Anatomy 



HISTORICAL ASPECT 


Scientist 

Contribution 

• Hippocrates 

Founder of anatomy, Father of 


medicine 

• Aristotle 

Founded comparative anatomy 

• Andreas Vesalius 

Founder of modern anatomy 

• Herophilos 

Performed first live dissection of 


human body in public 

• Mondino de'Luzzi 

Wrote " Anothomia" a book of 


anatomy 

• William Harvey 

Discovered circulation of blood 


Condition 

Source 1 

• Duodenal ulcer 

Gastroduodenal artery 

• Diverticulosis 

SMA (Sup. mesenteric artery) 

• Hemorrhoids 

Submucous venous plexus 
(formed by SRV + IRV) 

• Retropubic prostatectomy 

Dorsal venous plexus 

• Hysterectomy 

Internal iliac artery 

• Menstruation 

Spiral arteries 


PREFERRED VASCULAR SITES 

Preferred Artery for 


BLOODVESSELS 


SOURCE OF HEMORRHAGE/BLEEDING IN 


| Condition 

Source 1 

• Extradural hemorrhage 
(EDH) 

Middle meningeal artery 

• Subdural hemorrhage (SDH) 

Bridging/diploe veins 

• Subarachanoid h'age (SAH) 

Rupture of congenital Berry 
aneurysm 

• Tennis ball injury to eye / 
blunt trauma eye 

Circulus iridis major 

• Epistaxis 

Submucous venous plexus 1 

• Epistaxis in Little's area 

Sphenopalatine artery 

• Tonsillectomy 

Paratonsillar veins, tonsillar 
and ascending palatine 
arteries 

• Tracheostomy 

Isthmus and inferior thyroid vein 

• Hemoptysis, Bronchiectasis - 

Bronchial artery 

• Gastric ulcer 

Lt. gastric, splenic artery 


• The preferred sites for arterial canulation in newborns are 
umbilical artery & radial arteries. 

• In children the radial, posterior tibial & dorsalis pedis 
arteries are used because of collaterals s/by ulnar, dorsalis 
pedis artery, and the posterior tibial arteries, respectively. 
Femoral artery can also be used in adolescents/adults (But 
the brachial artery should be avoided because of limited 
collateral circulation). 


• Cerebral angiography (4 vessel angiography) 

° Both internal carotids -t- Only one vertebral artery is 
used, the other vertebral artery fills up by reflux of dye. 
° Vertebral arteries are approached bv percutaneous 
catheterization of femoral artery. 


Both 1CA & vertebral arteries ere also used for localising 

site of h'age in SAH. 

Cat otic! angiography pet formed by direct needle 
puncture of internal carotid anecies. 

Coronary angiography •, ' 'null ; atheterization) 

Seldinger technique is m/c used. A percutaneous catheter 
is passed through the femoral artery to reach ascending 
aorta/heart. J ml kin's technique is also useful. 

Coronary artery bypass graft (CABG): Internal mammary 
artery > radial artery graft. 
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Preferred Veins for 

• tofca ng dye in i:.^cxcn , Ar.ic-cubital 

v cm i peripheral * cm > 

• '* n * ewn “ * Long HjAnow vna. fimhc ma(nkn 
(■ \ Pf.j> l.» tv rrjoniii.-rcd) 

• I ic i * injection* » Medan cub.-tal von 

• l or ] I 'Sfiv jlinx-nurum > -* forearm tnr.i 

• /r;<\(in,' dye in -* fjorvil metatarsi vein 

• vein Nif ( A/Ui v Sifi/iciv^^ vein 


Important Named Arteries 

• Heubner's Artery -♦ KecurreM br of anterior ceTehra/ a 

• ( har«>t'» arter> of cerebral h'agc LentKUlo-ttrute 
artery. .1 brarn.fi of middle cerebral artery 

• Artery of Adam Kicw. u./ -. I.uctuU h w 7 V arid T11 

• Artery of /.pi*taw» » Sphcr>op.iJjfine artery 

• Aructrthctiit jnery -* I acuJ artery 

• Widow rruler artery -* I.AD 

Nutrient Arteriet 

• llumeru*: Vrofuruh htachu branch of brachial a 

• f r mur: Vroluruti fc/nom artery fa hr of femoral) 

• lihia: Vo a fibij/ artery fa hr of popliteal a ) ii the large*! 
nutrient a rn K>dy to tibia 

• f ibula: Peroneal a (a hr of po*t nhial a ) 


• Kij-ft 1 j-.lrocpip.'ow: artery iv a brar.ch of gailrodcKAJcritt 
arterv 


Co. ac ra< 


L*-* Gact'e « 


! [ Ccc-rxei t-ec-ei/Ti 


“I 

T 


( Oavso-t^s>-<ai 7 


i<r'err, tfu^T\ 


*rt 

C-e- (ancrtaVeio- 
*/>5«a a 


-f 


| Kt yavre a ~j j Cotaa-nacO-vr a~| | Rt & Lt a | 

F%.: Seba-rna*v: rapac-ta'itaTvxi c.f txa'iebei cf Coeiiac trur.lr 


Axillary Artery 

• Start av continuation of the subclavian artery under th c 
midpoint of the clavicle on thc outer edge of the first rib 

• Ulnar nerve lies medially to distal 1/3 of artery 

• Radial nerve lies posteriorly to distal J/3 of artery 

• Brandies 

«• I st part sup. thoracic 

« 2nd part -♦ lat thoracic, acromiothoracic for thora¬ 
coacromial; 

•. 3rd part -+ Ant. & post circumflex humeral. 


Cotliac Trunk 



Vt I ! -}!*( U ■ 


I IrpafiC M 


I y\t ;• 


Kt 

Od-'fi'Afutulriial a 


Suj’Ctvx 
partcmUm*- 
•hr id nal a 
|tn hra<f .>//Murml 


11 ImiIih <n<ry 
[Silallral 

i./r r iiiaiw ii .f 1 j 

short fakir It 
rifitio 


Aitrru pam/ralua 
Iflagria 

(in no l 0ffwfX.rf4.1t 


Itl faarurf'ifiloH a Ml faai/orpiploli * 


Co*tiJ( hunk and its branches 

Splenic alter) n a direct and largest branch of cochac 
trunk 

( )%tic artery is 4 branch of Kl hepatic a. 


Subclavian Artery 

• llruiu he* 

1st part -a VII (Vertebral, internal mammary & thyro¬ 
cervical trunk, brandies SIT; 

2nd part a ( osloccrvicaJ trunk 

3rd part > Dorsal scapular [Mn: VIT C DJ 

• Stenosis of subclavian artery is common in— First part. 

• In m/'i lav Ion arter y \ lemon or in a cervical rib \yndromc 
t iilUilcral i m u/allon 11 etfahlnhetlby 

Anostomosis b/w thc branches of 1st part of subclavian 
(thyrocervical trunk branches) & 3rd part of axillary artery 
(subscapular & circumflex scapular /humeral br.). 

• //; /*«/ <//n tit! co-ariia/mn of aorta amnlonnnis n formed 
by 

Collateral arteries around the scapula (supra & subscapu¬ 
lar) with intercostal arteries via link b/w internal thoracic, 
inferior phrenic, and inferior epigastric arteries. 


• „ /nets from arteries 

jther imp- h<rs tectum of mvdbrsm. 

ryusdngcmrrul^O ^ of middle cerebral 

IXvp optvc artery » 

***> <Mt A ’.. ca) ^ers is a br of Maxillary artery fist 
Middle meningeal ant.. 


-»«“*■ » ,u ‘ a,ca - “ w * i “ ,fc ' 

SLl^Slcul p»~. b.- Of 

' superior tC 

“ h, ' C 3rd '" ,h 

f, 7,9 from musculophrenic artery. • 

M/c site of aortic transection traumat.c aort.c rupture. 
'* . . . / at the insertion of ligament or Botal- 

n^which is jtxst distal to origin of left subclavian a. 
[88-95%) [hgamentum arteriosum Botalli A: brachioce- 
a fixes aorta in this region] 

Accent of horse shoe kidney is prevented by -v Inferior 
nesenteric artery'. 

\bberent obturator artery is a br. of-> Inferior epigastric 


_ S-^sosdv. SMV. hepstvc 
V'nelhf/e vevns grve SHIP1 

,«. 

Verxr,s viruses ‘ 2 -,.^ B»r of P^e 

Vein of Mayo or L-i-a-yrt 
pylooc vein 



Velns which do not have muscular tissues 


• Dural sinuses 2 nd ptal veuss 

• Veins of maternal pan of p-arer.ta 

• Retinal v etns 

• Veins of spongy boors 

. N cnous spaces of erectile tissoe ot penis 


Veins which do not have valves 


I fvC (Except its opening m R-A- -hich ts gadded by 
Eustachian valve). 

. Vers small veins of diameter <2 mm. 

. Hepatic, portal, facial. renaL ovarian, uter.--. cercc,_L 
emissary, pulmonary and umbilical veins. 


POINTS TO FOCUS 


—t 

_ 


y Portal venous sr/stem is a voiceless systerr. 

y portal circulation is seen in - Ircer erd p.vji.ary (ry^^ r - i ~ysts 
cerebri). 

y counter current multiplier system is seen in - ICd-ey (LCHJ end 
Vasa recta of testis. 


ry* 

ihrenic nerve is accompanied by -> Internal thoracic a. 
iai ar tery is palpable at the anterior border of massater 


Veins Carrying Oxygenated Blood 


Arteries carrying deoxygenated blood 


Pulmonary vein 
Umbilical veins 


• Pulmonary artery 

• Umbilical artery 

Arteries of the body where Pco 2 > Po 2 

• Pulmonary artery 

• Gastric artery 

VEINS: IMPORTANT POINTS 

• Infection of angular vein can lead to thrombosis of 
cavernous sinus. 

• Inferior jugular vein surface markings are: liar lobule 
(upper end) to the medial end of clavicle (low er end). 


Tributeries of Veins 

• SVC : Rt & Lt brachiocephalic veins 

• 1VC: Rt & Lt common iliac veins 

• Post, division of retromandibular vein - post, auricular 
vein drain into —> EJV (External jugular vein). 

• On both sides and at the base of the brain, the inferior 
petrosal sinus •+■ sigmoid sinus join to form —> 1JV (Internal 
jugular vein). 

• SMV (Superior mesenteric) + splenic vein join to torm —) 
Portal vein. 

• Great, middle & small cardiac veins, posterior vein ot let 
ventricle &. Oblique vein of Marshall —* Coronary sinus 


m 


R 
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ANATOMICAL VALUES 


1 Parameter 

Organ 

Value | 

Capacity 

Stomach 

1.1 - 2 L 

(volume) of 


(30-50 mL in newborn) 


Gallbladder 

30-50 mL 


Urinary bladder 

250-500 mL 


Cranium 

1400 cc 

Weight of 

Brain 

1.4 kg (1.275 kg in females) 


Pituitary 

0.5-0.6 gm 


Thyroid 

20-40 gm 


Kidney 

130-160 gm 


Adrenals 

5-6 gms 


Testis 

20-27 gm (Volume 5 mL) 


Prostate 

15-20 gm 

Length of 

Vas deferens. 

45 cm 


Spinal cord. 
Thoracic duct, 
trans. colon 
Umbilical cord. 
Femur 

[Mn: V-STUF] 


Duodenum, 

25 cm or ~ 10" 


Ureter, 

Descending colon. 
Esophagus 

Sigmoid colon 

[Mn: DUDES] 


Urethra, male 

25-15 cm (8") 


Fallopian tube 

10-12 cm 

(Mn: BAG] 

Bile duct. 

Appendix, GB 

8 cm 

[MmAElOU 

Urethra, female 

4 cm 

vowels are 
~ 4cm] 

Optic nerve 

4 cm 

Inguinal canal. 

Anal canal 

4 cm 


Eusthachiantube 

3.6 cm 

(Lateral l/3rd 12 mm, bony 
+ medial 2/3rd 24 mm, 
cartilagenous) 


EAM/EAC 

2.4 cm 


(External acoustic 

(8 mm outer or lateral 


meatus/canal) 

l/3rd is cartilagenous + 16 
mm Inner or medial 2/3rd 
is bony) 


Femoral canal 

1.25 cm 



The length of the anal canal is about 4 cm (range 3-5 Ctn j 
with 2/3rd of this being above the pectinate line & i/ 3 r j 
below the pectinate line. 


1.4 


ANATOMY BASICS 


LARGE ARTERIES, ARTERIOLES AND 

CAPILLARIES 


Distal aorta and 
Large Arteries 

Arterioles 

Capillaries 

• More elastic 

• Resistance vessels 

• No SM, no 

tissues & SM. 


contraction / 
dilatation. 

• Windkessel effect 

• Seat of peripheral 

• Continuous 

present 

vascular 

type present in 

resistance 

muscles 

• Fenestrated with 
discontinuous 
endothelium is 
found in liver, 
kidney. 


EX POINTS TO FOCUS 


►f Highest mean velocity is seen in -> aorta (40 cm/sec). 

Windkessel vessels -> distal portion of aorta and larger arter¬ 
ies (they have more recoil and elasticity). 

■¥ Max" pressure drop (~ 50-60% fall in mean BP) occurs in -> 
small arteries and arterioles. They regulate BP & blood flow 
to organ. 

T- Resistance vessels are arterioles and small arteries. 

►f Maximum total cross sectional area -* capillaries (lowest ve¬ 
locity). Represent the smallest vessels within the microcircula¬ 
tion. 

+ Distribution of blood volume within the circulation: The great¬ 
est blood volume (70-80%) resides in the veins (capacitance 
vessels). 

+ Max" diameter is of veins. 

-f Compliance is max"’ in veins > aorta >arteries. 

+ Tunica media is found in all blood vessels except veins. 

+ Vasa vasorum is blood vessels plexus supplying blood vessels. 


ID ARTERIES 

eries which do not anastomose their neighbours. 
Central artery of Retina (Absolute end artery) 
Central branches of cerebral a. 


• lun85 & mc ' 0Ph>s,s 
. Arteries ot *1 

of long bone. 

CAPILLARIES ■ fca plltori«: 

--'-^ eK , re 3.n.'»W “ 0 

* ? continuous (M/c 

0 fenestrated 
o Sinusoidal 

tight junctions. 

. Two subtypes: transport vesicles that are 

• r,n8crs - Eona s> 

• ^ ith 

CMS. These capillaries arc 

Fenestrated capillaries 

_ „ have 60-80 nm po.es that aiiow sntnii molecu.es and 
' ,i Jed amounts of protein of rena , m edulla, 

* ^J^jne^glands,^ pancreas.* intestinal villi, and renal 
glomeruli- 

Sinusoidal capillaries 


. „uIP glottis, epidermis. 0™' 
sclera bone marrow, splenic pulp, g 
+nt in dernus). 

Arteriovenous Shunts (Shunt ^ lips , ear 

. . . v nn ostomosis are found skin 

• Rich A 1 ., thyroid gland, l • . regulate 

lion). 

AN ASTOM°i! S - )hey unite with one 

Arteries do nor end always m cap « ^ anaslomosts 

another forming veto „rr ,,,n,l 

are coronaries, cortical tirlt Mrs. 

Types and Examples . , „ ,e,costal a.. 

/. E„d-ro-emi: Labial branches - n mcs entty. 

uterine/ovarian arteries, „ r stomach. 

arteries oi grcaiv-t 

palmar and plantar ” C .”“ e ries to form basilar artery. 

i "I"- B/w'w; ACA, b/w radial *.. “ 

wrist. 



Larger pore 30-40 pm & highly permeable d'to fenesrra- 

. Sinusoids are found in the RES (Reticulo endothelial 
system) i.e. liver, lymphoid lissue. endoenne organs and 
hematopoietic organs such as the hone marrow and 
spleen, (but not in skeletal muscle) 

. They may connect arteriole with venule (spleen, bone 

marrow), venule with venule (liver) 

Lymph Capillaries (Lymphatics) 

• Have a discontinuous basement membrane. (Ao visible 
fenestrations in lymphatic endothelium.) 

• Contain valves. 

• Junction b/w endothelial cells are open. No tight intercel¬ 
lular connection. 


Kulchitsky cells (APUD) 
Pors of Kohn 
Myoid cells 
Halo cells 

!• Myofibroblasts 


Lungs 

Alveoli 

Testes 

Ductus epididymis 
Wound margin 


PERITONEUM 


Peritoneum is derived from splanchnic mesoderm in the 
embryo. 

Intraperitoneal organ' 

They are completely covered in visceral peritoneum, 
anteriorly and posteriorly. Examples include the stomach, 
liver and spleen. 
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ANATOMY 


" ,N'it(hh/u ry, Iniliiilly inlrnpcriUuical, suspended hy 
iiiesenituy. During emhryogenetis ilu-y heemm; iviro- 
peritonea/ I g ascending uiul descending colon. 

• Mnemonic til'retroperitoneal nrgmis: SAD PUCKER 

1. Stipnircn.il glands 

2. Aorm uiul I VC wiih bninc/ie.s/inbnierie.s 

f. Duodenum (Mott oi ir except proximal 1st pari) 

■I. Pancreas (Ilend, neck .V body is retroperitoneal, while 
tail is intrnperiloncal) 

5. l/relor 

<} Colon (Ascending Ji. descending) 

7. Kidneys 

H. F.sophngiis (anterior) 

Rectum (Upper 2/3rd is retroperitoneal & lower I/3rd 
is exlrapcriionenl) 


STRUCTURES FORMING VARIOUS BED 


L Ivor - 

ioasor omentum — 


Slorridcfi — 
Transvort>& 
ntasoco/on— 


Trdnsv&rbo colon — 

Greater — 
Grantor 

omontum- 


—7 Dutufonunt 
Meaoritwy 


Snidll intobtina 

Urinary blaUOtir _ 



it ifriQNi 


r rpipolntc 

— fnrcimun 

— OniHiiidl tujrsa 
Pn»u:ru«i9 

(J^itn iporiliMiu.il) 


Masontory 
of smalt 
intestine 

(Intro peritoneal) 


Rectum 


Tonsillar 

bed 


Stomach 

bod 


Structure 


Pbaryngo b.is/lor fascia (by lower styloglossus) 
Sup. constrictor m/s, P.iljto-ph.irynficus 
Duccopharynge.il fascia 
Sty|oRlossus rn/s, Glossopharyngeal n. 


[ • Pancreatic 
bed 


Splenic artery 
Lt. crus K. dome of diaphragm 
Lesser sac. 

' Lt. Kidney (upper part) 

Lt. adrenal (upper medial). 
Pancreas (transversely). 

Spleen (upper lateral) 

Transverse mesocolon 
Splenic flexure of colon 
Splenic vein (not a.) 

Aorta & origin of sup. mesenteric a. 
Lt. renal vessels &...Lt. kidney 
I Lt. Suprarenal gland 
I Lt. crus of diaphragm 



Fig.: Stomach bed 


DANGEROUS AREA OF THE BODY 


Fig.: Peritoneum and Mesenteries 

m POINT S TO FOCUS ? 

•F The caecum may have a mesocolon or can be retroperitoneal. 
*F Posterior surface of pancreas is related to termination of su¬ 
perior mesenteric vein and beginning of portal vein. 

Mesentery of small intestine is intra peritoneal 


• Danger area of scalp: is the layer of Loose areolar tissue 
of scalp because emissary veins open here which may 
transmit infection to venous sinuses. Layer ’C (connective 
tissue layer) is richly vascularised but layer is danger 
zone as the blood collects here. 

• Danger area of eye: Ciliary body 

• Danger area of nose: Olfactory area 

• Danger area of fare: Infection of the lower port of nose 
and upper Up may be transmitted to cavernous sinus by 
facial vein &. its communications (superior ophthalmic 
vein and deep facial vein). 






iNES 

rrrr.-—-~“~ 

hteobtasts are bone from oslcocytes. 

)sieocytes are mu 11 c . ,| s Histologically they 

re phugoejo i .„ r ,.«ion over bone surface). 

rs * '—*■ *r i,nhc body ' 

alus is devoid of muscular attachment. 

ts of a Long Bone 

, ns L,„„o is composed ofd pons. Fro.., ccmrc to onwards 

e are: 

)iaphysis 

letnphysis 

jpiphyseal growth plate (physis) 
miphysis 

. Articular cartilage 
Spongy bone 

-Mctaphysis 

Periosteum 
Compact bone 
Medullary’ cavity 



Tiapltysis/ — 
shall 


Distal — 
epiphysis 


Fig.: Parts of a long bone 


ngated shaft of a long bone which ossifies 
y centre. 



from 


Tit and syphilis begin in the (n i,-taearpals. 

• dm — -.* 

. ST'smns io .ncopdr- >.. ... 

*r™ » dnmd - ’d..p y nsw[sc cta „ ncls WOS 
Uionnc, » vosedor PC— 

channels). 


Meta physis 

. Epiphyseal end diar'^- »f 

. Richly supplied by !».»•> l 

‘ extends through .he 

. he........Bonus os.con.yclili, in children. 

Prone to .runra.ie necrosis, and avascular ..corns,». 

Epiphyseal Plate/Growth Plate (Physis) 

. The epiphyseal plate separates mctaphysis and epiphysis. 
Fusion of epiphyses with diaphysis starts at puberty and is 
complete by the age ol 25 yrs. 

. lt is cartilagenous plate responsible for growth in length. 
(Zone of maximum growth). 

• The growth plate is the weakest area ol the growing bone. 

• lt is the zone of endochondral ossification (resulting in 
new bone formation) in an actively growing bone or the 
epiphyseal scar in a fully grown bone. 

Epiphysis 

• Growing end or tip of bone which ossily lrom secondary 
centre. 

• 90% of long bones have a single nutrient loramen in the 
middle third of the shaft. t\utricot artery enters a long 
bone through diaphysis through an oblique canal ^ goes 
further toward growing ends. Mach branch subdivides 
into a number of smaller parallel vessels which enter 
the mctaphysis and form hair-pin like loops, lt supplies 
medullary cavity, cancellous bone in t'ne shaft, and inner 
2/3rd of cortex. 
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NAFOMy 


••”‘* distill end of niiin^ ..... ". hlJ,ncn,s ’ ,lbl;i a »‘l fibula 


«» dtol end of radius, ulita'amj " Wa ° nd fiM 

l“cei.lrelbrnisdiap|iy,j, 1nc |,- . . W * K Rowing end. 
»one mms ! ~ ccn,rc r °"™ ^iphysis. 


!" ,hc cpipl, y scs ra« the ends) of the bone exc • 
lower or distal end of femur & upper/proximnl ° n 


. I J *11 HI ^ 

periosteum/ periehondriurn. ^ mu " ip,ica ' ion o f cells in 

^^•Z^t^riheT T PhySi * WhiCh bcfiins 

except lower end of nZh d ' aphyS,> & vicc versa 


Epiphysis Primary centre Secondary centre 


1. Appear 


Before birth 
(except os 
cuniformis & os 
navicularis) 


After birth 
(except distal end f eau 
& proximal end tibia) 


Types of Epiphysis 


1 PreSSUre Articular, transmits 

wt 



Examples 


2 . Traction Nonarticular, 
supporting 
ligament, tendons 
attach here 


3. Aberrant Not always present 


4. Atavistic Phylogeneticallyan 
independent bone 


POINTS T O FOCUS 


* 5 paired bones h ™n9 pressure epiphyses at both ends are- 
Humerus, radius, femur, tibia, fibula. 


Appearance of Ossification Centres 

Ossification takes place by centre of ossification, which 
may be primary (j«) & secondary (2°). The primary centers 
are found in the diaphyses. 

• Ossification in the long bones begin by the end of the 
embryonic period (week 7) with femur shaft. 

• The primary centers (1° centre) usually appear before birth 
exceptions are os cuniformis & os navicularis. 

’ The 2° centre appears after birth. The 2° centers appear 
in the epiphyses during the first years of postnatal life. 


2. Forms 
(Found in) 


3. Examples 



Head of humerus & 
femur, condyles of tibia 
& humerus, lower end of 
radius. 

Trochanters of femur 
(greater & lesser). 
Tubercles (greater & 
lesser) of humerus, 
mastoid process 

Head of 1st metacarpal. 
Base of rest metacarpals 
Coracoid process of 
scapula. Posterior tubercle 
of talus. 

Os trigonum [MmPOCs) 


In antenatal period 
Femur shaft (7th wk), 
Humerus, ulna,tibia, 
radius (8th wk) 

Ilium (2m), 
ischium (3m), 
pubis (4 m), 
calcaneum (5 m) 


In the IUL 
Femur lower end 
(9th mo IUL) 

Tibia upper end 
(9th mo lUL/at birth) 

In the 1st yr postnatal I 
Talus (6 mo). 

All sacral vertebrae 
(7-8 mo), 


[Funda to remeber 1° centre: Femur V looks like opp 0 f 
7 wk & HURTS 8th wk; UPC 2.3.4,5 for ilium, ischium, p, 
calcaneum; Talus 6 ft tall so 6 month. Knee nine month] 
When growth is finally complete, the epiphyseal p| a i 
replaced by spongy bone, the epiphyses and diaplr 
fuse, and no further growth occurs. 

• The epiphyses & diaphyses usually fuse by the 20th y ( 

• X-ray of knee & foot is studied for assessment of b 
age/maturity in a newborn. In a full term newborn at b 
usually 5 distinct ossification centres can be seen- 
around knee (distal femur, tibial tuberosity), 3 in the f, 
(calcaneus, talus and cuboid). In 20% of individuals I 
centre for head of humerus appears just before birth. 


Appearance of Carpal Bones 

• Ossification of carpal bone helps in determining bone 
Time of appearance of ossification centre for capitate is 
mo. hammate is end of 3rd mo, triquetral is 3rd yr, lui 
is 4th yr, scaphoid, trapezium and trapezoid in roughly 
yrs, pisiform 10-12 yrs. Actual age of appearance showt 

fimiro rn'i/iin k.»I«,., 


figure given below. 

[Mnemonic: 


Can He Trl 2,3mo,3yr; 
lu STra Pi 4, 4-6,10-12yr] 




3m 

Hammate 


Trapezoid 

6-7 yr 


A r \ 

Triq uc,ra l 


Trapezium 

5 yr / 


Capitale 


Scaphoid 
4-5 yr 


Lunate 

Ayr 


p = Pisiform 


Fig.: Carpal bones ossification 


Ossification of Bonos/Bono Formation 

. „ nccifimtion ■ Mesoderm condenses into 

* szzzr- — - " kuM vau " & 

r «J boars areexample of membranous bones 
. ossijlcion: Preying h>a- 

__a.i „r hone is gradually replaced b) bone. Most 


PNEUMATIC BONES 

Bones contain air filled spaces. Examples are maxilla, 
ethmoid, sphenoid, frontal, mastoid /temporal [Mnemonic: 
MESF-M 1st 4 form para nasal sinuses]. 


STRUCTURE OF BONE 

Cancellous/Spongy/Trabecular Bones 

• Present in flat bones/end of long bones. 

• Acc/to Wolfs law all trabeculae of cancellous bone are 
arranged along the line of stress. 

• M/c affected by osteoporosis becoz they are more 
metabolically active than cortical bone 

Cortical/Compact Bones 

• Present in shaft of long bones (diaphysis). 

• Haversian canals are present which runs longitudinally 
& cocentrically (i.e they run parallel to the axis of long 
bone. Haversian canals communicate with each others 
through Volkman's canals (which run perpendicular to the 


. , lamellae form osteon. 

or colla "' n 

ounding central Haversian canal channe | S 


E 


ANATOI) 


noid Bones 

, elop tendons. They are in the form of nodules 

aedded in tendons and joint capsules. 


Found In tendon o« m/s 


Patella 

Pisiform 

FabeLLa 

Riders 



• They ossify after birth. 

• No periosteum/ haversian system or medullary cavity. 

. They are either articular (patella, pisiform) or non- 
articular (fabella). 1-2 small sesamoid bones in tendon ot 

flexor hallucis brevis at 1st MTP joint). 

• Func": To minimize friction.to modify pressure/direction 
of pull of a m/s, aids in maintaining local circulation. 


Pecularities of Long Bones 

• All long bones are preformed in hyaline cartilage model by 
endochondral ossification (except clavicle). 

• Usually they lie vertically. 

• Most of them have medullary' cavity. 


Pecularities of Clavicle 

• No medullary cavity. 

• Only long bone which lies horizontally. 

• 1st long bone to ossify. 

• Ossifies from 2 primary centres. 

• Only long bone to ossify in membrane. 


CARTILAGE 

• Specialized connective ti- -ue. matrix of which is made up 
of glycosaminoglycans (hyalur- nute, <j ;,droiiin sulfate), 
proteoglycans, CAM. VVjte- eo’> : :th ting age. 

Nourished by diffv- ion 
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NATOMY 


• /■/W%v contains type I collagen, so it is in/c cartilage 
to ossify. All other cartilages contain type 2 collagen. 

• Hyaline cartilage is most abundant & m/c ofall cartilages. 
Most cartilagenous/long bones are preformed in hyaline 
cartilage. It covers articular surfaces of typical synovial 
joints. It is avascular, non-nervous elastic structure but 
tends to calcify (endochondral ossification) in elderly. 

. Irricular cartilage is a type of hyaline cartilage which pro¬ 
vides slippery surface for free movements. It is devoid of 
nerves, vessels, perichondrium (so it has no regenerative 
power), and ossification/calcification. 

[Mnemonic: In articular cartilage No CalPRoVeNj 

FJastic cartilage is highly flexible d/to elastic fibres It 
never calcify & is resistant to degeneration. 

Hyaline & elastic cartilages are avascular 

™ir r “ ,ci “° n is srcn in hyaiinc Md nb «> 



POINTS tO FQrTK 

"b Ligaments: 

Fibrous bands which connects bone to bone Pn ■ 
movements sensor. ' 5lt ‘°i 

•b Tendon: 

Connects muscle to bone. 

* 5ynovial membrane lines whole of the interior of loin, 

articular surface covered by hyaline cartilage it h 
nerve supply. h ° 5 

*b Cartilage: 

Have no vessels, no nerves (insensitive), no lymphatic 
tains anti-angiogenic factor. 

* COpSU,e & foments: Rich nerve supply and blood 
Acutely sensitive to pain/streches (watch dog action of 
sule to protect the joint from any strain). 


JOINTS 


Pecularity Hyaline Articular 
Hyaline 


I Peri- 

I chondrium 


Elastic 



I Examples 


Hyaline 
Y: Arytenoid, 
Thyroid, Embryonic, 
P y) 

Articular (most 
synovial joints) 
Larynx 

Cricoid, Xiphoid 
Nose 

Epiphyseal plate 
Costal, Cricoid 
Arytenoid 
Tracheal & 
tracheobronchial 


(Mn: HYALiiNE CArT] 


Menisci, 

Intervertebral 

disc, 

Intraarticular 
disc, 

Labrum, 

(Glenoid 

labrum 

at shoulder & 

acetabular 

labrum 

at hip joints) 
Symphysis, 

Acromio¬ 

clavicular 

joint 

(Mn: FAMILIS] 


General Consideration 

• The knee joint is the largest joint in the body. 

• Knee joint is a complex synovial joint of compound variet 

• Most frequently injured joint -> ankle joint. 

• Most frequently dislocated joint -» shoulder joint. 

Synovial Joints (Diarthrosis}: Classification 


Category 


Hinge joint (Gfnglymi) 
(Only flexion & 
extension possible) 
Pivot (trochoid) jt 

Plane/flat jt 

Ellipsoid joint 

Condylar /bicondylar 
Saddle /Sellar jt. 


Example 


Ball & Socket 
(Spheroidal jt) 


Elbow, Ankle 1 , 

Interphalangeal joints. 

Sup & Inf. radioulnar jt. 
Median atlanto-axial jt. 
Acromlo-clavicular joint, 
Inter metatarsal joint 
Wrist, all MCPs, 
Atlanto-occipital. 

Knee, TM joints of jaw. 
Thumb (first CMC), Stern< 
clavicular, Calcaneocuboic 
Incudo-malleus (smallest 
saddle jt) 

Shoulder, hip, 
Talo-calcaneo-navicular, 
Incudo-stapedial Jt. 


(Reference: 1. Kulkarni, N.V., (2007). Ankle Joint. Clinical Anatc 
for Students., Chapter 198:878.] 



„ fs ore functionally ellipsoid joints but structura y 

ca rtiioge wf** 

- ", 

.ockel joints show greatest range of movemen 

:=?'f“r^r,rs=. 





Fibrous Joint (Synarthrosis) 

• Sutures are peculiar to skull. 

o Plane suture —> Intranasal, median palatine suture 
o Serrate/limbous suture —> Sagital (interparietal) 
o Denticulate suture —» Lambdoid (parieto-occipital), 
o Coronal suture -> Frontoparietal 
o Squamous suture —> Temporo-parietal 

• Syndesmosis: Closely apposes bones are connected by the 
interosseus ligament. Examples are distal tibiofibular Jt., 
foot plate of stapes with oval window (tympanostapedial 
syndesmosis), interosseus mebrane b/w radius & ulna. 

• Synarthrosis 3 types:- 

° Gomplwsis (Peg & socket joint): e.g. tooth in its socket 
(dentatoalveolar joint). 

° Schindylesis (wedge-and-groove) joint: sphenoid- 
vomer rostrum. 

° Synarthrosis Sutura 1 era Serrate: sagittal, metopic. 


Cartilaginous Joint (Amphorthrosis) 

Joint is surrounded by fibrous capsule which is lined by 
synovial membrane. Classified into 2 acc/to cartilages 
covering articular surfaces:- 

1. Primary (Synchondrosis / hyaline cartilage joint) 

Immovable temporary joints b/w epiphysis & diaphysis in 
the immature postcranial skeleton. 

Example: 

o Growth plate (b/w epiphysis and diaphysis ol growing/ 
long bones), 

° Spheno-occipital joint, 

° 1st chondrostemal, costo sternal, costochondral joint 
(synostosis). 

2. Secondary (Symphyses nr fibrocartilaginous joint) 

Symphysis pubis, rnanubriostcrnal joint , intervertebral 
joints b/w vertebral bodies, sacrococcygeal joints 
(symphysis menli is not a true symphysis) 
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RV E3 PO'NTS TO FOCUS - 

s|S 

Hfflsn «v«.n n „' 

- 

Movements at Cervical (Neck) Joint 

Al/an(o-ax,aj Jt . R„, alio „ of Mi '„ 

°ll>cr cervical jg; Flexion <& extension^* ^ 

Shoulder (Glenohumeral) Joint 

Synovial joint of I,all an(Jso „. . 

* Joint is unstable because h CKc * varie, y 

larger than shallow glenoid c ilUmcrus * 3 to 4 times 

* Glenoid labntm (ring oTf h X (4: ' diSpr0f,0r,ion } - 

cavity. nfe ° f ^rocartilage) covers glenoid 

Factors Protecting the Joint 

Fn UU>> , ( "^( mus culotendinous cufl) 

Formed by blending of 4 tendons SITS- s 

issr minor - ,,nd 

p°nfcipI;cl T »btoilT ( sTr T crdc onmn " rus and 
MdiTo 0 ;:™“*■ -— 

• W l-i» o/toyu prevents uptvttrd displacement I, is 
. ' a, ’“ lar invested in synovial membrane) 

ZZZT mU " TCS SUrfa “ for movement & 

protects superior aspect of joint 



° ® Ul main a doctor (15“ to 90 n ) j s . 

Serratus anterior & inn,.,; * )e lloi<j 
abduction (90° to I SO") * ' ,IS 3SSISt in oy erl 
Humerus & scapula move in r-.f - 
throughout the abduction. Abduction fi °* *' ('*■ , 
no further articular surface is 

,s possible „,,,y 

amcriOT 


«0>I 


Clt.,ic,"a,be a d„ r pee,„ ra , ismaj( , rt 


Movements at the Shoulder the Joint 

• Adduction: 

By pectoral is major + LD. 

It is limited bec/oflittle surface of humerus is available for 
this movement. 

’ Abduction: 

° Abd,,ct,on (1st 15°) is initiated by -> Supraspinatus 


KjZQjNfS TO FOCUS 

+ . 

+ ££&* ■*“ * —• 

+ Suprascapular nerve passes through the sunr 

(formed hy suprascapular ligament,. butsuZT^^ 
sels pass above the ligament. ? Scapu,a ' ue s . 

' p"'" 7 A* (?t —- 

in shoulder & ep p „ imm « 
gleno-humeral abduction Caused hu d an 8 e of 

calcification or s.pr^ 6 * “^niilv 
bursitis, # of the greater tuberosity. ‘ Cr ° m ' a l 

Acromioclavicular Joint 

• Articulating surfaces are covered with tibrocartila.e 
Coracoclavrcular ligament consists „ f »' 
Tapered bgamems. I, is extremely stra™- and i, I 
pnnupal lactor m providing stability joinl , .' 
response for transmitting rveigb, of UL & ^ “ 

• Movts are passive [Mnemonic: eLevaTeR ] 

° ^Zf°fT !mig8mS ofshoulJer >- Produced by upper 
bres of Trapezius + Levator scapulae & Rhomboids 

Depression of scapula: Lower fibers of trapezius + LD 


Joints of the foot 

Ankle (Talocrural) Joint 

• Uniaxial - hinge type of synovial joint. 

• Most frequently injured joint. 

Formed by lower end of tibia, malleoli (medial & lateral) 
inferior transverse tibiofibular ligament above & talus’ 
below. 


i nr intcrtarsal joints include: TCN joint 

JSS£E icu 1 ..j.in ; ) ; .bieH | .aba„ & so« k «.)o,n,. 

calcaneocuboid jomt (saddle). 


nnsslblc (Produced by) 


n l'.' lk. on (Ca'.l.otnrm.us > plana'i'.. 1"“"') 



- - . 

Inversion (TA, TP + assisted by FHL, FDL) 
Fversion (PL, PB assisted by Py EPLEHL) 

AaHnrtion /abduction 


Lateral Longitudinal Arch (LLA) 

Lateral a .... Htera l 2 MT (4lh and 

• KITSCH 

transmission or wug . t is important 

• Plantar calcaneocuboid, ligament 


maintaining LLA of the foot 

poiNTSTOFOCU S 



--rsKSrssssss 

lendons of libialh posterior and FDL. 

Sprains ° f the™kle ^ ^ ^ of an ankle sprain 
*" d oTcurs when the ankle rolls outward and the foot turns 

'o^Inversion sprain leads to rupture of lateral collateral 
ligament (anterior talo-fibular and calcaneofibular). 

o Eversion sprain (rare) tears deltoid ligament. 

In Pott's # subluxation commonly there is an bintalleolar 
# (oblique # of lateral malleolus & shaft of fibula + trans¬ 
verse # of medial malleolus). 

Ankle is most stable in dorsiflexion. 

Deltoid ligament is attached to TCN joint. 

Triple arthrodesis involves fusion ofTN + TC+ CC joint. 
Pes planus or flatfoot is d/to —> Collapse of MLA (medial 
longitudinal arch) 

Pes cavus is high arch foot (a/w claw foot) is aAv unduly 
high MLA (There is dorsiflexion of MTP joints and plantar 
flexion of IT joints). C/b seen in poliomyelitis. 

Bimion is an adventitious bursa located over medial side 
of 1st MT head. 


v a t'uin i a ■ ~ - -- , , . ., 

(No role o, delloid 

+ 'ZZf ofoMe IS moMoioed try Del,old lidonen, INo role 

+ tZZ'uZ^ord, is o »roo,e,e - — 

trooseerse orch Is incomplete- Transverse arch is mo.nin.ned 
by tendon of peroneus langus and tibialis posterior. - 


1.6 


LYMPHATIC DRAINAGE 


lymphatics 

• Lymphatics usually accompany their blood vessels. 

• Lymphatics are not found in choroid, brain, internal ear. 
[Mn: CD1 doesn't have lymphatics] 

• Primary (centra!) lymphoid organs are those where 
immature lymphocytes develop. These are thymus and 
bone marrow (BM). 

• Secondary lymphoid organs are spleen, lymph nodes 
tonsils. Appendix, Peyer's patches. They initiate adoptivi 
immune response. 

• Largest lymphoid organ of the body — > Spleen. 

• Both 1° & 2° lymphoid organ of the body —> BM. 


ive 


ARCHESOFTHEFOOT 

Medial Longitudinal Arch (MLA) 

• Fonned by calcaneus + talus + navicular + cunieform + 
medial 3 MT heads. TCN (talo-calcaneo-navicular) is the 
main joint. [MLA is NOT fonned by cuboid and phalanges.] 

• Talus is the keystone (head of talus fonns summit). 

• Critical ligament which maintains MLA is plantar 
calcaneonavicular (Spring) ligament. Also some role of 


LYMPHATIC DRAINAGE OF 
Esophagus 

• Cervical part —> paratracheal & deep cervical LN 

• Thoracic partly posterior mediastinal l.N 

• Abdominal part—> paracardial group of left gastric LN 

Breast 



peroneus longus & tibialis anterior muscles. 
[There is no role of deltoid ligament]. 


Subareolar plexus of Sappy Ivs p.,st hen* .nit die areola & 
drains bits!:. ntpp e • id • . - through c< p lymphatics. 
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» 75% lymph from breast ultimately goes to axillary LN. 
Majority of lymphatics from lateral quadrant accompany 
axillary tail of Spencer (through foramen of Langer) and 
drain mainly into the pectoral group of LN (earliest 
affected in breast cay Superolateral quadrant of 
breast is m/c affected in breast cancer. 


External Iliac Nodes 


the 


Thoracic Duct 


* Deep layer of abd. wall 
(infraumbilical portion ) 
’ Membranous urethra 
Prostate, base of UB 
Lower part of body of 
uterus 
Cx, vagina 


Internal Iliac Nodes 


Structure which are usuaij^ 
by internal iliac a 


The largest lymphatic channel in the body. 
Length 45 cm. 


• All pelvic viscera 

• Anal canal above pec ti n 

line *** 

• Back of thigh, buttocks 
Deeper parts of perineun, 


Course: Starts at T, 


.. (Just as continuation of Cysterna 
chyli which lies at L,L,) enters the thorax through aortic 
opening of diaphragm. Crosses to left at T,. Arch laterally 
at C 7 and ends by joining the angle b/w junction of left IJV 
& left subclavian vein. 


Prostatic, membranous 

urethra 

Whole female urethra 
Uterus, Cx. deep vagina 


Superficial Inguinal LN Deep Inguinal LN 


ft recieves tributaries from the following lymph trunks: 


| In thorax 

In neck 1 

1 1. Lt intercostal LN (Upper 5-6) 

1- Lt. jugular 

1 2. B/L descending thoracic 
(Lower 6-7 1C spaces) 

1 2, Lt. subclavian 

/ 3. B/L ascending lumbar 

3. Lt. broncho-mediastinal 

1 4. Posterior mediastinal nodes f 



• Penis except glans 

• Perianal subcutaneous 
tissue 

• Anal canal below pectinate 
line 

• Cornua of uterus 
► Isthmic part of FT, 

' Round ligament of uterus 
1 Superficial perineum 
Scrotum 

Vulva and inferior vagina 
Ji^Joe 


1 Gians of penis (Deep ing ui ZT7 
LN of Cloquet) 

Clitoris 

Lymphatics from lower 
extremities 


Posterior /penile (spongy) 
urethra 


POINTS TO FOCUS 


Lymphatics draining into drop cervical group of 
LN in neck 


• Tonsils -> Jugu/o-digastric LN 

• Tongue —> Jugulo-omohyoid 


•F L/D o/ Cx and uterus is to external & internal iliac, obturator 
parametriaI LN (but NOT to deep inguinal nodes) 

4- L/D of stomach is into pancreatico- splenic nodes. 

F Lymph nodes which are usually benign— occipital, posterior 
auricular, shotty inguinal LN. 


• Thyroid and parotid Deep cervical LN 

[Funda: Tonsils arc 2 in number so drained to Jugulo-digastric 

LN. Tongue is one in number , so drained to jugulo-omohyoid) 


Lymphatics Draining Genital Organs 


1.7 _ 

Deep ccrvieal fuse in (fascia Colli) 


• Obturator LN drain cervix. 

Pre-aortic: Fundus & upper part of uterus, fallopian tube, 
ovary,tcstis. 

Para-aortic: Fallopian tube, ovary, testis 

Common iliac: Receives afferent from external & internal 

iliac nodes and send their efferents to lateral aortic. 


Deep fascia of the neck is condensed to form:— 
o Investing layer lies deep to platysma, forms collar 
o Pretracheal layer forms false capsule of thyroid lo en¬ 
close it. It is thickened posteriorly to suspend ligament 
of Berry which causes movement of all thyroid swell¬ 
ing with deglutition. 

o Prevertebrallayer - continue as axillary sheath. ( Fascia 
around the brachial plexus) 

> Carotid sheath surrounds neck vessels i.e. common 
carotid & internal carotid artery, IJV & vagus nerve. 
Buccopharyngeal fascia. Phnrvngobasilar fascia. 


r mterior dhdominal fasC j 3 of 

R closv *f de ep membranous! > ^ of per.neum- 

fascia transversa 

peritoneal fat 


Scarp 3 s 
fascia 


Buck's 

fascia 



Fascia of 

Penonvilli ers 




D „p/„««»/ udct 

of perineum -> 

Of diigh -> Fascia lata 

c Buck’s fascia 

Ofpenis —> ouuiv 



nyP°9 astn r of bladder, nitric sheath- 

»«"*«■'; Z° t*** °< T °"“ ° 

-y fasaa of o nt „..*r layer is */ os i ^ 


It has 


* „ -»»“ , « */« °> T ° 
*%£ - . 


W hichextendsfromjr -- 


HEAD & NECK 



J2 £■ 


Auriculo¬ 
temporal br. 
of 5 + 

Lesser 
petrosal br. 
of 9th via otic 
ganglia 

CT br. of 7 
(Fibres from 
SSN) 


Stensen's duct 


Opens in vestibule of 

mouth opp-upper 2nd 

molar teeth 

Pierces buccinator 


Ectodermal; 

Purely 

serous acini 
[Mn: Pass] 


Wharton's duct 


CT br of 7 


Opens in the floor of 
mouth on summit of 
sub-lingual papilla (on 
each side of frenum) 

Bartholin duct Rivinus 
duct 


Endodermal; 
Mixed 
(serous > 
mucinous) 

(Mn: M-W- 
mixed] 


. Fascia of Dcnonvilliers is also k/as prostato-peritoneal 
membrane or rectovesical fascia. It separates post, surface 

of prostate from rectum. 

[As 'D' comes before 'W' so Dennonvilhers fascia is in 

front] . . 

• Fascia of Waldeyer: Condensation of pelvic fascia behind 

rectum. It attaches the lower part of rectal ampulla to 


Wharton's duct/ directly 
in floor of mouth 


Endodermal; 

! Mixed but 
mainly 
mucinous 
acini 


Greater 
petrosal br. 
of facial nv. 
(Lacrimal nv.) 
via ptery¬ 
gopalatine 


Lacrimal duct 


Directed downward, 
backward & laterally and 
opens in inf. meatus of 
nose [BLD] 
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* 2 i r*' ,w ^sr — 

harton s (submandibular) duct /<- m /- - 
ranuia. m ^ c m J ur ?d in surgery of 


GANGLIA of HEAD & NECK 


ni i rmmsioFnfiic — --- 

1 Superior cervico > ganglia is the hrgest^Z^ - 

* JUgU ' ar pan 3»on is the superior ganglion ofv 0/ " eC *- 
±J^osegan g,io n is the inferior ganglio n ^jT 


Nerve 


Otic 


' Mandibular 



I Sub- 
I mandibular 


f Ciliary 


Lingua I br of 
mandibular n. 


LSPN of 9th is 

preganglionic 
Auriculotemporal br. 
of mandibular nv. is 
postganglionic & secreto- 
motor to parotid gland 

• Chorda tympani of 7 


Axillary 

Musculocutaneous 

Radial 


Root Value Related to 



Nasociliary br. of 
I ophthalmic div of 
' 5th CN 


Oculomotor n. 



Surgical neck hume^T 

Mid shaft humerus f Sni 

groove) ' Plra l 


Groove behind medial 
epicondyle 


I Spheno/ 
J Pterygo- 
I palatine 


Maxillary 


' GSPN from geniculate 
ganglion 

Largest parosymp.gang¬ 
lion, Hay fever ganglion 
Secretomotor relay to 
lacrimal & nasal glands. 


POINTS TO FOCIK 


Geniculate ganglion 

Fibres of GSPN arise here (in course of facial nv) but they 
relay to lacnma/g/and via sphenopalatine (pterygopalatine) . 
ganglia- Axillary Nerve (C5- C6) 


* long thoracic nerve or nerve to serratus anteZT" 

called -» Nerve of Bell. ,s ° k ° 

* Anatomical neck of humerus is the articular margin b/» hp „ 

& upper end of humerus. ea< ^ 

* f branches °f mdia! nerve in spiral groove are -> br to later , 

head of triceps, medial head of triceps, and anc ons ' 


ganglia. 

• A oc/o.s e ganglion 

Ganglion of the trunk; inferior ganglion of vagus nerve 
is cylindrical in form , 2.5 cm. in length. Visceral afferent 
in function carrying sensation of heart, larynx, Jungs & 
alimentary tract from the pharynx to the trans. colon. 

• Ciliary ganglion is located near the apex of orbit between 
the optic nerve and tendon of lateral rectus muscle. Post 
ganglionic fibres passes through short ciliary nerves - 
supplies sphincter pupillae and ciJiaris muscle. 

• Superior cervical ganglion is the largest ganglion of the 
neck. 

' Stellate ganglion is formed by fusion of lower cervical 
& 1st thoracic ganglion. This ganglion is stimulated in 
judicial hanging. Damage may lead to Horner's syndrome 
(C8,T1). 


Injured in M surgical neck (upper end of shaft) of humerus 
antenor dislocation of shoulder, and H head of humerus 

• Deltoid m/s paralysis -> Loss of rounded contour of 
shoulder (Flat shoulder), poor abduction. 

• Paralysis of teres minor & sensory loss over lower half of 
deltoid is seen. 

Musculocutaneous Nerve (C5,6,7) 

• Nerve of anterior compartment of arm 

• Branch of lateral cord of brachial plexus 

• It supplies: BBC —Biceps brachii, Brachialis, and Cora- 
chobrachialis 

• ft continues as lateral cutaneous nerve of forearm 
Lesion results in 


compart" 


major nerves of fore arm 


| Splints 
used 


Root value 
Also k/as 


Sensory 

supply 


Motor 

supply 

Cause of 

Injury/ 

lesion 


M/s 

paralysed 


Result of 
lesion 


Sensory 

loss 


Tests 


Cause 


Effect 


M/s 

affected 

Splints 
used 


Ulnar Nerve 


C7-8T1 

Musician Nerve (deep br) 


fingers palmysurface. 
Medial 2Y, fingers dorsal aspect 

Nal | bed & dorsal skin over distal 
j^hn lanees of media ljvr_digit__ 

FCU, FDP, AdP 


At elbow 
# Medial epicondyle, 

U Lateral condyle humerus 
(_» Tardy ulnar n. palsy) 


FCU, FDP, AdP 

—> Can’t flex 4th & 5th finger 


Tardy or late ulnar n palsy. Valgus 
deformity of elbow. 

Cubital tunnel syndrome. 


Medial 1 Y, fingers palmar surface. 
Medial 2'A fingers dorsal aspect 


Book test or Froment's sign for 
deep br. of ulnar nv (Tests Add P) 
Card test 


Superficial injuries 


Claw hand 


Median Nerve 


C5C6C7 
root) 


literal root), C8.1 (Medial 


Radial Nerve 


CS,6,7,8T1 


Palmar aspect + nail 

of lateral 3’/> fingers 




At elbow 

Supracondylar b / lower end » 

humerus, application of t.ght 

torniquet 
At mid -forearm 

(Ochsner clasping test +vej - 

FCR, FDS, FDP (Lat. half) 

_» Can't flex 2nd & 3rd finger 


Pronator syndrome. 

Hand of Benediction deformity 
Pointing index (d/to FDS palsy) 
Simian hand / Ape thumb deformity 
is d/to flat thenar eminence (ulnar 
deviation of hand) 


Extensors of wrist & 
hand.supinator. Triceps 

Brachioradialis 

In arm/axllla 
Crutch palsy, 

H Disloca" upper end humerus, 
b Lateral condyle humerus. 


Palmar aspect + nail bed of lateral 3’/i 
fingers _ 

Pen test. Sign of Benediction (Inability 

to fully flex index and middle finger) 

Carpal tunnel syndrome 

b lower end radius. 

Dislocation of lunate/ semilunar 


Total palsy (all the m/s s/by 
radial n.). 

Supinator, Triceps, 
Br achioradialis 

Wrist drop, 

Finger drop. 

Thumb drop 


Dorsal aspect of lateral 2'A 
fingers 


Saturday night palsy 
Compression on OT table, 
i/m injections, ff shaft of 
humerus 


Wrist drop 



Hypothenar, AdP, 

Interossei, 2 Medial lumbricals 
Can't extend 4th & 5 th finger 

Knuckle Bender 


AbP, OP, FPb, 

2 Lateral lumbricals 

Can't extend 2nd& 3rd finger 



Intact triceps reflex and 
normal extension of elbow 

Cock up 


— I 


OVKA- 
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Loss of supination, biceps jerk, loss of sensation over 
lateral border of forearm. 

■I flexion at elbow. 


ANATOMY 


N/s of Hand 


El 


C 


£ 


nt\\ \t u\i J 


L 


Thenar musclesI 


I 


f Palmar digital I 

I branches J 

7— 


OP 

AbPD 

FPB 

(superficial 

head) 


] Sensory 
I - Palmar skin 
of lateral 3'A 
I- Nail bed 
I - Dorsal skin of 
distal phalanx of 
lateral 3'A digit 


i 


Lumbricals 1 


D 



tlr ~jr 

I Lumbneats 3.411^0.1, IfrjJd, 

1 - 'IPalmar 

Jlntcrosseilflnterossci 
IAdductor lUbihictoi 
(Pad) ha b) 



I Superficial br. J 

L 


Palmaris 
brevis 
(Sic 
muscle) 


(Whole Palmar j 
sped of 
icdial VA 
ig/t Nail bed 
digital 
iorsaJ skin of 1 


Median Nerve Palsy 

• Median nerve palsy (MNP) can be high (lesions at the 
elbow and forearm areas) or low (lesions at the wrist). 

* Compression at the different levels of the median nerve 
produce variable symptoms/syndromes. The areas are: 

0 Underneath Struthers 1 ligament 
0 Passing by the bicipital aponeurosis (lacertus Iibrosus) 

° B/w the two heads of the pronator teres 



o In the carpal tunnel -> car pal tunnel syndro 

Clinical texts oft arpal tunnel sj ndrontc: 
o Tinet's sipn 

Percussion of flexor retinaculum results 
sense in the distribution of median nerve, 
o Plui/cn's icsi/lt/isiJlcxinn test 

Flexion or hyperextension of the wrist for 
aggravates pain and parasthesia. 

° Durean s test 

When manual pressure over carpal tunnel 
parasthesia 

1 Cuffcampresion lest of Gillian ami Wilton 

Pain and parasthesia aggravated when a ftp 
applied to the arm & when compression is 
Systolic BP. PP ,C|J ' 

POINTS TO FOCUS 

•F AU small muscles of hand (thenar, hypothenar, interop- 
lumbricals) are supplied by C8, T1 nerve roots. 

All thenar muscles (FPB, OP, AbPjare s/by median nerve 
adductor pollicis which is s/by ulnar nerve. e * Ctpl 

Thumb is used to test all nerves of hand. 


Difference b/w ulnar daw & Hand of Benediction 


plstri 


jbuti° n of N erves 


Points 


Injury at 


Ulnar Claw 


Ulnar nv lesion at 
1 the wrist 


Typical 

presentation 


' At rest 


Affected 

digits 


4,5 (little & ring 
fingers) 


M/s Involved / Lumbricals 4,5 are 
paralysed 
i 

Loss of flexion at 
MCPJoint & loss 
of extension at PIP 
joints 

i 

Hyperextended 
MCP joints d/to 
unopposed ED & 
flexed IP jts d/to 
unopposed FDS & 

F DP 


Lumbricals & FDP 
tendon to 2,3 are 
paralysed 

i 

Loss of flexion at MCP 
joint DIP joints 
i 

If pt is asked to make 
fist he is unable to flex 
digit 2,3 



Hand of Benedict!, 


Median n. injury at thTl 

wrist or eibow ' 


Attempting to make 
a fist 


2,3 (middle & index] 


Fig.: Dermatomes and cutaneous nerves of body 
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JLQINTS TO FOCUS’ 


ANATOMY 


of 


■> True chw hand is d/to lesion of -> Median n * ulnar n. 

A J ?y : ar 0 ' d /ema ' e prrsented ^th hyperextension uj 
and Sth MCP joint with flexion at proximal IP Joint This 
deformity is due to injury to: -> Deep branch of u,nor nerve. 

for post injection palsy - » Dynamic splint of radial n 
Low radial nerve palsy at elbow results in injury to post 

m erosseous nerve -> palsy of TCPL. hrachioradialis & sensory 
Jots of Jit web ipace. 

•> Pronater teres syndrome is d/to injury to -> Median n. 

stab wound to the arm severs the musculocutaneous nerve 
forearm”^ ^ '* '* Wcokn ™ supination of the 


1 


highly selective vagotomy(HSV) to avoid 
ulceration. ecur h 

• Nervi ententes: 

Parasympathetic efferents <>' M w 

muscle and inhibitory to bladder sphincters ’° 

• Nervous hesitans: 

Deep peroneal nerve. 

• Nervi lerminalis: 

Also k/as zero/I3th cranial nerve/my S | e 

Additional sensory pathway for olfaction U ° US 

Ell POINTS TO FOCUS 


e ni 




X 


X, 



named nerves 


* CrV " T of l Zri v herp/ (j/oss opal a line nerve: 

Sensory component of facial nerve that contains sensory 

imd P i,ra \y rn patJiclic fibers and that supplies the anterior 
tongue, part of palate He fauces. 

Another 'Nerve of Wmbcrg’ is medial cutaneous nerve of 
arm. 

* Nervous sfdno.sus: 

Mi nlrif’cul branch of ruaridibiilar nerve which passes 
through foramen spinosutn. 

• Jac obson v nerve 

Tympanic branch of 9th nv. It forms tympanic plexus in 
middle ear A: enters the petrous bone through tympanic 
canabcuhis, 

• lid inn nerve 

Or nerve to pterygoid canal (hr. of7 lit) is formed in foramen 
laccruin by hr. of GSI’N containing parasympathetic 
secrelo/notor fibers * DPN (from cervical ganglia) 
carrying sympathetic vasoconstrictor fibres -> Provides 
autonomic n/s to nasal sinuses (Nerve of I lay fever ). 
Vidian ne u reeloniy is done in Vasomotor rhinitis. 

Nerve of Kind. 


Wandering/Vogabond nerve is -> Vagus n. 

* Arnold's/Alderman's nerve is -> Auricular bran h 

nerve. c °/ yo 0 , 

* Bell's nerve Is -> tong thoracic nerve, which 


serratus anterior. 

4- fle/t'j palsy is FaciaI nerve paralysis. 


Su Pplies 


lian 


• N/s of pyramidalis muscle -> Subcostal nerve 

• Pain of acute ctlimoidilis is transmitted by nas 

nerves. 0C| ^ 

• Anterior and middle superior alveolar nerve is a br a 
-> Infra-orbital nerve, a branch of maxillary nerve 

' Posterior superior alveolar nerve is a direct branch r 
Maxillary nerve. 0f '* 

Nerve supply of hip joint: Acc/ to Hilton’s law hip j 0 j n . 
supplied by 3 nerves of pelvic girdle & LL " “ 

1. femoral nv via nerve to rectus femoris, 

2. Sciatic nv via nv to quadralus femoris 

3. Ant. division of obturator nv 

Nerve supply of biceps femoris: 

Long head -► S/by Tibial part of sciatic nerve. 

Short head -> S/by Peroneal part of sciatic nerve. 

' POINTS TO FOCUS 


Accessory bundles of sympathetic nerves (Grey ramus 
comiminicu/Ucs of‘12) lateral to the thoracic sympathetic 
chain, usually at the T2 level. 

* Nerve of fedarfet 

llrunch of muiny anterior gastric nerve wiiicli supplies 
pylorus. Cut in selective vagotomy but preserved in highly 
selective vagotomy. 

('rimmal nerve of Gras si 

Urnnch of right posterior gastric nerve which supply 
f»reater curvature, fundus. It should be cut A dissected in 


j Trigeminal neuralgia (Tic Douloureux) -> Is sharp, 
paroxysmal, u/L, excruciating pain in distribution of trigeminal 
nerve (usually V2 or V3) 

f Sluder's neuralgia -> It Is the neuralgia of sphenopalatine 
ganglion d/to compression of ant. ethmoidal nv. b/w nasal 
septum & middle turbinate. 

N/s of skin around umbllius -> T w ventral ramus. 

& N/s of skin over femoral D -> Femoral br. of genitofemoral nv. 
j Greater auricular nerve supplies -> skin over the angle of jaw 
(mandible A parotid area), car lobule. 
j Inferior alveolar nerve supplies -> Mylohyoid m/s, Anterior 
belly of diagastric, lower Up, incisors (mental nerve) 
lMn: MALI is inferior) 


-TssmifSaffiSS-- 

* Lateral horn i / column . 



Tongue 

muscles 


Lower root 


Geniohyoid 
Thyrohyoid 

Upper root 


Inferior belly 
of omohyoid 


Slernohyoid 


Superior 

belly of 

omohyoid 

Sternothyroid 


Petrosal Nerves 


laccrum & forms nervu to 
. . n pN in foramen lacerun 

GSPN joins DPN 

pterygoid canal. 



Distribution of Vagus ^ erV * & ouricula r brsnob. ^ 

• - ^ *<*■»—» 

GSPN joins D1 n 

p t cryg oid canal * 

. m neck {Laryngeal nerve ) 


An>a “ooC-1, br 

# pormdtion- b P 

nerve (CD , „ c3 

mferiorroot-byC'&CJ 

• M ,rihu,ian * U T u Zerior belly of omohyoid 

Snpenor root - bdly c f omohyoid 

Loop of AC lnerve 

(XII) 


pecutarltles 


Nerve 



Ext LN 


Cricothyroid 


Accompanies superior 

thyroid a. 


Lt. RLN 


Sensory to laryngeal 
mu cosa above VC_ 

All intrinsic m/s of Lx 

except cricothyroid, 

Sensory below VC, 
Branches to deep 
cardiac plexus, trachea, 
esophagus, inferior 
constrictor. 


pierces 

th yrohyoid membrane __ 

Arises from the 
vagus at the L/o fit. 
subclavian a., hooks 
around it & then 
ascends up. 


All intrinsic m/s of Lx 

except cricothyroid, 

Sensory below VC, 
Branches to deep 
cardiac plexus, trachea, 
esophagus, inferior 
constrictor. 


Arises from the vagus 
in the mediastinum, 
at the L/o aortic arch, 
loops around it & then 
ascends into the neck 


POINTS TO FOCUS 


! _ Li|>U* " **'* —I 

GSPN (Greater 
superficial) 

1st br. of facial 

Geniculate 

ganglia 

lacrimal 
glands, nasal, 
mucous 
glands of 

Phx., palate. 

LSPN 

(Lesser 

superficial) 

9 / tympanic 
plexus 

Otic ganglia 


Deep PN 

Sympathetic 
plexus around 
ICA 

Contains 
cervical symp 
fibre. 

Parotid 

External PN 

(Inconstant 

branch) 

Symp. plexus 
around middle 
meningeal a 




‘ ", trooch of the superior LN (UN) Is i«irr.a«lv •/« 

theTupetior thyroid artery (STA) In r.tat ion to the Soper,or 
pole of the thyroid stood, rendering it vulnerable to ,o,ory 
during the ligation of STA during thyroidectomy. 

* rlN is closely related to inferior thyroid artery and medial 

surface of thyroid gland. 

* The non-recurrent right recurrent LN is an anomaly which is 

a/w abberent right subclavian artery. 

+ Rima glottldis is the narrowest part of larynx. A potential site 
of choking in fish bone obstruction. Main trunk ILN can be 
severed while removing fish bone from this area. 

N Galen's anastomosis is the direct connection b/w the dorsal 
branches of the internal laryngeal nerve (ILN) and the 
recurrent laryngeal nerve (RLN). _ 


[For details of the nerves, students are advised to go through 
I 'DA's anatomy charts by the same authors] 
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Distribution of Facial Nerve 


Brunches within the facial canal 
° GSPN (First branch of facial nerve) 
° Chorda tympani 
° Nerve to stapedius 

° Posterior auricular 
° Posterior belly of diagastric 
° Ncrve to stylohyoid m/s 

• Terminal brunches in face 
° Temporal 
° Zygomatic 
° Buccal 

° Marginal mandibular 
° Cervical 

[Mn: Tina Zyada Bakwaas Mat Kar] 


CRANIAL NERVES (CN) 


A/il. perforaledj 
substance 



°Plic tract 

Ma ' T, ' Tll| l*y 5 o < jj Ss 
Oculomotor „ 

Trochlear n. 

Tri geminai n . 

Lucent n. 

Facial n 

^estibuio-cocti^H 

Hypoglossal „ 


Fig.: Cranial nerves origin 


POINTS TO FOCUS - 


J 


1 T e T be ,", y 0fdig05tric "" mandibular nerve 

paipebrap faClal ****** nerve, but levator 

palpebrae superiors by oculomotor nerve 

Greater superficial petrosa! nerve (GSPN) is the first br. of 

- 000 nerve ' lt a nses from geniculate ganglion. 



Branches of Mandibular Nerve 


■ Trunk 


_ Anterior 
division 



-Nv lo TVP 



Nervous sp/nosus 

I—^ 

Nervo to medial pterygoid—I 

l _ Nv (o 

„ . Tensor tympani 

Buccal nerve 

Massat eric n. 

Doop temporal n. 

Nerve to lateral pterygoid 


. Posterior 
division 


~E 


Auriculotemporal nerve 
Ungual n. 

Inferior alveolar n.- 


_Nv to mylohyoid 
& anterior belly 
of diagastric 


. Incisor & 
menial nervo 


+ CN with longest intracranial course but smallest / 

CN -> 4th. I hlnn 

"b CN with longest intra-osseus course —> 7th. 

"F CN with longest intra-durai course -> 7th. 

+ M/c CN involved in aneurysm -> 6th CN. 

"b M/c CN involved in PCA aneurysm —> 3 th CN. 

* 3rd & 4th cranial nerves attach to midbrain, 5th to po 
6lh,7th, 8th to junction of pons and medulla 9i|. in!?’ 
11 th, 12th attach to medulla. ’ ’ 

8th CN is related to the trapezoid body of the pons 
Accessory nerve has two components. 

° Spinal: Supply sternocleidomastoid & trapezius 
° Cranial: Forms complex with pharyngeal & 
nerves & supply 
Palatoglossus 

Pharynx (except stylopharyngcus) 

Soli palate (except TVP) 


vagal 


CN Nuclei & Their Functional Columns 


Sensory 

• SSA—CN 2, 8 

• SVA(HA)—CN 1,7,9,10 


Cra 


nial Nerves: summary 


IV 


VI 


VIII 


XI 


XII 


Olfactory 


Optic 


Oculomotor 


Trochlear 

(Also called 
"Pathetic 
nerve") 
Trigeminal 


Functional column & supply 


Carries smell sensation from nose to olfactory 
cortex, sensory — 

S5A _> Vision, sensory 


through/ 


Remark 


“ffiB^^^TRactorv pa,hS ^ ^ ^ 

ibriform pla' e ° f =,teral oroiection to cortex _ 


extraocular m/s except SO, LR 


Cr 

ethmoid 

Optic canal (b/w 
body & lesser wing of 

sphenoid) 

Tof (b/w lesser 

& greater wing of 
sphenoid) 

SOF 


Ulldvw 1 r __ 

ipsllateral projectiontocor«_ 


V 1 (Ophthalmic) Sensory 
V 2 (Maxillary) -» M/s of mastication- 
v . (Mandibular)^ M/S Of masticatho^ 


CN involved in cerebral aneurysm. 

emerging). Longest intracranial course 

Middd.e 

tosa foramen ovale/ j through MeWeTs cave, 
spinosum 


Abducent 


Facial 


gg _* Lat. rectus (LR 4 ) 


Taste ant 2/3rd tongue, sensory — 

_> Movt of M/s of facial expression, motor — 
N/s to glands of face (except parotid), 
parasympathetic — 


SOF 


Internal auditory 
meatus (1AM), 
stylomastoid foramen 


M/c CN affected in intracranial hypertension 
(TlCT). M/c nerve involved in cerebral 
aneurysm. 


Vestibulo¬ 

cochlear 


Hearing, sensory — 
Equilibrium, sensory — 


Glosso¬ 

pharyngeal 


Vagus 


Accessory 


Hypoglossal 


Parasymp to internal organs. 

Sensation from viscera, sensory — 
Taste, touch from epiglottis, — 
Swallowing, motor — 



Proprioception from pharynx, larynx, palate & 
eustachian tube— 

Taste & touch from post l/3rd tongue. 

Motor -► stylopharyngeus, 

Parasym to parotid, glands of face 


Largest intracranial course/most extensive 
distribution in the body 


Cranial accessory -* Palatoglossus, 

Pharynx (except stylopharyngeus). 

Soft palate (except TVP) 

Swallowing, motor — 

Spinal accessory -> Sternocleidomastoid & 

trapezius m/s — 


BE -> Supplies all m/s of tongue except 
palatoglossus — 


Hypoglossal canal 


CVUA 


U 
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ANATOMY 


Motor 

• Soma tic efferent column 

CN 3. 4. 6, Ils, 12 (Oculomotor, trochlear, abducent 
hypoglossal, spinal accessory) 

• BE (SV'E) 

CN 5, 7, 9, 10, cranial accessory 



Post, interos- 
I seous br. of 
radial nerve 


POINTS TO FOCUS 


Ulnar n. 


■J 


4- Tractus solitarius is related to gustation. 

9- NTS give rise to craniaI nerves NTS Nine, Ten. Sev en { 9 , 10 , 7 ). 


Neurovascular Plane is found between 

• Scalenus medius & scalenus anterior. 

• Internal intercostal &. innermost intercostal. 

• Internal obliqie & transverse colon. 

Nerve Plexuses 

• Cod iac plexus (Solar plexus): 

Situated anterolateral to aorta and surrounds coeliac trunk 

and root of SMA. Plexus is anteromedial to sympathetic 
chain. 

• Superior hypogastric plexus: 

Lies in front ol bifurcation of aorta. 

• Inferior hypogastric plexus: 

Contains pelvic splanchnic nerves 

SOME IMPOR TANT MONONFUROPATHIFS 


Finger drop 

relative sparing 
of wrist 


C„ T, 


Median n. 


Extended 4th a 
5th MCP + flexed 
proximal IP 
joints of fingers 

i 

Claw hand 

Cubital tunnel 
syndrome 


C .‘ T i 


I Anterior 

I interosseous 
br. of median 
nerve 


I Common 
peroneal 
nerve 


<V T 1 


C.-T, 


Carpal tunnel 
syndrome 


Loss of pinch 


grip 


I Post. 

I tibia! n. 


L S- S 2 


Foot drop, 

sensory loss over 
anterolateral leg, 
loss of eversion 
of foot _ 

Tarsal tunnel 

syndrome 


O/Jffn Cl/I 

Cause/remark 

■ (Spinal 
. segment) 

1 


^ arnv - Palsy 

? eep,e "ni n ; 

br is purely ^ 

which 'nayV' 0r 

compressed | 
, Guvo "'* tana, 
(P'sohammate 
canal > in injury 
near Wrist 

ln at ^°n’egai7'' 
amyloidosis, Dm 
iMtyroidhrn 
P f esis °f^%r 

or terminal 
phalanx, index 
^iEiddlefin^ 


injuryaT^^- 

fibula 


in tarsal tunnel, 

in RA 


1 Supra- 
1 scapular 

c ,c 6 

j 

1 lateral rotation 

1 of scapula -l 

1 Injured near 

I suprascapular 

1 notch 

1 Long 

1 C s C ? 

I Paralysis of 

1 Loss of overhead 

thoracic n. 

1 

1 serratus anterior j 

' abduction also 

(Nerve of 

1 

1 ^ 

seen 

Bell) 


I Winging of 

1 scapula 1 



1.10 

LIGAMENTS, TENDONS, 



TRIANGLES, ANGLES 



Radial n. 


Wrist drop 
(Loss of thumb & 
finger extension) 
Cheiralgia 
paraesthetica 
(Paresthesia 
& sensory loss 
over thumb d/to 
lesion of dorsal 
digital branchesJ 


Saturday night 
palsy (acute 
compression), 
injured in spiral 
groove 


LIGAMENTS 

Fibrous bonds which connects bone to bone 

# 

Important Ligaments 

• Deltoid ligament is attached to talocalcaneonavicular 
(TCN) joint and tibia. Its superficial fibres are composed 
oftibio-calcaneal & tibio-navicular & tibio-talar ligaments. 

• Coracoclavicular ligament is extremely strong & is the 
main factor in providing stability to acromioclavicular 
joint. 

• Lacunar ligament is a crescent shaped extension of fibres 
at the medial end of the inguinal ligament. 


. is a extension of fibres 

„■erf-cel) pub* of pelvic 

• CoopsT s t .•„, im ent along P ccl I • vessels. 

• Lein°- rcnJ . of sp leen 

pancreas. , am ent supports anter. 

Phrcnico-co i rd displacement. n . (3rd head 

* p Trf •* 

• cfruthers b u a < extends tv' 

;>r rf"*‘;*e mtdLl epiconOyle of.he hnmerus. 
hu ,„en.s aad found in fentale. 

+ K0 „, 0 „„„tetar ligament! ft - 

*ssssris*- r«>o,™,on*— ^ 

-- 

imp. l_igo rT,ent s/ It ,u c,ures derived from 

P . is a remnant of panmculus camosus. 

: zxrizziz *co,— . 

. sr; n ph-' ita—- - rrom ,e " don or 

. SXrf"era. H—> - * '“ d °" 

. SSSSLSSi- liS-nten. - is dented tendon 

. - represent origin oHong heed of 

biceps femoris. 


«•'> ___ 



i leament/Structure 

Degenerated Muscle/Part of | 

Articular disc of TM joint 

lateral pterygoid 

Anconeus 

Medial head of triceps 

Sacrotuberus ligament 

Long head of biceps femoris 

Oblique popliteal ligament 

Semimembranosus 

Articularis genu 

Detached part of Vastus 
Intermedius 

Tibial collateral ligament 

Adductor magnus 

Fibular collateral ligament 

Peroneus longus 

Sacrospinous ligament 

Coccygeus 


+ polmaris longu s 
in 


TENDONS 

•'^'Irftlort'ofTodarftju oP 

* Sbri" AIW tos/o'- ,„ don or common 

. Trfdon of Zinn: Also ® , i5SU « surrounding .he 

K ; d ;Tve "?;*« ,he ap ” of ,hc orb ’ 1 '" ,s 

origi n point of- 11 re cl1 

strongest tendon of the 

TTZocalcaneus is the thickest an 

body. h sus tanticulum tali. 

% — ! " ser,i °" 

-rnri llis and semitendmo sus. - 


TRIANGLES (A ) 

• *:r7 by the Vas ~ 

r^thac SX deep circumflex iitae vein. ,he 
d nerve, and the gent.a. branch of the gennofetnorai 

nerve. [Mnemonic DVGj 1V . ;r - 

[From medial to lateral orientatton of structures 

PGl. When A of Doom ends A of pain starts trom media 

to lateral —> Gl.] 

• A of Pain 

Medially - Gonadal vessels. 

Laterally - Iliopubic tract. [Mnemonic PG11 
Contain femoral branch of genitofemoral nerve, ant. 
cutaneous femoral nerve & LCN of thigh. 

Gonadal vessels 


Vas 



Iliopubic tract 


rellf rlon 
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• Aof a u S cul<ation(ori 1JI1R) 

Bounded hy 2 rnusH,.* , 

Boundaries are: Tendon of T o ^ /orAVn od c . 

for c „es, u , be 

border Of pcc, major * imagTCh " ° f LD -"« <««? 
nipple. ^*ry honzonlal J eve l n f 


^NTlSlgcys 

C/rcte O/ death (Corona Mortis) j s 

Common iliac artery +£>f & 



^! acorter ^ bbe 


nrt • ' «/nr. /// 

ery ' ln ferior epigastric artery UOfc er er) . 








Car >a!i 


°Plic 


F,e "' Trian g'e of safety f or chest tuh • 

• T _ o est tube insertion 

Trautmann’s A: Bounded bv_h 

Sigmoid sinus (posteriorly)* ° nyblb >™'h (anteriorly), 

dura (above). Transmit* infcttenT" P " r ° Sa ' Si " US ° r 
cerebellum. 01 from temporal bone fo 

• CaJot's 4 

hepatic duct (left OTmedialll)*^' ° r laleral W. common 
Contains cystic aneZ r „ml hcpalis <rorms ”“*>■ 
hepatic artery and ac^ssoty 

cLZ'7,° nan ' ,andmark f0r <*** artery during 
medial to teSy' 1 *"' rU " S 3Cr0SS ,he 4 from 

• Crynflett-LesshaftV Superior lumbar A 

Is bounded by internal oblique m/s laterally, the quadratus 
lumborum muscle medially, 12th rib superiorly & fascia 
and the aponeurosis of the transversalis (forms base). It is 
potential site for lumbar hernia. 

* Lumbar A of Petit 
Potential site for lumbar hernia 

Bounded by lateral border of LD (medially). Posterior 
border of external oblique (posteriorly) & Iliac crest which 
forms the base (Inferiorly) 

Deltopectoral A 
Infraclavicular fossa. 


and 


'gus. 


• Kcnal angle: Formed b/w 12th rih . 

* Sternal angle: Second costal cartilage 

. ™’'M’ok/.s.ngk of Louis) 8 J ' nSI<> ^ 

el', » angle: also k/as Sinodural and, • 
sigm oid sinus and middle fossa dura plate 
Sobd angle: Area where three bon/ 1 . % 

meet. y serril circu| ar 

• Alpha angle: The angle between the visual 

• Kaon' " ,e> , Cr0SS a ' lhe "° dal roh" ofC" d “* 
Kappa angle: The angle formed hy 

visual axis at the pupil. y P P ar > axis 

’ i", 5 ' c ° r,Us: F °™«i b/w fundus of stomach & P 
Cobb angle: Angle measuring scoliosis on a , ad T"" 
Angle of inclination: Angle formed bv 1 ^ 
femoral neek angle (NA) with axis drawn .hroul'T” 1 
femur (SA, This angle normally varies b/w ta 
with an average of 135°. an “ 

► Urethrovesical angle is the Z b/w the female 
and the posterior vesical wall, normally about 90^ 
narrowing of this Z in cystocoel predisposes to 
urinary incontinence. 

STM- 'rl °/ femalC PUblC arc h/ su bpubic angle ; 

»0 -85 in female & 50°-60° in male. 8 

Greater sciatic notch is wider in female (75°) than male 

Subpubic angle is 80°-100 ° in gynaecoid pelvis. 


:cl ing 


160 ’ 


■ 100 ’ 


stress 


I i.ii 


MUSCLES 


" A myopias io is congenital absence ofa m/s. Seen in Poland 
syndrome (undeveloped pectoralis m/s). 

Multiunit smooth m/s are seen in iris. 

Quadricepss femoris is a composite group of m/s. 

Inf. Oblique is the only extrinsic m/s of eye, which does 
not take origin from Annulus of Zinn. (orbit). 

Temporalis is a triangular/fan shaped m/s. 


•pennate’ {Feather like) Muscles 

pen pdi FPL, sc 


• Masseter 

• Adductor magnus 


60 les- EDL, FPL, soleus. 


.....ete, wi«h Dual NenteSuPP* 


Brachialis 


Musculocutaneous Is 

motor 


Adductor 

magnus 


pectineus 

Digastric 


Posterior division of 
obturator n. 

(adductor part) 

Femoral nerve (ant. fibres) 


Radial n. is 

proprioceptive 

Tibial part of sciatic n. 
(hamstring part) 


FPB 

FDP 


Biceps 

femoris 


Mylohyoid br. of 

mandibular n. (ant. belly) 
Median (superficial head) 

Anterior interosseus br. of 

Median n.(lateral half) 
Tibial division of sciatic n. 
(long head) 


Obturator n. (post, 
fibres) 

Facial n. (post, belly) 


Ulnar n. (deep head) 
Ulnar n. (medial half) 


Common fibular n 
(short head) 


Adductor u ^ b -— 

Oblique arytenoid muscles 

M/s of Mastication 

: side mov '- ^ 

1 (Tol“ xpasm «* m 

lockjaw) inn 1 

y. Protrusion & Lateral 

+ o/ — («*"« 



Digastric Muscles 

M/s ,'u wbteb thefts « 2 hemes w„b -wo thffefeft ofl S ,hs 
. Occipitofrontalis (Occipital & fronlal belly) 

. Omohyoid (Anterior & posterior be y) 


Occipitofrontalis luccipu-. 

. Omohyoid (Anterior * both skcic.nl & 

• M/s fibres in l.gament of Treitz (Lonui 

smooth m/s) 


C : mP C^— -e S „i,hd— 

"«Scd y a composirc/hybrid musete. Exnmp.es are: 

• Adductor magnus 

• Flexor digitorum profundus 

• pectoralis major 


smootn m/sj 

• Digastric (Anterior & posterior belly) 


Named Muscles 


Composite Group of Muscles 

• Quadriceps femoris 

• Iliopsoas. 


Subcutaneous Muscles 


Platysma, Dartos, Palmaris brevis, Corrugator cutis ani. 
Subareolar muscles of nipple, muscles of scalp. 


Cruciate Muscles 

Muscles in which fasciculi are crossed 
• Sternocleidomastoid 


Boxer's m/s —> Serratus anterior 
M/s of marriage -* Medial rectus 
M/s of honeymoon —> Sartorius 
Swing m/s -> Pronatus quadratus 
Climbing m/s —> Latisimus dorsi 
) M/s of divorce -» Lateral rectus 
► M/s of rape or anti rape —> Gracilis (gracelius) 

• Tailor's m/s -> Sartorius 

• Red m/s -> Postural muscles 

• White m/s -> Extra ocular m/s 

• Spurt m/s -> Brachialis 

• Shunt m/s —> Brachioradialis 

• Gantzer's m/s -> FPL 

• Shunt m/s —> Brachioradialis 



Scanned by CamScanner 

















MuscImo' 1C > scalene. 

. • rta-to® o'" 1 )” 1 ’' 

• InspiratwB. Uta, - 

(Accessory mu* abdominal wall 

. Ej pir»tio.: Mainly Pass^^ 50131 ’ 

(Rrctus abdomuus) > Internal IC 

■ r .,„.r sfd?aa)s —— 

guBary kie m 6th mtercostols space -> ierra 
ournot intercostal^ 

Key Muscles of 

• Inspiration: Diaphragm is major ms. > ext. IC > scalene, 
stemonustoid (Accessor) muscles) 

• Expiration:- Mainly passive > nvs of ant abdominal wall 
( Rrctus abdominis) > Internal 1C 

• Gluteal regK/n Pynformis. 

• Oral region -* Hypoglossus. 

• Infratemporal fossa -»Lateral ptery goid. 

Guy Ropes 

3 Muscles are inserted into the upper part of medial surface of 
tibia from 3 different compartment of thigh 

• Sartorius - belongs to ant. compartment (n/s - nv to ilium, 
br. of femoral nvj 

• Gracilis - belong to medial compartment (n/s - nv of pubis, 
hr of obturator nvj 

• Semkndinom - belongs to post, compt. (n/s - nv of 
ischium, br. of sciatic nv) 

of Z »"“u f r* ,Cf "’ ,bt “***1 Kndons 

I ff* T 1 " “ — •« surface of 

tbe proximal extremity of the tibia 

i 


M/s of 3 Compartments of Thigh/ leg 

. The rn's of the anterior compartment of 
as the pectus of the medial Compaq J V 
b v the femoral nerve and cause exten S j 0 ' O 
sartorius which causes flexion. 0 f k,^t 

, Ma jor factor in preventing forward le a „ in ^ 

walking is gluteus maximus m/s. f, he| 8 °% 

sitting position and is the chief extensor Z" 1 % 

, Flexion of Trunk (Lumbar spine) i s b ' p io], 

• • urr ied l 

abdominis. °y : & 

• Lateral flexion of trunk: ipsi/L Ext. 0 br 

intemal oblique. ' qUe + c 

• Rotation of trunk: Combined action of Eo+i 

• Lateral rotators of thigh 

Quadratus femoris, Piriformis, Obturator j nt 
are main m/s [ Mn: Lateral rotation 0 f 

performance of Girls] ^ h 

Others are gluteus maximus, and sartorius 


Compartments Muscles 


Medial/ 

Adductor 


Anterior/ 

(knee extensors 
& hip flexors) 



Adductors - longus, brevis 
magnus, gracilis, 
Pectineus 


Sartorius, quadriceps 
femoris (3 vasti & rectus 
femoris). 

Sometimes ilio-psoas 

lliacus 

Psoas 



femoral 
Ventral^ 
of 1143 


Posterior/ 

(knee flexors & 
hip extensors) 

Hamstrings (SM,ST, long 
head of biceps femoris, 
ischial head of adductor 
magnus) 

Tibial part; 
sciatic 

Anterior 

Tibialis anterior, EHL, EDL, 
Peroneus tertius 

Ant. tibial 

(deep 

peroneal] 

Lateral/ 

Peroneal 

Peroneus longus & brevis 

Superficial 

peroneal 

Posterior 

Superficial: Triceps surae 
(gastrocnemius, soleus, 
achilles), plantaris 

Deep: Tarsal tunnel 
muscles /FDL, FHL, tibialis 
posterior), popliteus. 

Tibial nerve 

(also called 
post, tibial 

n) 

j 


POINTS TO FOCUS 


►)- Quadriceps femoris: Composed of rectus femoris & 3 vasti, 
it is chief extensor ot knee joint and supplied by femoral nv. 

4- Quadratus femoris: Powerful lateral rotator of thigh and 
supplied by L5,S1 (from sacral plexus) 

Biceps femoris: When knee is semi flexed - Biceps femoris is 
a lateral rotator of leg and S.M. & S.T. are medial rotator of 
leg. When hip is extended Biceps femoris is a lateral rotator 
of thigh. 


M/s in Relation to Scapula 

• M/s arising from tip of coracoid process —Short head of 
biceps, coracobrachialis, pectoralis minor. 

• Retractor of scapula arc —Trapezius, rhomboideus major 
and minor 

• Trapezius muscle steadies scapula: 

o Its upper fibre + Levator scapulae elevate scapula 
(shrugging) 

o Middle fibres + Rhomboideus retract scapula 
o Upper & Lower + Serratus anterior involved in 
abduction of arm >90° 

• Difficulty in shrugging of shoulder is seen in injury 
to spinal acessory nerve & in posterior A incision d/to 
sternocleidomastoid paralysis. 

Upper Limb Muscles 

• Lumbricals: arise from FDP and cause flexion at MCP + 
extension at IP joints (lesion causes claw hand). 

• Radial (lateral) collateral ligament 

Fan-shaped ligament which gives origin to supinator, ECR 
brevis. 

• Ulnar (medial) collateral ligament 

Triangular-shaped ligament which gives origin to flexor 
DS. Related to ulnar nerve, flexor C U & triceps. 


ATTACHMENT OVER BONES 


Part of Bone 


M/S Attachment 


Ligament 



Humerus, upper end 

Subscapularis 

1 

Humerus, 
medial epicondyle 

Common flexor 
origin 


Humerus, 
lateral epicondyle 

Common extensor 
origin 




Part of Bone 


Radial tuberosity 


Ulnar tuberosity 


Styloid process of 
radius 


M/S Attachment 


Biceps brachii 


Ligament / 
Membrane 
Attached to It 


Brachialis 


Styloid process of 
ulna 


Pisiform bone 


Rib, 1st 


Rib, 2nd 


ASIS 


ASIS 


Femur, 

lesser trochanter. 


Femur, 

greater trochanter 


Navicular 


Brachioradialis 

insertion 


Flexor CU 


Ulnar collateral 
ligament 


Scalenus anterior. 
Scalenus medius, 
subdavius 
[NOT seal, post] 


Scalenus posterior 


Sartorius 


Psoas major, iliacus 


Gluteus medius, 
minimus. All lateral 
rotators of thigh 
except qudratus 


Tibialis post 
(on tuberosity) 
medially 


Pissohammate 

ligament 


Suprapleural 

membrane 


Lateral end of 
inguinal ligament 


Ligament of 
Bigelow 


Calcaneonavicular 
part of bifurcate 
ligament (laterally), 
Spring lig (plantar 
surface) 


• Bone with no muscle attachment -> Talus. 

• Iliotibial tract stabilizes the knee both in extension and 
partial flexion. In leaning forward it is main support of 
knee. 

• Attachment on ilionhial trail'- 

Tensor fascia lata. 

Gluteus maximus, vastus lateralis (some part) 

® Altaehm. Ms n:i Snslanticidu:. tall 

° Slip of tibialis posterior tendon 
° Plantar culcaneo-navieular (Spring) ligament 
0 Medial calcaneal ligament. 

0 Superficial fibres of delto’d ligament. 

[Mnemonic: TpSDM] 

FH1. tendon passes behw S-~ 
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Obturator internus 
& gemelli 

Piriformis 

C'uteus minimus 
Vest us lateralis 


Lateral 

condyle 



Ilk. I u 


JMVTLCS 


T '>yr, 


'Oh; 


Capsular ligament 

Insertion of psoas 
major at lesser 
trochanter 


Articularis 

genu 

Adductor 

tubercle 

Medial 

epicondyle 

Medial 

condyle 


Fig.: Attachment on Rt femur 


Subscapulans 
(Lesser lu berale) 
Surgical neck 
Teres major 

Pedorahs major 


Corachobranchials 


Coronoid fossa 
Pronator teres 
Common flexor origin 
FCR. PL. FD. FCU 



Supraspinatus 


Latissimus dorsi 
[LaD between 2 major] 


Deltoid 


Brachiorad/a/s 
EC RL 

Radial fossa 
Common extensor origin 
origin of 

ECRB, EDC, EDP 
ECU, Supinator 


Ff*.: Attachments over left humerus seen from front 

Structures Piercing 

• Musculocutaneous nerve pierces -> Coracobrachialis m/s 

• Posterior interosseous nerve pierces —> Supinator. 

• Median nerve pierces -> Pronator teres. 


membrane. 

• Parotid duet pierces -> Buccinator. 

• Structure piercing ciavipeclora! fascia -> Thorne 

vessels. Lateral pectoral nerve & lymphatics enni 53 ^'* 
[Mn: TLC] ’ P la,| Cv eil 

• Femoral branch of genitofemoral pierces -♦ f em 

• Tonsillar branch of facial artery pierces stl »-‘at| 

constrictor m/s. Su Pi‘rj 0 


’°id 


1.12 


FORAMINA/CANALS 


• Optic foramen — is situated between lesser 
Body of sphenoid (LB) 

• Choroid fissure of eye —I lyaloid artery 

• Structures passing through foramina in orbit 


3n(j 


SuperioR 

OrblTaL 

Fissure 

(SOF) 


Upper 

part 


Middle 

part 


1. Superior ophthalmic vein 

2. Recurrent meningeal branch 

ophthalmic a. ‘ 

3. Trochlear n, Lacrimal & Frontal 

br of 5th CN. 1 

Lower border provides attachment 
to common tendinous ring 0 f 2in n 


Oculomotor n. (3) 
Nasociliary n. (V 1 ) 

Abducent n. (6) [M-ONA1 


Lower Inferior ophthalmic vein 

part I Sympathetic plexus 


Inferior 
orbital 
fissure (IOF) 
[ZIMEJ 


1. Zygomatic nerve 

2. Infra-orbital vessels 

3. Maxillary nerve 

4. Emissary vein 


Optic canal 


Optic nerve, sympathetic nerves 

• Ophthalmic a. 

• CRV 


• Sinus of Morgagni 

(Semilunar space b/w base of skull & sup. constrictor) 

0 Auditory lube 
° Levator palati 

0 Ascending palatine a. [M-ALA] 

Between superior and middle constrictor: 

° Stylopharyngeus m/s and its nerve (CN9) 

Between middle and inferior constrictor: 

° Internal laryngeal nerve & sup. laryngeal vessels 
Between inferior constrictor and esophagus: 

° Recurrent laryngeal nerve & inf. laryngeal vessels 



[Ovale - MALE] 


• Carotid sheath 

o internal jugular vein, 

o Common carotid artery (ICA in upper part) 
o Vagus n. [Note: Sympathetic trunk is outside] 

Carotid canal: ICA, venous & symp plexus. 

Mandibular canal/foramen: Inf. alveolar nerve/vessels. 
‘incisiveforamen: Greater palatine v/s & nasopalatine n. 
foranuv rotund,an Maxillary nerve 
foramen ovale 
c Mandibular nerve (CN V’) 
o Accessory meningeal artery 
o Lesser petrosal nerve 
o Emissary vein. 

foramen spinosum 

o Middle meningeal a. & v. 
o Emissary vein 

o Nervous spinosus (meningeal branch of mandibular 
nerve) [MEN] 

foramen laccnint - B/w petrous & sphenoid. Lower part is 
filled with cartilage while upper part transmits ICA. 

11\ 'pagl< >ssal canal 

o Hypoglossal n. & its meningeal branch 
o Meningeal branch of ascending pharyngeal artery, 
o Emissary vein 

Jugular foramen 

Ant part : Inferior petrosal sinus 

Middle part : CN 9, 10, 11 + Meningeal br. of 
ascending pharyngeal artery. 

Posterior part: Occipital a. + IJV, emissary vein 
[Note: CN 12 passes through hypoglossal canal] 

Intervertebral foramen 

o Radicular a. 
o Spinal nerves 

Structures in relation to cavernous sinus 



Cavernus Sinus (CS) 

Structures | 

Structures passing through the CS 

CN 6, ICA, symp plexus 

(Direct contents of CS) 


Structures traversing lateral wall of 

CN 3,4, V 1 , V J & 

CS 

Trigeminal ganglion 

(Above downwards) 


Structures piercing roof of of CS * 

CN 3,4, ICA 


= Ophthalmic, V J = Maxillary division of trigeminal nerve 
Foramen magnum transmits 

o Narrow ant part: Apical ligament of dens, vertical band 
of cruciate lig, membrana tectoria 


° Wider post part: 4th part of vertebral a., spinal accessory 
n., symp plexus, spinal vessels 
o Sub arachanoid space: lowest part of medulla oblon¬ 
gata, 3 meninges. 

Sacral canal 

o Cauda equina (nerve fibres) 
o Filunt terminate (end of spinal cord) 

o Spinal meninges (dura, arachnoid) 

So lower sacral nerve pierce the dura & arachnoid at S 
level 

Structures emerging at sacral hiatus 

S , A pair of coccygeal nerve, Filum terminale 


ANATOMY 


Structures passing through greater sciatic foramen 

• Pyriformis fills the foramen almost completely. 

• Structures passing above pyriformis: 

° Superior gluteal nerve & vessels 

• Structures passing below pyriformis 

° Inferior gluteal nerve & vessels 
° Sciatic nerve 

° Posterior cutaneous nerve of thigh 
o Nerve to quadratus fenioris 

o Pudendal nerve 
° lnt. pudendal vessels 
° £ervc to Obturalor internus 
[Mnemonic: 

o PINTo passes through lesser sciatic foramen 
o PIN passes through greater sciatic foramen 
o PI enters pudendal canal 

• Structures passing through lesser sciatic foramen 

° Pudendal nerve 
o lnt. pudendal vessels 

° Nerve and Tendon of Obturator internus ]P 1 N TO] 

• Femoral canal 
° Femoral vessels 
° Saphenous nerve 
° Nerve to vastus medialis 

Adductor/ll urucr canal 
° Femoral vessels 
o Saphenous nerve 
° Nerve to vastus mediali 

The adductor hiatus is an opening in the distal tendon of 
the adductor magnus through which the femoral artery and 
vein pass into the popliteal fossa to become the popliteal 
vessels. 

* Hypoglossal canal (anterior condylar canal) transmits 


hypoglossal nerve. 


• v 
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• n ngsmomoooU/hsum transmits Arnold's nerve (auricular 
hr. of vagus none). 

> hen Mor./i\Mi/f transmits vidian nerve. 
f\-{n>n m/mme fissure transmits chorda tympnni hr. ol 

thc/a 1 ner\ e. 

transmits 7th. Sth nerve, nervous 
intemiidius of Wrisben: & labyrinthine vessels. 

POINTS TO FOCUS - J 


^- 

■y Foramen tronsversorium is present in the transverse process 
of cervical vertebrae. It transmits vertebral vessels & 
sympathetic plexus (C1-C6). 

■* Doretto canal is on opening in cavernus sinus and transmits 

abducent nerve. 

-y Sternberg's canal is located antero-medial to foramen 
rotundum & is d/to incomplete fusion of greater wing of 
sphenoid with the pre sphenoid. A/w spontaneous CSF leaks 
£ memngocoele. 

-y The canal ofNuck, is on abnormal potent pouch of peritoneum 
extending into the labia majora of female. It is analogous to 
the processus vaginalis in males. 

•y Foramen of Vesalius (or emissary sphenoidal foramen) 
transmits emissary vein. 

•y Wide neural foramina ore seen in —Neurofibromatosis 


0 


• Metathalamus is made up of medial & lateral 

bodies (MGB+LGB). 6ori ic U |. 

• Epithalamus contain pineal body. Habenular t 

commissure, optic cup. t0,) c, j. 

• Lateral ventricles develop from telencephalon 

cavity of cerebrum). n (and s 

» 3rd ventricle develops from diencephalon. 

' Retina is an outgrowth of diencephalon 
Mesencephalon (midbrain) is at junction b/w 
posterior cranial fossa. 

Superior colliculus is present in upper midbrain • 
of oculomotor nerve is situated here. dnc * 1 

Inferior colliculus is present in lower midb 
trochlear nerve nucleus is situated here. ra ' n a nd 

Facial colliculus is present at level of pons (6th CNt 
Rhomboid fossa is a diamond shaped floor of 4th ' 
formed by medulla and pons. Vcntr ic| c 

POINTS TO FOCUS "~'~~ 
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trip! 


1,13 


HEAD AND NECK 


PARTS OF BRAIN 


| Part 

1 Division 

j Structures 

I Related to 

1 Forebrain 

Telencephalon 

Cerebrum 

Lat ventricle 1 


' (Prose n- 
f cepbaion) 


I I'dbra.n 
f (lAese tv 
1 cephalon) 


Diencephalon 

(Thataman 

cephalon) 


Thalamus, 
hypo,met a, 
epl thalami 

Crus cerebri, 

substantia 

nigra 

Tcgmen 


3rd ventricle 


Hindbrain Myelcncephalon Medulla 4th ventricle 
(Rhomben¬ 
cephalon) 

Metoncephalon Pons, 4th ventricle 

cerebellum 


A- Basal plate of neural tube: gives rise to motor nuclei 
•F A lor plate of neural tube: gives sensory nuclei t 
afferent columns) + cerebral hemisphere & cerebellum 
•* Roof plate of neural tube: ependymal cells, choroid 'ol 
lateral, 3rd & 4th ventricle. e * Us °! 

A- Parvocellular pathway from LGB to visual cortex is 
sensitive for the stimulus of colour contrast (Mn for si ^ 
to: CVTS - color, texture, very fine details, shape) 


Brain Stem 

• Gaze centres 

° The gaze centres for horizontal movements of the eye 
are located in pons near the abducent nucleus in PpRf 
(para-median pontine reticular formation). 

» The gaze centres/;/* vertical movements of the eyes arc 
located in the midbrain in rostra! interstitial nucleus 
of MLF, nucleus of Cajal, and neurons of tegmentum 
Lesion produces paralysis of vertical (upward/ 
downward) gaze. 

► The ML F (medial longitudinal fasciculus) plays a role 
in co-ordination of vertical & horizontal conjugate 
movements of the eyes. U/L Lesions of MLF produce 
intenuiclcar ophthalmoplegia. 

Attention centre: The locus cocrulctis, which contains 
largest concentration of NA melanin containing neurons, 
functions as attention centre. 


5 Secondary brain veelclee 
at 5 week* 



Developing brain 
structures 

Cerebrum: cerebral 
hemispheres (cortex, 
white matter, basal nuclei) 


Corresponding 

neural 

canal /ventricle* 
Lateral ventricles 


D.encephalon (thalamus. hypo- 
thalomu3.epithalamus). opl.c 
stalk.post, pituitary, retina 


3rd vontnet© 


Midbrain 


Pons 


Cerebellum 


Medulla oblongata 


Spinal cord 


Cerebral aqueduct 
(Aqueduct of Sylvluai 


4th ventricle 


Central canal 



Fig.: Parts of developing brain 



ANMOMY 


Cerebellum 


WT% POINTS TO FOCUS --- 

-y Fastigeal nucleus is phylogenetically the oldest a/w the 


Parts of cerebellum : 



Archi/Ves- 

tibulo 

cerebellum 


Spina 

(Paleo-cer- 

ebellum) 


Neo 

(Cerebro- 

cerebel- 

lum) 


Function 


Equilib¬ 

rium 


Coordinate 
& smooth- 
en the 
movts. 


Planning/ 
program¬ 
ming 
of movts. 



Flocculo¬ 
nodular 
lobe, lin¬ 
gula, 
vermis 

Vermis & 
adjacent 
me¬ 
dial part 
of hemi¬ 
sphere 

Lateral 
part of 
hemi¬ 
sphere, 
Middle 
lobe 


s Effect of 
lesion 


Directly to Swaying, 
brainstem positional 
nystagmus 


E.F.G 
—v brain 
stem 


D-+nu of 
thalamus 


Past point¬ 
ing, dys- 
metria, 
dyssyner- 
gia, hypo¬ 
tonia 


• Cerebellum is connected to brain stem by three 
cerebellar peduncles (CPs). 

Mid brain -> by superior CP 

p ons -> by middle CP 

• Medulla -> by inferior CP 

• Cerebellar cortex: 

Cerebellar cortex has 3 layers, 4 nucleus & 5 cell types. 
[Does nol include bipolar cells ] 

1. Outermost molecular layer: Stellate, Basket cells 

2. Middle layer: Purkinje cells 

3. Inner (deeper/granular) layer: Granule, Golgi cells 


archicerebellum. 

■¥ Climbing fibres are formed by olivocerebellar tract. 

+ Climbing & Mossy fibres are excitatory in nature (these are 2 
main inputs to cerebellum). 

A- Only excitatory cells is granule cell. 

A- Afferent cells which are the basket cells (located in molecular 
layer). Stellate cells (located in superficial layer) and Golgi cells 
(in granular layer) are example of inhibitory intemeurons. 

A- Bipolar cells are present in the cerebral (NOT cerebellar) 
cortex and retina. 

A- In grey matter of CNS dendritic tree grows max'" in the 
postnatal life. 

• Cerebellar nucleus (Lateral —> medial): 

Dentate (largest) 

Emboli form 

Fastigial (a/w archiocerebellum) 

Globosus 

• Purkinje cells are the only output cells (efferent) from the 
cerebellum and they are always inhibitory (GABArgic). 
The remaining four cells are afferent in nature. 

• Mossy fibres excite -> Granule cells -> excite the 
remaining four cells via the parallel fibres. 

• Sherrington described the paleo/spino- cerebellum as head 
ganglion of proprioception. 

• Lesions of cerebellum cause:- DANISH 

1. Dysdiadokinesia 

2. Ataxia 

3. Nystagmus 

4. Intentional tremors 

5. Speech defect (dysarthria) 

6. Hypotonia 


? 


Scanned by CamScanner 
































































































,l,v I* ' ,,, ' ,n, or 

, ’ ,, n/tnl pan* „ ri j IC 


J ll "l'ic *ysie,„ } . 

’mnliJh",', " '">ml i„ ,, 

i„ ,w '»ncx. |„ 

• r"’"- sc, " ;ra '""'<.l m,n ,r s " cl ' “ 

..»..<j l.,„« Ui “ m ’ ni,n<, «- 


=™-4«FOCUs- -— 

"'PPOcamniJi /« rr>^ 

•> rri 

""""or,,,,,, " ‘Vi 

O/for,.. 1 


«r«^ A, V 

*^ «*»^rr'T’^^N 

4 <> 


V 


^PPocampuj 


Worm cortex am 7, ^ ° ,/a «°ry n 

4 .. fwr - am Qdala, entorhi* , Y nu <k 

-^===s&: : : 


* Sen fior.se* s/i.ini- / 

* "■* in te"; " P ' ,ora ""’"' - 

• sss,^; ... . *—t 

T7ic r °^ nJ1,C ^ arts curobnun^f '"fonnalion lo 

, c "“"'miliary bodies Jlri , r ° r '""(Hum. memory. 

«“ end „r„, c r ^,. x " >»" °f «.'»» round Jo., 


Internal Capsule 


I "nienor "mb 

Corticonuclear 


I Genu 


1 CST, CRT 


Neostraitum 


is a su hcortic;i|'(lo.^insil!e " C ° Stria,um or slr '^c nucleus. 

oT the forebrain. ' d ' ,lcr,,ian on ihc outside) par! 

’ **? *»l ganglia and 

basi »l ganglia function. " ' KUroIog,caJ defcc, s involving 

input in!pmgconn ^ ,C ^ nieral dopaminer 8 ic afferent 

most signiltcint affer r °? S ” nCOStriu,um • Providing the 

Mgnuicant afferent inputs to this structure 


I 

I temporal lobe and 
' thalamus 


Caudale nucleus 


Thalamus- 


[VfjlTE_MATTER OF CERFRRinuf 


Association (Arcuate) fibres: 

Superior and inferior longitudinal fasciculus, cingulum, 
uncinate fasciculus. fMn: SICU] 

Projection fibres. Corticospinal tract, corticopontine tract 
and other tracts (Pyramidal tract). 

Commissural fibers: Corpus callosum 


□ Thalamocortical fibres 

I 1 Corticopontine fibres 

■ Corticonuclear and 
corticospinal fibres 


Ante ^thau^ 
I Nation ^' c 


I occipito to pontine 
fibres (PTO) 


f ntori ^p^T 

su P e riortha| a 
radiation c 


SUP ' 

Fibres frnr», . rad,a «io n 


ton*. 

nucleus alar w 


I Auditory radiation 



Anterior limb 


Genu 


- Uniform nucleus 

Sublentiform 
Posterior limb 


Retrolentiform 


Fig-.' Parts of internal capsule 


THALAMUS 


nuclei send axon to dilTcrent part of cortex 

except reticular nuclei. 

Dorsal group of thalamic nucleus (pulvinar nu., 
intralaminar nu. rostral / anterior nucleus) project to 
neocortex. 

VI’L group of thalamic nuclei carry' pam & temperature 
sensation. 


A P T FP IF<; OF BRAIN & E FFECTS OF LESION 

fggg^^j 



penetrating 

br. 

(Heubner's) 


Ant. limb 
of 1 C, head 
of caudate 
nucleus 


Ataxia, apraxia, 
tremors of opp. limbs. 


ACA, 

cortical br. 


Medial 
&superior 
surface of 
fronto-parietal 
cortex 


Cont/L LL Paralysis, 
Rectal/urinary incontinence. 
Gait disturbances 


PCA 


1 ° visual area 


C/l Homonymous 
hemianopia 


Vertebro¬ 
basilar a. 


Cerebral 

peduncle 

Medial 

temporal lobe 

Thalamus 

Midbrain 


Peduncular hemiplegia 


Amnesia 


Thalamic syndrome 


Weber's 

Claude's (crossed cerebral 
lesions) 


Pons 


Millard- Gubler 


Medulla 


Palatal paralysis, Schmidt's 
syndrome 


ASA br. of 
vertebral a. 


Medial region 
of medulla 


Pyramid 



Site of lesion Result 


Medial medullary syndrome 


PICA br. of 
vertebral a. 


Postero-latera! 
region of 
medulla 


Lateral medullary syndrome 
(Wallenberg or PICA 
syndrome) 



IVIfflW 


MCA, 

Cortical br. 


- Hypoglossal 
nu. 


- Medial 
leminiscus 


c/L loss of conscious 
proprioception, touch, 
vibration 


Lat. surface 
of cerebral 
hemisphere 


Sensory motor cortex 
(C/L hemiplegia 
+hemianaesthesia). 

Motor & sensory speech 
centre 

(Broca's,Wernicke's), 

Optic radiation (homonymous 
hemianopia) 


MCA, 

penetrating 

br. 


Putamen, Dense sensory motor 

globus pallidus, hemiplegic syndrome 
Genu, post 
radiation of 1C 
Spinal cord 


Pain Insensitive Structures 


A - Arachnoid 
B - Brain parenchyma 
C - Choroid plexus 
D - Dura (over convexities of skull) 
E - Ependyma. 

P - Piamater 


SPINE AND SPINAL CORD 


1.14 _ 

• Subdural space ends at the level of -S 2 

• Dura mater & subarachnoid space ends at level of - Lower 
border of S, 

• Spinal cord ends at level of 

° Lower border of Lj or L,-L, in adult 
° Lower border of L } or L 3 -L 4 in children 


S, (upto 3month of intrauterine fetal life). 


Site of puncture in lumbar puncture —> Below L 2 (preferably 
L 3 -L 4 in adults & L 4 -L 5 in children). 


Lateral horn of spinal cord extends from - T ( -L r 


c/L hemiplegia (UMN) 
ipsi/L tongue paralysis (LMN) 


Piamater extends up to - Tip of coccyx 
Largest vertebral body found in - lumbar region. 

There are 10 lamina in spinal cord section. Substantia 
gelalinosa corresponds to lamina 11 of spinal cord. 

There are 31 pair of spinal nerves. SC. 12 T, 5 L, 5 S and 
1 pair of coccygeal nerves. 
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ANATOMY 


• Spinal nerves are higher tJiari corresponding vertebrae. Add 
2 to the number of vertebra with respect to the vertebrae 
C2 - TJO to find the corresponding spinal segment (E.g. C2 
vertebra corresponds to C4 spinal segment). The vertebra 
Til and TI2 correspond to all 5 lumbar spinal segment 
& LI vertebra corresponds to all 5 sacral & coccygeal 
segments. 


POINTS TO FOCUS 


4- Fil um terminate & ligamentum denticulatum — Wa 

derived from pi a mater. are 


4- Cisterns (eg. cisterna magna/cisterna pontis) arpHiir,* ,• 

of subarachnoid space station 


M/s of Facial expression 

• All m/s of facial expressions are supplied b 

• Oral fissure is made by orbicularis oris m/s^ 

1.16 

. ■.. ___ 

PALATINE/ FAUCIAL TONSIL 

• Develops from ventral part of 2nd pharyngeal 

• N/s: Supplied by lesser palatine br of 


ORAL CAVITY 



4- Critical vascular zone of spinal cord is T - T 
+ Arter y of Adam Kweicz extends between T-T 
4- Central canal is central in the lumbar region 

* Disc are NOT found b/w-C,- C, and sacrum-coccyx 
+ Lateral flexion is least permissible at thoracic spine. 

— ■ Least pe rmissible movement at lum bar snine is-rotation 


Spina! Cord level for Deep tendon Reflexes 


03 -POINTS TO FOCUS 


** Supinator jerk is mediated by CS C6. 

-> Inverse supinator is mediated by C5 C6 lesion. 


1.15 


FACE 


1 Skin of the face is s/by trigeminal nerve except the skin 
over fhe parotid gland, which is s/by great auricular nerve 
(C2). 

Blood supply: Facial artery a br. ofECA. 


% 


N/s: Supplied by lesser palatine br. of mav n 
IXth CN " ar > 

• L/D: Jugulo-diagastric nodes 

• B/s: Tonsillar br. of facial artery is the nia 
Other arteries are ascending palatine a., greater '"i 

of maxillary a., ascending pharyngeal br. of gr? atl ' nc l> 
br. of lingual a. A 

• Lining by non-keratinised straitified squamous 


% 


- IViLJ5 »Cnijh i. 

• V/d: Paratonsillar vein (also k/as Dennis Brown C N 

n v ein) 


^ Keflex/Jerk 

Spinal level 

Nerve involved 

I Biceps jerk 

j C5C6 

I Musculocutaneous 

1 Brachioradialis 

C5C6 

| Radial 

1 Supinator 

1 C5C6 

Radial 

1 Triceps i 

C7C8 | 

Radial 

j Patellar/ Knee Jerk j 

L3L4 I 

Femoral 

1 Ankle j 

S1S2 j 

Tibial 


Waldayer's Ring 

• Ring of lymphatic aggregates in the nasop| lary 

oropharynx. 4 

• Composed of MALT tissues. 

• Formed by 

° b/L faucial/palatine tonsils 
° b/L tubal tonsils 
° Nasopharyngeal tonsil (adenoids) 

° Lingual tonsils 

► Provides local defense & produce T & B lymphocytes 


TEETH 


□ 


Cusps of Carabelli is found in 1st molar. 

Inferior alveolar nerve is also called Dental nerve. 

I’POINTS TO FOCUS 

4- Cusps of Carabelli are found in 1st molar 


Afferent cells which are the basket cells (located in molecular 
layer). Stellate cells (located in superficial layer) and Golgi cells 
(in granular layer) are example of inhibitory interneurons. 

+ Bipolar cells are present in the cerebral (NOT cerebellar) 
cortex and retina. 

4- In grey matter of CNS dendritic tree grows maxT In thi 
postnatal life. 


: ul Lymp lwlic ‘ ,rai , n S C: 

L _» submental LN 

2- A " 1 LN (LN ° f ‘° nBUC) 
3 post \ix' u 
. Lymphatic drainage: 



Nerve supply: 



Motor 

• Tongue has 2 types of m/s: _. 

o Intrinsic: Longitudinahtransvcrsc. . . us 

. Herringbone pattern is seen in intrinsic tn/s rrt longue. 
. Elmer's elands are +nl in posl W3rd ol longue. 


Dorsal surface 
of longue 


St/og'ossus 


Ptuir/nqmtB'j'ine B^ch 
PuUIoqIosvjs 


Pal.i'me U>rv! 


Sensory 

• Chorda tympani is the nerve of taste (except circumvallate 
papillae) and lingual nerve carry general sensa" from 
anterior 2/3rd of tongue. 

• Glossopharyngeal nerve is the nerve for both general 
sensation and taste from posterior l/3rd of tongue including 
circumvallate papillae. 

• Internal laryngeal branch of vagus nerve carry both general 
sensation and taste from posterior most portion or vallecula 



I r —- Fvjn^'lcxro 


Geraodossus 


r ’ \ 

\ * 

r ! .g.: Tongue Muscles & Taste buds 
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THYROID GLAND 



Taste Buds Papillae 

• Taste sensation is tested from which part of tongue: 

1. Bitter —> Back of longue 

2. Sour —> Sides (edges) of longue 

3. Sweet -> tip of tongue 

4. Salt —> Dorsum of tongue 
• Folit ire papillae 

Located along the lateral margin of tongue. 


• Fungiform papillae 

Located throughout the dorsum of tongue. 

• Circumvallate papillae 

At junction of dorsum and base of tongue. 

• Vallate papillae 

Large in size. 8-12 in number. 

Taste buds are also located in the palate, epiglottis, larynx 
and esophagus. Sour & bitter tastes are also tasted in palate. 


PALATE 


1.17 

• Plane of Cleavage in thyroidectomy 




• Plane of 
cleavage 

• Capsule which 
is left behind 

• Ligation of 
artery 


In 

Thyroidectomy 


B/w false & true 
capsule 

False 


Superior TA is 
ligated near 


TneathTue^; 


Both 


[Mnemonic to remember RIA SEN 

o RIA = to save Recurrent laryngeal nerve 
thyroid artery is ligated Away. 

» SEN = Superior thyroid a. is ligated to save 
lary ngeal nerve Near the gland.] 


,nf crio r 

Ex,e nia| 


• Palate has 2 parts: 

° Anterior 4/5th bony part: hard palate 
° Posterior I/5th non-bony part: soft palate 

• Development: 

° Hard palate develops from maxillary & palatine bones 
° Posterior I/5th non-bony part: soft palate 

• Uvula hangs in midline from posterior border of soft palate. 

• M/s of palate: 

° Tensorpalati 

° Levator palati, palatoglossus, palalopharyngeus, uvula. 

• Nerve/s of palate: All m/s of palate are s/by pharyngeal 
plexus (cranial part of accessory' nerve) except TVP which 
is s/by medial pterygoid nerve (a br of mandibular nerve). 

• Develops from endoderm of 3 rJ pharyngeal pouch 

• Histologically three are 2 parts. Cortex and medulla 
Cortex: Produces lymphocytes (95% T-cells). Cerminal 
centres appear in autoimmune d/s (normally absent) 
Medulla: Contain Hassals corpuscles, epithelial cells 
which secrete lymphopoietin (competence inducing factor) 
& form blood thymus barrier. 

• Weight: 10-15 gm at birth, Tes to 30-40 gm at puberty and 
regresses after that. 

• Involution of thymus is 

Enhanced by -y hypertrophy of adrenal cortex, injection of 
cortisone / testosterone 
Delayed by —> castration/adrenalectomy 


1 All m/s of 

S/by 

Exception (S/by) 

Tongue 

1 12 

1 Palatoglossus by cranial root of J 
| accessory nerve via pharyngeal I 

1 plexus (1 

Soft Palate 

1 Pharyngeal 

I plexus 

1 TVP by nv to medial pterygoid, a | 

| br. of main trunk of mandibufar I 
| nerve l 

Pharynx I 

Pharyngeal 

plexus 

Sty/opharyngeus by 9 J 

Larynx 

R LN 

Cricothyroid by Sup LN 1 

Face 11 

7 1 

L PS by 3rd / 


[3 'P* (Palate, pharynx and palatoglossus) are supplied by crania! 
accessory nerve]. 


• Arterial supply of the gland is: 

1. Superior TA. (branch ofECA) 

2. Inferior TA. (branch of thyrocervical trunk) 

3. Thyroidea ima (branch of brachiocephalic) 

4. Lowest T.A. (Trunk/arch of aorta) 

• Parathyroid gland is s/by inferior thyroid artery. 

* Venous drainage of the gland is: 

1. SuperiorTV Common facial v. 

2. Middle TV. -> IJV 

3. Inferior TV —>■ Lt. brachiocephalic v. 

4. 4th T.V. of Kocher’s -» IJV 


1.18 


THYMUS 


B/S - branches from inferior thoracic and inferior thyroid 
. Vasomotor nerves derived from stellate ganglion. 

* capsule is S/by phrenic nerve 

. L/D - It does not receive any lymph vessels, but g.ves off 
efferent vessels. 

— • i 

ore present 

in spleen 

y Kupffer cells ore present in liver 
y articular, plasma & memory cells are *nt in LN. 


■ rj*POlNTS TO FOCUS -- 

y Stare cells, stellate cells and molpighian bodies 


esophagus 


• Length: 25 cm or 40 cm from the incisor teeth. 

• Extends from lower border of cricoid cartilage C 6 to T,,. 

• Pierces the diaphragm @ T 10 . 

• 4 constrictions: (CALD) 

|) Cricopharyngeal region @ C6.15 cm from incisor 

2) Aortic @ T4, 22.5cm (25 cm in some books) 

3) Left bronchus @ T6, 27.5 cm 

4) Diaphragm @ T10, 40 cm 

• His to: Serosa is absent. Muscularis externa is the toughest 
layer. (In small bowel submucosa is strongest). Only 
auerbach's plexus is there. Upper l/3rd contains striated 
m/s, while lower l/3rd contains only smooth m/s. The 
middle l/3rd contains both these m/'s. 

• Epithelium is stratified sq non-keratinised. Distal 1 -2 cm 
is junctional columnar. 

• Angle of His is an acute angle b/w the abdominal esophagus 
and the fundus of the stomach at the esophago-gastric 
junction. 

• B/s of esophagus :- 

1. Cervical part - Inferior thyroid artery’ 

2. Thoracic part - Bronchial artery', a br of descen aorta 

3. Abdominal part - Lt gastric & inferior phrenic artery. 

• L/d of esophagus:- 

1. Cervical part -» Deep cervical, paratracheal LN 

2. Thoracic part -> Post mediastinal LN 

3. Abdominal part -y Lt gastric LN 


lungs/thorax 


1.20 _ 

• Lung differentiation occurs in pseudoglandular stage. 

• Structures arching over hilum o! 

f 

Rl lung L,1 " n S 

1 ' 

Arch of aorta 

Azygos vein 


ANATOMY 


Bronchopulmonary Segments (BPS) 

• Part of lung tissue aerated by a tertiary bronchi is k/as BPS. 

• BPS is an anatomical, functional and surgical unit of lung. 

• Both lungs have 10 BPS (sometimes 8 -9 on the Lt. side). 

• R t middle lobe have 2 BPS - Medial & lateral. 

• BPS does NOT have its own vein. Pulmonary vein is 
intersegmental & it drains BPS. 

• BPS most commonly involved in 


BPS 

Lobe 

Involved in ^ 

1. Apical (superior) 
segment 

RLL 

Aspiration in supine/ 
comatose, aspiration 
pneumonia, atelectasis 

2. Anterior 

RUL 

Lesions tend to be 

segment 


cancerous 

3. Apex 

RUL 

Pancoast tumour 

4. Posterior 

RUL 

TB, Septic pneumonitis, 

segment 


aspiration abscess 

5. Posterior 

LLL 

Bronchopulmonary 

segment 


seqestra n 

6 . Basal segment 

RtLL 

Aspiration in erect 

6 . Basal segments 

LL (Lt >Rt) 

Asbestosis, Bronchiectasis 


• Apical (superior) segment of lower lobe is related to 
posterior parts of 4-8 ribs and c/b examined in the "triangle 
of auscultation". 

• Medial basal ( cardiac) segment is inaccessible for physical 
examination through chest wall. 

• Lingular segment is present on left side in Left Upper Lobe 
(= LingULa ). 

• Mendelson syndrome is the aspiration pneumonitis. Risk 
tes with residual gastric volume of >25ml & with pH < 
2.5. Aspiration is common in Apical (superior) segment of 
Rt lower lobe (RLL). In the supine position the superior 
segmental bronchus is most dependent part oflung. 
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Level of ribs 


A 

JATOMV 


Intralobes are some extra lobe type b/n lower lobe and 
diaphragm. 

Lung abscess —» M/c site is lower part of RUL or upper 
part of the RLL 

Bronchiectasis —» Left lower lobes (or BL lower lobes) 
TB. silicosis involve upper lobes of lungs 


T 1 POINTS TO FOCUS ] 

•f Right principal bronchus is wider, shorter and more vertical, so 
prone to FB lodgement. 

4- For pneumonectomy the approach is usually a posterolateral 
thoracotomy through the bed of 6th rib. 

4- M/c site of bronchogenic cyst is in relation to carina. 

• Fissures: 

The oblique fissure divide the lung on both sides into 
upper and lower lobes. The fissure extends on the left from 
the tip of the spinous process of the T2-T3 vertebra to the 
level of 6th costochondral junction anteriorly. 

The horizontal fissure of the lung is a recess in the 
parenchyma of the right superior lobe. Right middle lobe 
lies below the fissure 


Lung Vessels 

• Bronchial arteries 

Supply the non-respiratory (conducting) part i.e. up to 
terminal/ respiratory bronchioles. They may contribute to 
venous admixture b/w systemic and pulmonary circulation 
and have nutritive function. 

• Pulmonary arteries 


Lung 

(Inf. margin) 


Mid clavicular line 

6 

Mid axillary line 

8 

Post axillary line 

10 


Pari eta| n , 

Ontbo^S 


POINTS TO FOCUS 



* During quite respiration, the inferior margirT^ ^ 
rib 6 in the middavicularline, rib 8 in midaxill ary p" 9 * 
courses to vertebral level T10. ar ><) 

Costodiaphragmatic pleural recess are most d 
of pleural cavity where fluid can easily accumulat^^ ** 
It is also the largest of pleural recesses. 


RIBS & INTERCOSTAL SPACES 

• Shortest, broadest & most curved : 

• Typical ribs 

• True ribs/vertebrostemal ribs 

(fart i/age connected to sternum) 

• Atypical IC (intercostal) nv ; 

• Typical 1C nv (Supply only ICS) : 

• Costal margin formed by ; 

• Typical vertebrae 

• False ribs/vertebrochondral : 

• Floating ribs (vertebral ribs) 

The thoracic vertebrae are characterized 
costal facets. 


1st rib 
3-9 


1- 7 

+ lowers 
3-6 

7- 10 

2 - 8 

8 - 12 

11 . 12 

by th e presence 0 f 


Pulmonary arteries are involved in gas exchange. They 
supply respiratory part (alveoli). 


TRACHEA 


Pulmonary Hypoplasia 

• Most commonly a/w Bochdalek 's congenital diaphragmatic 
hemia. May be a/w oligohydramnios and eventration of 
diaphragm. 

Parietal Pleura/Costodiaphragmatic Receses 

• Costodiaphragmatic recesses are the largest and clinically 
most important. 

• Lower margin of lung is 2 ribs higher than the level of 
parietal pleura. Inferior border of parietal pleura (or costo¬ 
diaphragmatic line of pleural reflection) ends at 


• Extend from lower border of cricoid cartilage (opposite 

vertebra). '■* 

• Length 11 cm. 

• It bifurcates at lower border of T4 (carinal level) which 
may be lower up to T6 in standing 

• First 16 generations are conducting zone i.e, trachea, 
bronchi, bronchiole, and terminal bronchioles 

• Last 7 generations i.e. respiratory bronchiole, alveolar 
duct, alveoli and alveolar sac are respiratory vessels 

• B/s is by inferior thjToid artery 

• Thyroid swelling are the m/c cause of compression of 
trachea. 



DIAPHRAGM 


Diaphragmatic openings. 



Openings 


Content 


part of 
diaphragm 


IVC 

(Venacaval 

opening) 

Rt. phrenic n 


(in central 
tendon) 


Oesophagus 

(Oesophageal 

hiatus) 

Vagus nerves* 
(Rt. & Lt.) 

Lt. Gastric 
artery 

(in muscular 
part) 


Aorta 

(Aortic hiatus) 

Thoracic duct- 
lies Rt. to aorta 

Azygos vein 

(in osseoapo- 

neurotic 

opening) 


ber: VAGUS with PHAGUS 

_ _ fmm above downwards- 





Trachea 
Rt vagus n. 
Esophagus 


Manubrium sternl 
Thymus 

Right phrenic n. 
Right brachiocephalic 
vein 


Brachiocephalic trunk 


Left brachiocephalic vein 
Left phrenic n. 

Left common carotid a. 
Left vagus n. 

Left subclavian a. 

Left RLN 

(Recurrent laryngeal n.) 
Thoracic duct 


Fig.: Cross section through superior mediastinum 


• Diaphragm is mesodermal in origin. It develops from 
fusion of Septum transversum (central tendon). Dorsal 
esophageal mesentry. Pleuroperitoneal membranes and 
Body walls (cervical myotonies). [Mn: Body of DPS] 

• M/s of diaphragm develops from 3.4,5 cervical myotonies 
and hence its motor innervation is from phrenic nerve, 
which arises from ventral rami of C 3 C 4 C 5 . Phrenic nnerve 
is sensory to central part (central tendon). Sensory supply 
of the lateral part of diaphragm (muscles) is by intercostal 
nerves. 

• Hiccup is d/to involuntary spasmodic contraction 
of diaphragm. Seen in gastric irritation (mainly), 
diaphragmatic irritation, hysteria, uremia. 

• Eventration of diaphragm is a congenital condition in 
which left or the right leaf of the diaphragm has ascended 
abnormally high into the chest. 

• Diaphragmatic hernia: SEE SURGERY SECTION 


POINTSTO FOCUS 



Th, left phrenic nerve posies through moscobr portion of 
dlophrognt non.nroochveno envoi opening. 

Congenltol diophrogmoK hern.o m o fetor c/t, 

ZZTpZ*”>t'« - -—*■— *■ - 

standing & lowest in - sitting position. 

lentrLn o, diophrogm: Con,ended 



1.22 


HEART 


Development 

• First organ to start functioning in human embryo. 

• Truncus arteriosus gives rise to -> ascending aorta, 
pulmonary- trunk. Spiral septum is in between. 

• Interventricular septum (1VS): 

1. The muscular part develops from the floor of 
bulboventricular cavity. 

2. Membranous part develops from bulbar ridge, and 
endocardial cushion proliferation. 

• Tetralogy of Fallot (TOF ) is believed to be due to unequal 
division of the truncus arteriosus and conus cordis by the 
aorticopulmonary septum. 

• Fossa ovalis is the remnant of septum primum. lt is a saucer 
shaped depression in lower part of interatrial septum. 

• Foramen ovale is the opening b/w upper & lower limbs of 
septum secondum. Failure of fusion of 2 septa (primum & 
secondum) gives persistent foramen ovale. 

• The septomarginal trabeculae (moderator bandsl are seen 
in Rt ventricular apex. 


Structures forming 


Anterior surface of heart 

• RV mainly 

(sternocostal surface) 

• Partly by IV and left auricle 

Right heart border 

• SVC 


• RA 


• IVC 

Left heart border 

1 • LV mainly. Left artial 


appendages 


- Aortic knuckle 


1 «■ Pulmonary artery 
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Inferior surface 
(Diaphragmatic surface) 

| • LV (2/3rd) + RV (l/3rd) 

Inferior border 

• Mainly RV + some part of LV 

Base 

(posterior surface) 

• LA recieving 4 pulm.veins, 
some part of RA 

Apex 

• LV 


POINTS TO FOCUS 


^ LA forms post-surface (base) of heart and lies behind RA. 
Posterior surface of LA forms anterior wall of oblique sinus of 
pericardium which separates LA from esophagus posteriorly. 
LA does not extend to the diaphragmatic surface. 
Membranous part of atrioventricular part of IVS lies b/w RA 
and LV. 

Growth factors involved in cardiac differentiation— BMP 2 & 
4, Activin A, Wnt3a , b FGF. 

• Lymphatics drain into tracheobronchial + mediastinal LN. 

• N/s of heart: Derived from the vagus (cardio-inhibitor) 
and the cervical and upper 5 thoracic (T1-T5) sympathetic 
ganglia (cardioaccelerator) by way of superficial and 
deep cardiac plexuses. The pain of pericardial friction 
rub originates in the parietal pericardium only, and is 
transmitted by the thoracic splanchnic nerve & phrenic 
nerve. 

• Rough portion of RA interior form a series of horizontal 
ridges like the teeth of a comb (pectinate muscles). 

• Papillary muscles: There are five papillary muscles in the 
heart; 3 in the right ventricle and 2 in the left. The septal 
papillary muscles are found in right ventricle. 

• Orifice of Coronary sinus is guarded by Thebesian valve 
w'hile 1VC orifice is guarded by rudimentary eustachian 
valve [Mn: CT i.e.J (SVC orifice has no valve). 

• The fonts aorticus is the bulge in the right atrial wall 
above the atrioventricular membranous septum, produced 
becoz medial portion of the free wall lies against the right 
aortic sinus (aortic bulge). 

• The coronary sulcus is a horizontal groove b/w atrium and 
ventricles named so because it lodges the coronary vessels 
including coronary sinus. 

Atrioventricular groove (sulcus) lodges RCA. 

The anterior interventricular groove (or sulcus) lodges 
the anterior interventricular artery (= LAD), a br. of LCA 
& the great cardiac vein. 

The deep cardiac plexus is located in front of the 
bifurcation of trachea. 


Structures contained in/Related to 


• Atria 

triangle 

• Ventricles Moderator bands 

(septomarginal 

trabeculae) 


Torus aorticus, Koch's McCallum's p " 
(Posterior Wa^ 



The Koch's triangle is an important landmark 
node in the RA. It is bounded by- Valve of cor ^° r Al 

(posteriorly), tendon of Todaro (superiorly) & s \ 
margin of the septal cusp of tricuspid valve (ant er 


Conducting System of Heart 

• Conduction system is made up of specialized 
nodal cardiac muscle. It includes SA 


toodifi 


bundle of His & its branches (RBB & LBB) and r n °^ 


fibres. 


node, Ay 
p Urk, 


"ijt 


SAN (Sinoatrial 
node) 


Backmann's bu„ 


Anterior 
intemodal traett 
(Bachmann's 
bundle) 


Middle - 
intemodal tract 

(Wenkhanbech 
bundle) 

Posterior 
intemodal tract 
(Tract of There I) 


branch) 





AVN 

(Atrioventricular 

node) 


RBB (Right 

bundle 

branch) 


Conduction 

paths 


Fig.: Cunducting system of heart 
• Blood supply: 

RCA -» SA node (in 65% cases), AV node, bundle of Hu 
& some part of LBB. 

LCA -» SA node (in 35% cases), bundle of His & mostof 
RBB & LBB and Purkinje fibres. 

SA node 

• Located at the junction of SVC with RA subepicardiallj 
& superolaterally. 

• SA node is normal 'cardiac pacemaker'. Its rale of 
discharge determines the rate at which heart beats. 

» SAN is supplied by RCA in 60-65% of cases and by LCx 
br. of LCA in 35- 40% of cases. 




Rt pulmonary a 


Anterior aortic sinus 
Rt Conus a 


Anterior ventricular — f~' 
branches 


Post ventricular br. 

Rt./Acute Marginal a 

Post interventricular/ 
(descending i tv) br. 


Descending aorta 


Posterior aortic 
Sinus 


(Circumflex a.) 


LT./Obtuse 
marginal a. 


Diagonal 

a. 


CVDA 


YFfuoUS DRAINAGE OF HEART 


Coronary 

sinus 

Anterior cardiac veins 
or anterior vein of RV 
(Drain sternocostal surface 
of RV into RA) 

Venae cordis minimae 
(Thebesian veins) 
Drain andocardium+deep 
myocardium 



Oblique vein of LA (vein of marshall) 

Vein of LV 

Great cardiac vein 

(Anterior interventricular vein) 

Posterior vein of LV 


> - ,1 - V— Middle cardiac vein 


(Posterior interventricular vein) 
Rt. Marginal vein 


Small cardiac vein 


CVDA 
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Located in the ri»ht nrwr. • 

node in ^ RA. It i s bound" H , T P ° rtant ' 3ndmark **» AV 
(posteriorly,. ^ VUw of co r „ Mr y s J 

Of the septal cusp of tr ‘ P ?° rly) * ,he at,acl ‘ed 
IS su rplied by RCA in 90>Tof caT'^ (anteri ° rl »' 


M/c arteries involved in Ml's 


% of cases 

-POI NTS TornW.^ J -- 

-> W bundle hosff,/°‘ trai ’ l ‘ il r- 

* Conduc tion vet /!. / & !e A f/os flse and IBB. 


f cases. 


system. 


B/s of Heart 

Coro nary arteries 


3.Lodged in 


4. Supplies 


POINTS TO FOCUS 


■*- Anterior 2/3rd of interventricular septum is supplied by 

ascending branch of LAD artery. While posterior part ofIVS is 
supplied by RCA. 

^ LAD is a branch of LCA & is mostly affected by atherosclerosis. 
Also k/as anterior interventricular artery (widow's artery). 
Kugel s artery, diagonal artery and obtuse marginal artery are 
branches of LCA. 


I 



1- Extensive ant. wall Ml 

2. Ant. wall Ml 

3. Septal Ml 

4. Posterior wall Ml 

5. Inferior wall Ml 


MainLtC0r °naryT^7 

LAO 


LAD septal branch 
Lex or post, descending a 
RCA (Posterior intervene 

DOSterinrHac-- ^ n * r *c 


6. Anteroseptal Ml 

7. Lateral wall Ml 


posterior descendi ng e b n ’ ricu| sr ( 

RCA anch ) 


Smaller 

Larger branch ? 

Ant. aortic sinus 

Left post, aortic j 

sinus 

Rt atrio-ventricular 
(AV) groove 

Posterior IV groove 1 

• RA 

• LA j' 

• Small part of 

LV near post IV 1 
groove J 

• Greater part 1 

1 of LV (I 

• Posterior part of 

IV septum 

• Ant. part of IV I 

groove J 

1 • Conducting 
| system of heart 1 

1 except a part of 

1 LBB 1 

• RBB 1 

• Part of LBB I 

• SAN in 35% 1 

cases J 


Tributaries of Coronary Sinus 

• Drain into post wall of Rt. atrium 
° Great, middle & small cardiac v 

° Post - vein of LV ( left Posterior ventricular 
° Oblique vein of LA (Marshall) 

° Rt. marginal vein 


v ein) 


Veins directly draining into RA 

• Anterior cardiac vein 

• Venae cordis minimi (Thebesian / smallest cardiac 


AORTA 


• Arch of aorta starts at T4 level, reaches T3 and end 
Corresponds to costal cartilages 2nd and 3rd. 5 

• Aortic arch develops from - aortic sac, its left horn i 
artery, left dorsal aorta. 

• Aortic arch is located in superior mediastinum. 

• Branches of aortic arch: 

° Rt.brachiocephalic (further divides in Rt CCA p 
° Lt. common carotid a. 

° Lt subclavian a. 

Tracheal tug (downward displacement of aorta 
clinical sign of aneurysm of aorta. 


( 7.23 

Erb's Paralysis 


UPPER LIMB 



Posterior descending artery and marginal artery are branches 


of RCA. 



AMS 



• Injury' to Erb’s point (C5 + C6) i.e. upper trunk of brachial 
plexus leads to Erb’s paralysis. D/to undue separation of 


Lateral pectoral n .* 
Musculocutaneous n. • 
Lateral root of Median n.. 


Subscapularis- 
Teres major - 


Lattisimus dorsi 
Extensors of 
forearm, wrist & hand 
Deltoid ant. division 



Supraspinatus 
Infraspinatus. 


Upper subscapular n.- 
Lower subscapular n.. 
— Thoracodorsal n. * 



PC 


Radial n.- 
- Axillary n.. 


—r 

Teres minor—post divis —' 

& upper LCN of arm. 

Medial root of Median n.» 
Medial pectoral n.- 
Medial cutaneous n. of arm- 
Medial cutaneous n. of forearm • 
Ulnar n. • 


N. to subclavlus 

Serratus ant-— Long thoracic n. of Bell* 


Klumpke's paralysis 


BRACHIAL PLEXUS 


Supplied M/s 


Br. of cords 


Cords 


Divisions 


Trunks 



Fig.: Brachial plexus 


head from shoulder (birth injury, fall, anaesthesia, blow to 
shoulder). 

• Nerves affected: Musculocutaneous, axillary, nerve to 
subclavius, suprascapular. 

• M/s involved -biceps, brachialis, brachioradialis, deltoid 
mainly &part/v-supraspinatus, infraspinatus, supinator 

• Deformity - Policeman’s tip hand / Porter s tip hand (Arm 
is adducted and medially rotated). Abduction & internal 
rotation of arm is lost. Sensory changes are seen if C6 is 
involved —> Anaesthesia over outer shoulder. 

Klumpke's Paralysis 

• Lower trunk of brachial plexus involved (T, + C g ) 

• Cause: Undue abduction (hyper-abduction) of the arms. 

• Deformity : Claw hand. 

• Effect: Homer's syndrome. Vasomotor, trophic changes, 
cutaneous anaesthesia of the ulnar border of ami & 
forearm. 

Palmar Arches 

• Superficial palmar arch is an anastomosis fed mainly by 
the ulnar artery. l/3rd of the arch is formed by the ulnar 
artery, 1/3rd by the superficial palmar branch of the radial 
artery & 1/3rd by the arteria radialis indicis or the median 
artery. It lies at the level of distal border of extended thumb. 

• Deep palmar arch is mainly formed by the terminal part 
of radial artery. 


Anatomical Snuff Box 

• Lies b/n following boundries 
EPL (Medial/posterior wall) 

EPB+AbPL (Lateral/anterior wall) on radial side 

• Scaphoid bone c/b palpated in box. Scaphoid ft causes 
tenderness in snuffbox. 

• Pulsation of radial artery are palpated here. 

• Contents 

1. Radial artery 

2. Superficial/cutancous branches of radial nerve 

3. Cephalic vein (begins in snuffbox from radial side of 
dorsal venous network) 

• Floor is f/by 

1. Styloid process of radius (proximal) 

2. Base of 1st MC (distal) 

3. Scaphoid & trapezium (more deep) 



Fig.: Anatomical snuff box 


% 

i\ 
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Flexor Retinaculum 

• Structurespassing superficial to PR urc. . ... 

I. Ulnar ncnv * ar.cn lying just latent tomtom* 
beneath the pa/mar/volar carpal lament. Th s space 
between FR & palmar carpal ligament a w 
l ltutr tunnel or Guyon \ canal. 

2. Palmar cutaneous branch of median nerve. 

3. Palmar cutaneous branch of ulnar nerv e. 

4. Palmar/s longus tendon 

- Structures passing deep to FR ore: 

I. Carpel tunnel & its contents (Tendons of FDP, FDS, 

FPL and median nerve) 

2. FCR tendon. 


pn POINTS TO FOCUS 


■F Median nerve through —> Carpal tunnel 

•F Ulnar nerve through -* Cubital tunnel (behind the elbow). 

•F Ulnar nerve & artery pass through -» Guyon's canal 
(Pissohammate tunnel) at wrist. 

•F Posterior tibia! nerve passes through —> tarsal tunnel. 


1.24 


GIT&ABDOMEN 



Planes of Abdomen 

• Subcostal plane —> Passes through lower b 0 h 

costal cartilage & body of L3. Cr of, ( 

• Transpyloric plane ofAddison’s -> Passes thr 

9th ccostal cartilages anteriorly & body of L| ° U8tl|i fc. 
Lies midway b/vv suprasternal notch & pubic s 

• Transtubercular plane of Addison's p as?n p ^>s l4 
tubercles of iliac crests @ body of L5. 


Ses thi 


\ 



|TI POINTS TO FOCUS _ 

•F Intermammary tine (line b/w two nipples) corresp^ 
intercostal space. nds 

-F Midclavicular line corresponds to mammry area & 
point. 


H 


mid ^s 


•F Mid-inguinal point is the midpoint b/wASIS & pubic Syrri 


STOMACH 


Infections of palm & their spreads 

• Synovial sheath of FPL is k/as -» Radial bursa. 

• Synovial sheath of flexors of index.middle & ring fingers 
is k/as —> Common flexor synovial sheath. 

• Synovial sheath of FPS & FDP tend on is k/as -FUlnar 
bursa. 

• Tenosynovitis of thumb can infect -» radial bursa & that of 
little finger can infect the ulnar bursa 

• Infection of thumb & index finger spreads to —y thenar 
space. 

• Middle, ring & little finger spreads to —> mid palmar 
space. 

• Infection of ulnar bursa spreads to forearm space of 
Parona, which is in continuity with the palmar spaces 
behind the flexor retinaculum through carpal tunnel 
resulting in hourglass swelling. 

B1 POINTS TO FOCUS J 

■F In 50% cases radial & ulnar bursa communicates with each 
other. 

•F Whitlow or felon is the infection of pulp space of finger 


" e *l*Tr 


► Average capacity': 1000-1500 mL. Capacity in a 
is 30-50 mL (3% of body wt). 

Blood supply: Via coeliac trunk. 

Cardia is 40 cm from incisor teeth. 

True pyloric sphinctor is composed of thick circular 
layer. 

Incisura angularis is a notch & is most dependent p an 

lescer curvature. 



' Z ’i'X and nssunes ft. " 

v.nosnn. 'nfa.^ 

0 be contains. Se c ' 

lobe contains: Seg > - ’ syst em) is based on 

&u > and ^ 

J of liver I.e. hepat e „ men ts. 

^Caudate lobe, which is drained by 

both R«.&Lt. hepatic ve.m 

Segment 4 is quadrate l^ b ^ ^ 4 segmcnts based 

S Sg» b/w hepatic * portal vein branched 

rTTMTSTOFOC yS.^ 


* a »» ~ *’ 2 ‘ mdaU “ 

lophytMogKo , u lobe 
7ZtiZlfleboeoby oan o,bo,b r„b, on4 L, Jte 


Middle hepatic vein 


— Left hepatic vein 



Gall Bile 

bladder duct 


Portal vein 


—rr. - rsn Q 


""T' daV (Bile duct - hepauu artery - 
hepatis. DA d inlo 3 zones. 

Portal acinu. _ _ mo re suscef 


”, acinus ,s divided » <•»* d ”" a8 ° 

Zone 1 (Periportal) - mor 

o Zone 2 (Mid zone) more susC eptible to hypoxia 

o Zone 3 (Central »««■>- inscrt .ng nce dle in right 

Needle biopsy ofl.ver is done by 

8 th or 9 th intercostal space. 


porialvenoussystem 

. .1 _ . f'CX V/ M I 


• va.vc.ess system life^vTsplenic vein 

• portal vein is forme y_ portal hypertension 

. Normal portal pressures 10 mm Hg. 

it is 30-40 mm Mg cl/fare: 

. — nf norlocaval anastomosis A J 



Portal to systemic 
vessel Involved 



_ _ 

border of liver corresponds to transpyloric plane 


1. Lower end 
esophagus 


Left gastric - 
esophageal 


Esophageal 
varices —» 
hematemesis 


2. Umbilicus/ant. 
abdominal wall 

3. Post, abdominal wall 

4. Bare area of liver 

5. Intrahepatic 
7. Anal canal 


Paraumbilical 

Epigastric 


Caput 

medusae 


Sup rectal —> 
Middle, inf. rectal 
veins 


Internal 

hemorrhoids 


Fig.: Segments of liver 

vered by Glisson’s capsule 
Disse are perisinusoidal space in liver and 
Is of Ito (role in Vit. A synthesis) and Kupffer 
macrophages) 


Obstruction of SVC, 1VC, Portal vein 

• Portal venous obstruction: 

Flow is away from umbilicus. Centrally placed enlarge 
veins form cluster around umbilicus (caput medusae) 

• In SVC obstruction 

Blood fiovv is from above downwards because flow 
from intercostal vein (which normally drains into SVC) is 
diverted to 1VC through inf. epigastric v. 

• JVC obstruction: 

Paraumbilical dilatation. Flow of blood is irom 
below upward. Anastomotic channels opens (dilates/ 
exaggerated) b/w superior epigastric vein and circumflex 


iliac vein. 

In splenic vein thrombosis large gastric varices (dilated 
gastric veins) are seen but esophageal varices are 


uncommon. 


K 
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GALLBLADDER 


ANATOMY 


' Fundus lies behind the tip of 9th costal cartilage. 

Neck is continuous with cystic duct Cvstie Hit-t 
5-12 *■•>' V.IV. of l.cisrcr (permanent foldx ' C ° n “ ,nS 
Hartman s pouch is a small projection front right side of 


MESENTERY 


the neck. 


C1B mucosa is lined by simple columnar epithel 
brush border cells. p,lnu 


'um with 


an shaped fold of peritoneum that attach 
1 eum t0 posterior abdominal wall. CS thc J e ju n 
Root of mesentery crosses: ascending & t, ■ ^ 

duodenum (3rd /4th), abdominal aorta, ivr'"^Pa, 
psoas/gonadal vessels. ’ r 'ght 




• Murphy's sign is tenderness elicited at MumhV, 

acute cholecvstific .. ur phy s point m 


acute cholecystitis. (Remember that Murphy's triad ■ 
in acute appendicitis). - s tnad ls seen 


SPLEEN 


• Directed obliquely downward and to the righ t 

Epiploic Foramen (of Winslow) 

«»»>«» 


\ 


Cord of Billroth's are seen. 
[Details in surgery section] 


PANCREAS 

• Retroperitoneal organ. 

* '■rr f ^ o<,enum - ,ransv ' rs ' coi °"' *<• b °f*f or 

jejunum, SM vessels form amerior re , a , ions of pancreas 


It is an opening through which lesser sac 
with greater sac. 

Boundries: 

Ant.: Portal vein, hepatic artery, common hen ■ 
Post.: JVC, Rt adrenal gland & T1 2 vertebra ^ duc| 
Sup.: Caudate process of liver 

Inf.: 1st part ofduodenum, horizontal part of h 

ne Pati c 




ar kr, 


APPENDIX 


• Pancreatic ducts: 

There are two major pancreatic ducts—Wirsung & 
, m ^ nn s ^ct. They begin in tail but joins the bile duct 
In head of P ancr cas and forms ampulla of Vater, which 
opens on summit of major duodenal papilla (8-10 cm distal 
to pylorus). 

Accessory- pancreatic ducts are Santorini & Bernard’s 
ducts. They open into duodenum at minor duodenal papilla. 
Sphinctor of Oddi has 3 sphinctors. 

M/c anomaly of pancreas is pancreatic divisum. 

Ectopic pancreatic tissues are most commonly seen in - 
stomach. 


a Sgreg alftl 


lixis 


inferior vena cava 
Right kidney 




Left kidney 


• M/c position is retrocecal (75%). Next comm 0 • 
21%. Post-ileal (0.5%) is rarest while pre-ilea] is '\l Mvic 

• Appendicular artery is a branch of ileocolic a It 

appendicular a. is a br. of ileocecal a or inf a Ccesstr \ 
ileocolic a. mt ’ d,v uion< 

• Opening of appendix, into caecum is guarded bv • 

Gerlach'. ‘ V °S 

• Submucosa contains numerous lymphatic 
follicles k/as abdominal tonsils. 

• Closely related to right lateral paracolic gutter. Ap pen( j 
a content of retrocecal recess. 

• Referred pain is felt in the T |0 dermatome (periumbilical, 

• McBurney’s point is the site of max™ tenderness 

appendicitis. 111 

» Gridiron incision is an oblique incision pl^ 

at McBumey’s point. It is used for convention 

appendicectomy. Other incisions are:- 

1. Gridiron/Mc Arthur/Mcbumey's 

2. Lanz: Transverse skin crease incision (m/s splitting 
incision) in midclavicular line 2 cm below umbilicus 
Cosmetically better. 

3. Rutherford Morrison's: M/s 
Mcbumey's point. 


cutting incision 


Duodenum 
Uncinate procosl 

Superior mesenteric vein 


Superior mesenteric artery 


REMEMBER: Various trans-abdominal incisions in 

different surgeries 



The muscular juntion b/w the rectum and the anal canal k 
anorectal ring which can be felt as a tokened ndge on PR 
examination. 

Anal canal is divided into 3 parts: 



1. Kochcr's 

2 . Midline 

3. Me Burney 

4. Battle 

5. Lanz 

6 . Para median 

7. Transverse 

8 . Rutherford Morrison 

9. pfannenstiei (Used in LSCS) 


Upper 

part 

15 mm 
(Anorectal 
junction to 
Pectinate 
line) 

Straitified/ 

simple 

columnar 

type 

Contains 6-10 
columns of 
Morgagni, anal 
valves & sinuses 

Middle 

part 

15 mm 
(Pectinate 
line to white 
line of Hilton) 

Straitified/ 

squamous 

epithelium 

(Anoderm) 

Also k/as 
Transitional 
zone/Pecten, 
Mucosa is bluish 
colored d/to 




venous plexuses 

Lower 

part 

8 mm 
(True skin) 

True skin 

Contain 
hair, sebaceous 
& sweat glands 



rectum 

• Valves of Houston are 3 distinct transverse folds of rectum 
which are permanent. 

• Longitudinal rectal folds are transitional, obliterated by 
distension. 

• Peritoneum covers the upper 2/3rd of rectum from front &. 
upper 1/3rd from side. Posteriorly and whole lower l/3rd 
is devoid of peritoneum. 

-Upper valve front Lt. side 
(Convex toward Rp) 


Pectinate (Dentate) line is the midpoint of anal canal, 
formed by anal valves or circumferential musculature of 
canal, it is a true muco-cutaneous junction located 1-1.5 
cm above the anal verge.A6-12 mnt transitional zone exists 
above the dentate line over which squamous epithelium ol 
anodernt becomes cuboidal and then columnar epithelium. 
The anatomic anal canal starts at the dentate line. 


Middle project ■ 
from Rr. 


(Convex towards Lt) ( -Lower valve project from Lt. 

Most convolve (Convovc towards Lt) 



ANALCANAL 


• Anal canal is ~ 4 cm long, 
junction to the anal orifice. 


It extends from anorectal 


The caecum, appendix, ascending colon, and right 2/3rd 
of transverse colon (midgut derivatives) have sympathetic 
supply from coeliac and superior mesenteric ganglia, and 
parasympathetic supply from vagus. 



R AW 
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Pelvic splanchnic nerv es carry sympathetic fibres to rectum 
and parasympathetic fibres via nervi erigentis (S2-S4) to 
hindgut derivatives e.g. rectum, bladder and uterus. 


ANATOMY 


POINTS TO FOCUS 


•> Anorectal ring is formed by fusion of puborectalis, fibres of 

deep part of external sphincter and internal sphincter. 

4- Columns of Morgagni are 6-10 longitudinal folds of mucosa 
found in upper third (upper 15 mm) of anal canal. 

* Anal valves of Boll ore short transverse (semilunar) folds 
connecting lower ends of columns of Morgagni. 

* Anal sinuses are depressions above each anal valves. 

* Pectinate line is a transverse line, which divides b/w the 
endodermally derived and ectodermally derived anal canal. 
Thus n is also k/as watershed line. It runs all around the anal 
canal along the lower limit of the anal vaalves. 

+ ' ine ° f Hllt ° n denotes the lower limit of pecten. Also 

called anal verge or anal margin. 

* Externa ’ hemorrhoids are very painful because they are below 
pectinate tine and this region of ana / canal is supplied by 
inferior rectal nerve which is a branch of pudendal nv. 

* ExTernal anal sphinctor is voluntary and is contributed by 
puborectalis fibres of levator ani. S/by S4 (inferior rectal nerve). 
Puborect ahs m/s maintains the angle b/w the rectum and 
ana! canal (continenc e mechanism). 

' Pectinate line seperates: 


Structures palpable on PR examination 

Post surface of UB, Seminal vesicles, vas defarans, prostate 
and its fascia, perineal body, UGD, bulb of penis. 

UMBILICUS 

• Weeping umbilicus is a term used for developmental 
malformation of allantois & Vitello intestinal duct (V1D). 


ead s 


i 


N 


a. Persistent allantois/ urachus 
fistula at umbilicus. 

b. Persistent of VIU — faecal fistula 

Umbilical adenoma 31 

Is k/as Raspberry tumour but it i s not 
formed from unobliterated VID ,rUe 

Umbilical Granuloma \ 

Small flesh like pale nodule at the base 
persistent discharge in newborn. ^ ° f u,T >bi|j 

Sister Joseph's nodule 


Secondary carcinoma at umbilicus, s 
gastric adeno carcinoma. " CCn >n 


1 

Above 

Below 


I 1. Development 

Endodermal 

Ectodermal 

• 

I 2. Nerve/s 

1 Autonomic nerves, 

thru inf. hypogastric 
plexus 

Inf. rectal n. 

(somatic) 

S2, 3, 4 


n i/d 

Internal iliac LN 

Superficial inguinal 

LN 

• 

1 


(medial group) 


I 4. B/s 

Superior and middle 

rectal arteries 

Inferior rectal a. (a 
branch of internal 


| 5. V/d 1 


pudendal artery) 

■ 


jnv (portafj | 

IRV (systemic) 

■ 


INGUINAL REGION 

• Inguinal ligament: Extends from ASlS i 

• Inguinal canal: Situated just above medi °i 
ligament. 4 cm in length. Extends f rom D ,' alf 

• Midinguinal point: K ,0 

A point midway between ASlS and 
situated '/T below DIR. Femoral a. beein, 

• Deep inguinal ring (DIR); Satth 

° Oval opening of fascia transversalis sit. 

and lateral to the mid inguinal point. I, T* 
to inferior epigastric artery les 

° Transmits spermatic cord in males X, „ 
of uterus in females. ° Un 

Superficial (external) inguinal ring (SIR). 

° Trian S ular gap in EO-aponeurosis, lj es ' 
epigastric artery just above pubic tubercle 
° Transmits all contents of DIR + Ilioinguin-,, 
Fascia transversalis gives rise to internal 
fascia while external oblique aponeurosis o 
external spermatic fascia. 8 





External spermatic fascia 
Crernasler muscle 
Internal spermarfi: fascia 
Tunica vaginalis (parietal) 
Tunica vaginalis (viscera!) 


Fig.: Coverings of testes 


"T 

<• tor *!*nrfmictar tganen. -- 

- ?cn,oral br. of gbbi.ofemo.al & MWnp.W 

GenM b,. of Genitofemoral n. (L,). which 
j motor to cremaster muscle. 

--- \ 

ip inua iv/r JCUS ■■ " ** 

nasteric reflex is lost in testicular torsion, 
of pyramidalis muscle is-subcostal nv. 
naster m/s is s/by-Genital br of genitofemoral nerve. 


permatic cord transmits 

de ferens + testicular & cremasteric a. + pampiniform 
levus + genital branch of genito femoral nerve + remains 
f processus vaginalis (but does not transmit ilio-ingutnal 

ervel. 


• , drain the most superficial zone of 
Several stellate veins drain tn 

stse, 

— 1 

leaving native kidney in situ. 

, Venous draina « C ada l, left adrenal (suprarenal) 

LI renal vein recievcs t f ma lly drains into 

and left inferior ^ leins drain directly into 

1VC Right counterparts ol tl 
the 1VC not in the rightjenal vein. 

Phrenic v. 



Lt. inferior 
phrenic v. 


Rt. suprarenal v. 



— LI. suprarenal v. 

Transpylonc 
piane 


Rt. gonadal v 
(ovarian/testi 


Pampiniform plexus 

Fig.: Venous drainage of kidney 


ADRENAL GLANDS 

• Each gland is s/by superior, middle and inferior suprarenal 


Inguinal canal transmits 

• Spermatic cord in males [or round ligament of uterus in 
female] 

• Ilioinguinal nerve in both males and females. 
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KUB REGION 


"1 


KIDNEY 


arteries. Arterial supply is similar on both sides, 
o Superior SRA is a branch of inferior phrenic artery, 
o Middle SRA is a direct branch from aorta, 
o inferior SRA is a branch of renal artery. 

• V/D: Rt suprarenal vein drains directly into lVC while Lt 
suprarenal vein drains in left renal vein. 

(Similarly right gonadal (testicular/ovarian) vein drains 
into IVC and Lt gonadal vein drains into the left renal vein) 
• L/D: Drain into the lateral aortic nodes. 


URETER 


• Extent - T 12 to L 3 

• Right kidney is slightly lower because it is below liver. 
Left kidney is little longer and narrower 

• Each renal artery divides into 5 segmental arteries. 
Segmental arteries are end arteries. 

• M/c anomaly of renal vessels—Accessory (supemumery) 
renal arteries in 30%. 

• Lt. renal vein may double sometimes k/as persistance of 
renal collar. 


• N/s: - Sympathetic (T 10 -Lj) parasymp. (S,-S 4 ) 

• Length 25 cm.[Internal diameter 0.3 cm.] 

• Lies behind gonadal and colic vessels in upper part but 
lower down it passes in front of ext. iliac / bifurcation of 
common iliac a. 

• Lies anterior to genitofemoral nerve, psoas major 

• The narrowest part ot ureter is uretero-vesicle junction. 
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Abilorniinil /\/r/ of ureter . Anteriorly crossed hy firest 
structures 


| POINTS TO FOCUS 


On It. side 


On Rt. side 


4 Ureter is contained in inter-sigmoid recess 
•»- Inferior mesenteric vein lies in paroduedenal f 



Peritoneum 


Peritoneum 


* Arteries 
(It. colic, gonjdal) 

Sigmoid colon and 
mesocolon 


• Arteries 

(Rt. colic, ileocolic, gonadal) 

• Root of mesentry + terminal ileum 
♦ 3rd part duodenum 


4 Retrocaecal recess contain appendix. 
4 Spleen projects into greater sac. 


URINARY BLADDER 


Constrictions of Ureter 

I. Uretcmpclvic junction 
2. Crossing ofinlem.il iliac a. at pelvic hrim 
j. Ureterovesical junction (Narrowest part where ureter 
enters the wall of bladder) 

4. Ju.\ta position of vas or broad ligament. 

5. Ureleric orifice 


l0 Pl e 


Referred pain of ureteric colic 


2. Middle 


Crossing of 
internal iliac a. 


McBurney's point 


nal gland 



Internal iliac a. 
Superior vesical a. 
Uterine a. 

Middle rectal a. 
Vaginal a. 
inferior vesical a. 



Fig.: Blood supply of ureter and structure around renal pelvis 


Epithelium of UB develops from the cranial n 
urethral canal, which is endodermally derived ° fVcsi 
Musculature & serous wall develop r rom sn | an , 
mesoderm. 1 nc ‘ | ni 

Trigone of UB: 

° Epithelium or trigone or UB develops fro 
mesonephric ducts. m a bsoi 

° Urctcrs open in posterolateral angle, mucos 


\ 


% 


here is stt,^ 

Has interureteric crest forming base (Boron, 

I M _ Z _ ’_ / r» r* i 


f Part of ureter Located at 

Referred to 

1 1. Upper 1 PUJ 

1 Testicles j 


ifrj 


^ — (JJ I f 

° Mesodermal in origin (Rest of (he UB i s end ^ 
Posterior surface of UB is related toiUreter sen • 

fn«ria nfnonnm.'illiorn f t 


/ 3. Lower 1 - 

/ I 

Genital/ Perineal areas, j 

sides of thigh/ groin (base 1 
of penis,labia,scrotum , 

thigh] J 

1 4. Entire mural 

I ureter 1 I 

Stranguary (painful f 

& fruitless desire to | 

micturate) j 


fascia orDenonvilliers. ampulla of ductus defe 
Retains cove also k/as retropubic preperitoneal^ 115 
potential space b/w pubic bone & urinary bladd-^ 
Bourn’s space also k/as retro-inguinal preperitoneal 


Ve sic]^ 

s Pac? 


PROSTATE 


1 B/s: Supplied by inferior vesical, middle rectal and' 
pudendal arteries (but NOT by external pudendal 
V/d an m). 

Through plexus formed around sides and base of Ui e 
Valveless communication exist b/w prostatic and v ^ 
venous plexus (Bateson’s plexus), through which pro^ 
cancer can spread to vertebral column and in brain ** 
Prostate has 5 Jobes: 


Pecularities/zone 


1. Anterior 

2. Posterior 


No glandular tissue 



Peripheral zone. 
Carcinomatous 
transformation zone 


M/c site of 
prostate cancer 


3. Median 


Periurethral/central zone, 
Rich in glandular tissue 


M/c site of BPH 


4. Two 

lateral 


Adenoma in 
elderly 


^POINTS TO FOCIIS^ 


3 


-V During prostatectomy both capsules are left behind. 

4- During thyroidotomy false capsule is left behmd. Thyroid ,s 
removed along with true capsule os venous plexus lies deep 


Broadly divided into anterior & posterior urethra: 
Anterior urethra includes: Penile <& bulbar 
Posterior urethra includes: Membranous & prostatic. 
Ports in tabular form 


to it. 


4 - Prostatic venous plexus lies b/w true and false capsule. 

•> Prostate is separated from symphysis pubis through cave of 
Retzius {retropubic space) 

* posteriorly prostate is separated from rectum through fascia 
of nmonviUiers (rectovesical septum). _. 


Length Transverse Eplthe- Remark 


section 


Vas deferens 


Urelheral orifice 


Prostatic urethra 


Verumontanum 



Membranous 

urethra 


Urogenital diaphragm 
enclosing external 
urinary sphincter 


Pre-prostatic 1 


jtellate 1 

[star shape) | 


Prostatic : 

i | 

Semilunar 17 
\ t 

lonal Most l 

distensible \ 

Membranous 1 

1.5-2 

Stellate 1 

l Transverse 

Pseudo 1 M/c site l 

stratif ied l of urethral 1 

columnar 1 ca, 1 

1 Shortest l 

i_—\ 

Bulbar 



1 1 

Vl/csite l 

of urethral l 
injury/ 1 

stricture | 

Penile/ 

spongiose 

15 

Transverse 

1 Pseudo- l 

1 stratified j 
| columnar ’ 

Longest 1 

External 

meatus 

Sagital 

1 Stratified 

| squamous 

| Narrowest 



Fig.: Prostate and its relations 


POINTS TO FOCUS 




4- Verumontenum or urethral crest is a median longitudinal 
ridge of mucosa situated in the prostatic part of urethra. 

4- Colliculus seminalis is an elevation in the middle of the 
urethral crest. Prostatic utricle opens in this part (elevation 
of prostatic urethra. 

4- Bulbourehtral glands ofCowper's drain into bulbar urethra. 

4- Proximal part of penile urethra has urethral glands of Littre. 

4- Membranous urethra is shortest (1.5-2 cm), 2nd narrowest & 
least dilatable part of male urethra. 


Prc - prostatic purl (\ cm) 

Prostatic part (3 cm) 

Widest & most dilatable part. Closer to the anterior 
surface of gland. Prostatic gland's open through duct in 
posterior surface, opening is marked by urethral crests 
(verumontenum)/ medial longitudinal ridge of mucosa. 


Urethral Sphincters 



URETHRA 


Whole female urethra & most of the male urethra is derived 
from endoderm except prostatic urethra upto the opening 
of ejaculatory' duct (which is derived from absorbed 
mesonephric ducts). 

Terminal/distalmost part of penile urethra is derived from 
ectoderm. 

Urethra in male is 20 cm in length. 


1. Nature 


2. F/by 

3. Present in 


Involuntary 
Smooth m/s 


Under voluntary 
control 


striated m/s 


Males only 
(Prevents retrograde 
ejaculation) 


Males and females 
both 


4. Surrounds 


5. S/by 


Neck of bladder and 
prostatic part urethra 

Sympathatic fibres 


Membranous urethra 


S2- S4 parasymp. 
fibres 


R P 
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1.26 


I perineal/genito-urinary 
REGION 


POINTS TO FOCUS 


ANATOMY 


PERINEAL POUCH/SPACES 


Superficial (SPP) 


Deep (DPP) 


1. Location Superficial (inferior) to 

perineal membrane 

2. Contents 1. Root of penis /clitoris 
(2 crura + bulb) 

2. Superf. perineal m/s 
(Ischiocavernosus, 
Bulbospongiosus, 
Superfidal 
transeverse perinei) 

3. Ducts of 

bulbourethral glands 
in males, (Greater 
vestibular glands & 
ducts in females ] 

4. Branches from 
perineal artery, 

4 branches from 
artery of penis. 

Long perineal n. 

Posterior scrotal v/s 
and nerve 


Deep(but superior) to 
PM 

1. Membranous urethra 
(Vagina in female) 

2. Deep perineal m/s 
(deep transverse 
perinei, sphinctor 
urethrae) 

3. Bulbourethral/ 
Cowper’s glands in 
males 


+ Superficial perineal muscles include superficial t ''•x. l , , , . 

bulbospongiosus & ischiocavernosus. r ° nj -pe^S Bartholin's gland & Bulboure\ 

+ RTA with pelvic injury involving bulb of penis bloop ^ - 

superficial perineal pouch (butterfly hematoma) 



Urogenital Diaphragm is composed of 

• Deep perineal muscles 

(Sphincter urethrae + Rt. & Lt. deep transverse perinei) 

• Superior fascia ofUGD. 

• inferior fascia of UGD (It forms perineal membrane) 
[Colies fascia is attached to posterior border ofUGD & does 
NOT form part of it]. 


Pelvic Diaphragm is composed of 

Coccygeus (ischiococcygeus) + Levator ani (-ilio & -pubo 
coccygeus) 

Pubococcygeus 

its anterior fibres surround prostate in male & form levator 
prostatae. Fibres surround vagina in female & form sphinctor 
vaginae. 


Muscles attached with perineal body: are 9 


3 unpaired: 


3 paired 
(Rt. & Lt.) 


of 


- External anal sphincter 

- Bulbospongiosus 

- Unstriped fibres of long COa( 
ampullae of anal canal. 

- Superficial transverse perinei 

- Deep transverse perinei. 

- Levatorani 

(Pubococcygeus + lleococcy gcUs) 



Bartholin’s /Greater 

vestibular gland 


% 


VAGINA 


4. Dorsal artery of 
penis itself and stem 
of 4 arteries 
Dorsal n. of penis, 
branches from 
perineal nerve. 
Arteries & nerves to 
bulb of penis 


• Vaginal sphinctor is formed by 

1. Pubococcygeus (Pubovaginalis + pubourethrali 

2. External urethral sphinctor 

3. Urethrovaginal sphinctor 

4. Bulbospongiosus 

There is no internal urethral sphinctor in female GUT 
But it is presents in males at the bladder necUn 
urethra. It prevents retrograde ejaculation of semen 
• B/s of vagina: 

1. Vaginal branch of internal iliac artery is major arte 

supplies whole vagina. ^ 

2. Vaginal branch of uterine artery -> upper part. 

3. Br. of internal pudendal artery, middle rectal a. -+] 0H 
Caudal (posterior) vagina. 

3. Inferior vesical artery -> supplies anterior part. 

• The veins drain into internal iliac veins. 

* Vaginal mucosa is lined by —straitified squamous i 
keratinized epithelium. 

» There are no glands in the vaginal lamina propria ani 
vaginal lubrication is provided by transudate from fo 
blood vessels as well as by secretions of the Bartholin) 
and Skene’s glands. 

The Bartholin's glands (also called greater vestibulr 
glands) are two glands located slightly posterior and to th* 
left and right of the opening of the vagina. They sera 
mucus to lubricate the vagina and are homologous tc 
bulbourethral glands in males. 


not- 



4. Function 


Superficial to 
perineal membrane 
in SPP 


Vagina (postero¬ 
lateral part) 

Helps in lubrication 
of lower vagina 


Bulbourethral 
glands of Cowper 


Male 


Deep to perineal 
membrane in DPP 


Penile (spongy) part 
of urethra 


Lubrication for sex 


Gartner's cyst arises front remanants of mesonephric 
A rt it lies in the anterolateral vaginal wall. 

[Funda: Garden anterior & Bathroom posterior: So Gartner 
' , is antero-Iaieral & Bartholin cyst is posterolateral], 

. foie cells' are seen in vagina in bactenal vagmosis. 

uiLLnr , nr |T...r».TFRINETUBES/QVIDUCTS) 

• Length is 10 cm (~ 4 inches). Ampulla is longest. 

• M/c site of ligation during tubal ligation—isthmus 

• Fertilization occurs in— Ampulla 

• Tubes are m/c site of ectopic. M/c site of ectopic pregnancy 
j n pj—Ampulla > isthmus 

. Tubes are lined by-Ciliated columnar epithelium 

• ‘Peg cells’ are seen in fallopian tubes. 

- Opening of uterine tube 


Uterine tube 



- Cervix 


Vagina 
Fig.: Fallopian tubes 


SCROTUM & TESTES 

• Volume of testes before puberty < 1.5 or 2 mL. 

• Volume of testes after puberty 6-9 mL. 

• The mean scrotal temperature is 2.5 °C less than body 
temperature. A normal body temperature of 98.6°F lowers 
enprm remote nnH nrevenfs snerm from maturing normally. 


k 


Erection & Ejaculation 
• Sensation from glans penis 


travel via pudendal nerve 


& 


crated in sacral plexus. 



17 


GLUTEAL REGION 


luteus maximus is strong extensor of hip-lt s/by 

ferior gluteal nerve (L5.S1.S2) 

luteus medius. gluteus minimus and tensor fasciae lata 
e s/by superior gluteal nerve <L4 L5 SI), wh.ch anscs 
om sacral plexus. 

luteus medius and minimus abduct the thigh at hip )t. 

iralysis or weakness of these m/s or nerve produces +ve 

endelenberg's sign and lurching gait. 

oth superior and inferior gluteal nerves enter the gluteal 

gion through greater sciatic foramen. 

aperior gluteal artery supply—gluteus medius. 

aperior gemellus and obturator intemus are s/by nerve to 

jturator internus (L5.S1.S2). 

iferior gemellus and quadratus femoris are s/by nerve to 
aadratus femoris (L4 LS SI). 

/In: Superior guys are intelligent & i(e)nlcred, ranked 
gher 512; Inferior guys are in Queue & quarreling; rank 
wer 451] 

POINTS TO FOCU S 


'hen bilateral glutei medius and minimus are paralyzed 
addling gait is seen 

eferred site for i.m. injections is anterosuperior quadrant (in 
e glutei medius and minimus) 

'hen the gluteus maximus is paralyzed as in muscle 
'strophy,child stands up from a sitting posture by supporting 
eir hands on legs (Gower's sign) 



Popliteus 




Referred to as key to the knee joint 
knee joint. 


as it unlocks a locked 


J 

/ 

t 
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JAIOMY 


. WU-, Horn »>«««■ ««I »r poovi : 

Ijlf ..I femur, in <•"*'" i» * 1' 

; . ai origin « niched to the hack of lateral meniscus. 

' . fcKfon espaiuN in a triangular Meshy belly, which is inserted 
„„ ,i, c posterior surface oflibin above llic soleal line. 

• k,.Mies 1 fie lihm medially on the femur. 

• / Irsorof the knee joint. 

• /■Meets lateral meniscus from injury. 


Popliteal Iowa 

• floundrres 

Nu/vrolateralJy - biceps Ieinoris, 

Siipcromedially - SM, S I, (iracillis, sartorius. Add Magnus 
l/ifcroldlerally - I .at head gastrocnemius, plantaris 
fnferomedtally ■ Med head gastrocnemius. 

• Contents: 

Popliteal artery vein, lihial nv. common peroneal nv. 
PCN of thigh, genicular hr. of obturator nerve, I.N. fill. 

Tensor fascia lata 

• Origin - Iliac crest 

• Insertion - Iliotibial Irnd. 

• N/n - Sup gluteal n. 

• Action * Med rota" Ac adduction of (high, knee extension. I 


Typ# of 


Squamous Simple 


Stratified, 

Non- keratinired 


Stratified, 

keratini/ed 

Columnar Simple, 

non- ciliated 

Ciliated 


Pseudostratifled, 

ciliated 


_ Und In/ rZ. 


of serosa 
mesothe 
P^ura,pi 

Bowman 
segment 
Vagina, t 
digestive 

tonsils, p 

esophagi 

Skin, Due 
glands, A 
white lim 

Mucosa t 


ec 


EPITHELIUM 

• Columti.tr epithelium have absorptive properly. So 
prevalent In GIT. 

• Simple Kjujmous epithelium is found lining areas where 
passive diffusion of gases occur, c.g. walls of capillaries, 
linings of the pcrkardl.il. pleural,and peritoneal cavities, as 
well a* the linings of the alveoli of the lungs. 

• Columnar epithelium have alworplivc property. So 
prevalent in CUT 

• Fallopian tubes arc lined hy ciliated columnar epithelium. 
The ciliated cells arc most abundant at the fimbriated end. 

• In esophagus toughest layer is muscularis externa, serosa 
is neatly absent. 

► In small intestine submucosa is toughest layer. 
t Olfactory epithelium is superior to superior lurbinalc of 

ttose. 

1 The ovarian surface epithelium, also k/us the gertnin.il 
epithelium of Waldcyer. is n layer of simple squamous-to- 
cuboidal epithelial cells. 


Pieudoitratlfied, 
with stercodlla 


• Cuboldal Simple 


Straitlficd 


Transitional 

epithelium 


(Urothollum) 


Terminal bronchiole}, 
alveoli, 

Germinal epithelium, 
ovaries 

Ducts of many glands 

(pancreas/salivary glands 

sweat glands), lining of 
Bartholin glands 
[NOT In scbaclous gland) 

Urinary passage (from 
minor calyces, renal pel* 
-y ureter -> UB 4 prostis 
urethra) 


k. 


yi^pruhTfS TO FOCUS 1 

Kulchitsky (APUD) ceils are seen In lungs. 

-y p 0 rs of Kohn are found in alveoli. 

+ Space of Disse. kupffer cells,Ito cells are seen in liver. 

-y Cords ofbillrolh are seen in spleen. 

-y Myold cells are seen in testes. 

-y Halo cells are found in ductus epididymis. 

+ Ducts of Bellini are found in kidney. __ 


git 

• Myenteric plexus <>J Auerbach s 

Contains parasympathetic nerves/ ganglia b/w circular and 
longitudinal m/s coats. It stimulate peristalsis but inhibit 
sphincters. It is present in whole GIT from 
esophagus to colon. 

• Meissner's xuh-mucosaiplexus 

Contains sub-mucosal plexus and controls Gl secretions 
It is sparse/absent in esophagus. [Mn: SMS Meissner in 
Sub mucosa & controls Secretions.) 

• Sympathetic nerves are molar to sphincters wul to the 
nntscttlaris mucosa and I the peristalsis. 


Peyer’s Patches 

• Present mainly in ileum along anti-mesenteric border. 

• GALT (Gut Associated Lymphoid Tissues) are found in 
mucosa of intestine. They becomes numerous lower down 
in S.l.f/f hundant in terminal ileum and absent in jejunum) 

• Payer's patches are ulcerated in typhoid fever forming ova) 
ulcer along the long axis of bowel (so no strictures). 

prTPOiNTS TO FOCUS 

*y Glands of Brunner & crypts of Lieberkuhn both secrete 
mucous/mucin. 

►y Crypts of Lieberkuhn are dips of columnar epithelium found 
In whole length of small Intestine. 

►y Glands of Bruner's are found in sub-mucosa of duodenum. 

*>- Peyer's patches are lymphoid aggregates mainly found in 
terminal Ileum along anti - mesenteric border. Secrete IgA. 

+ Paneth cells are found only at the bases of crypts. Probably 
they secrete lysozyme and guanylin (Role in mucosal immu¬ 
nity). They do not reach upto the epithelium. 

*y Goblet cells are mature mucous cells. They are present in 
Intestine, trachea/respiratory tract, etc. They are normally not 
present in stomach, their +nce indicates intestinal metaplasia. 


Characteristics of Large Intestine 

• No villi but only glands arc present (crypts) containing 
high proportion of goblet cells. 

• Presence of frustrations, taenia coli, appendices 
epiploicac (these 3 characteristics of large intestine arc 



absent in rectum). 

• Taenia culi are 3 ribbons like bands formed by longitudinal 
m/s coat or large intestine. Proximally they converge at the 
base of appendix. 

• Appendices epiphicae are bulbus pouches of peritoneum 
distended with fat (peritoneal mice), project from serosa of 
sigmoid colon (most numerous) and posterior surface of 
transverse colon (Absent in appendix, caecum and rectum). 
Mucosal hernia a/w this, may result in diverticulosis. 


Permanent Mucosal Folds of GIT 

These folds are not obliterated by distension 

• Plicae semilunaris (valvulae conniventes or valves of 
Kerkring) are circular folds of mucosa of small intestine, 
present in 2nd part of duodenum + jejunum + proximal 
ileum. The absorptive surface of small intestine is 
multiplied by these folds, which project into the lumen. In 
intestinal obstruction valvulae conniventis of jejunum are 
seen on X-ray. 

• Spiral valve of Ifeister is found at the opening of cystic 
duct into the common hepatic duct to form the CBD. 

It is not a true valve but is a permanent fold. 

• Transverse/horizontal rectal folds: Houston's valves or 
plicae transversalis. 


Temporary Mucosal Folds of GIT 

These folds disappear on distension 

• Rugae of stomach 

• Longitudinal rectal, colonic folds. [ Mn.: Ram laxman 
Temple] 

E3 POINTS TO FOCUS 

►y Spiral valves of Heister -> Found in cystic duct. 

T Sphinctor of Oddi —> Hepato-pancreatic ampulla. 

Valve of Houston -» Rectum (plica transversalis). 

•y Valves of Kerckring also k/as plicae semilunaris or plica 
circulares/valvulae conniventes -> In SI mainly in jejunum. 

-> Rokitansky-Aschoff's sinus —> in gall bladder. 
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Glands of Skin 


I. Sweat glands 

1 Tvnicid sweat y/ani/s. • Deliver watery' 

Secretion isofeccrinenr mernern < ^ ^ Grea(est 

secret/on to sole, thee including 

concentration on ,/ (/m and 

«****■ Ai ''/"''^ ) 3 ;«ribuCd k over .he body 
rip oV penis nod clitoris) n«hou 8 h 

ecerine sweat glands as primary lonn of cooling. 

-> Atypical ^modified sweat glands. . , 

' Thcv have apocrine glands.Apical part of cell break and 
discharge. Apocrine sweat glands are J.m.ted lo ax.Ila 
(armpits) and perianal areas in hu mans.ccrum.nous. ciliaiy 
glands (-lands of Moll) of eyelids. Ceruminous glands, 
which produce ear wax. and mammary glands, which 
produce milk are true apocrine glands. 

. Sebaceous glands 

Conlined to nonhairy skin Eyelids, lips, papillae of breast, 
labia minora (absent on palms and soles). 

.Secretions are holocrine means whole cell disintegrate 


. Period of greatest sensitivity (susceptibility) , 0 , 

is between 3-8 weeks (max'” at 5 wks) or gcstatj 0n 8 c n> 
• Fetal circulation is established by 21 days (3 ^ 
CVS is the first fully functional organ system i n (|| Cc)t sj. 
& is first to attain functional maturity. c fe '- 


% 


Events after Fertilization 


Ovulation (occurs 24 - 36 hours pri 0r to 
fertiliza") 


dayl 
O hour 


Fertilization 
(Zygote formed in the ampulla of f a /| 0 
tube) ' 


Pian 


day 2 
30 hour 


Blastomere (two cell stage, still 


Cove red by 


day 3 


Morula (16 cell stage) is formed. 

Inner cell mass and outer cell mass ar e 


distinct 

Morula enters uterine cavity. Early bla st 


Blastocyst formed (Late blastocyst) 
Trophoblast cells appear. 


0 c Vst. 


VdiNfSTVFOCUS 


—I 


day 5- 6 


Zona pelfucida Is shed off, Blastocyst 
hatches out -> naked blastocyst is ready f 


Ceruminous glands and ciliary glands (glands of Moll) of 
eyelids are modified sweat glands of apocrine variety, 
y Meibomian glands are modified sebaceous glands, 
y Sweat glands are innervated by cholinergic nerves and have 
contractile myoepithelial cells which help in expressing out 
their secretions. 

y Collateral circulation is well established in skin. _ 


implantation 


day 6 


Implantation starts (Blastocyst attaches to 
the endometrium). It occurs in posterior 
wall of the body of uterus close to fundus |t 
corresponds to day 20 of a regular menstrual 
cycle. 


EMBRYOLOGY 


1.29 j 

• Zygote: Fertilization - 2 wks of gestation. 

• Two-cell stage is reached at- 30 hrs, 4 cell-stage is reached 
at' 40 hrs, 12-16 cell stage at-3 days days and late morula 
stage is reached at -4 days. 

Embryonic period is from 3rd to 8 wks post fertilisation. 
[REMEMBER: Roughly Zygote upto 9 days, embryo up 
to 9 wks, fetus from 9 wks till cord is cut, pregnancy 9 
months.] 

Embryonic period is 3 wks - 8 wks of gestation. 


day 8 

Biiaminar germ disc is formed, Trophoblast 
differentiates into cytotrophoblast, hyp 0 bl asl 
and epiblast. 

day 9 

Primary yolk sac 

day 10 

Conceptus completely embeded in the 
endometrium 1 

day 12 

Extraembryonic mesoderm 

day 

13,14 

Primary chorionic villi formation starts 
(primitive streaks), prochordal plate; 
secondary yolksac, chorion frundosum | 

is formed at the embryonic end which 
contributes in the formation of placenta. j 

Uteroplacental circulation begins. I 



Neural tube 

Gastrulation starts which establishes 
formation of all 3 germ layers. 

Trilaminar embryonic (germinal) disc 
Feto-placental circulation (Fetal circulation) 
established, tertiary vill formed 

Neural tube closure begins, body axis, 
(Notochord) 

Neural tube zippers 
Primary, secondary and tertiary villous 
formation in placenta 

Pharyngeal arches 
Nerulation completes 
Arm and leg buds 

Development of FACE starts. Neural tube 
closes completely 


Gut 

Umbilical ring 

Optic cup, forebrain and lens placode 
Branchial arches, clefts 
Physiological umbilical hernia 
Muscle develpment from myotomes 
Auricular hillocks 
Atrial septum 
Digit formation 

Limb cartilages and digital rays appear 

Genital swelling and genital tubercle form. 
External genitalia 


• In IVF blastocyst is implanted on day 5. 

• Signaling molecule for limb buds, neural tube induction & 
somite differentiation, gut regionalization is SIIH (Sonic 
hedgehog). 

[Funda: at 3 wk. All 3 germ layers establishes (Trilaminar 
disc); Tertiary stem villi formed] 

W, 1 POINTS TO FOCUS _ 


Development of face takes place b/w 4-8 weeks. 

-F All 3 germ layers establish & trilaminar germ disc is formed 
by 3 weeks. 


Events occuring in 3rd week of IUL 

. (Jastrula.ion: Establish all 3 B crm layers 

Embryonic disc with 3 gam layers ,s formed at 3rd wk 

gestation. 

• Primitive streak formation starts. 

• Notochord formation 

. Body axis establishment: Ant. p osl.dorsal.vcntral etc. 

E2 POINTS TO FOCUS 


^ Oocyte is viable for 24 hrs after its liberation. Most human 
sperms can survive for a period of 48 -72 hours in FGT. 
y Zona pellucida sheds off in blastocyst stage 
y implantation occurs in blastocyst stage (Trophoblast cells 
of blastocyst attach to endometrium and ZP is shed off). In 
human implantation is of interstitial type, 
y Fertilin, a protein found on surface of sperm head, helps in 
penetration of sperms through ZP and it prevents polyspermy, 
y Placental trophoblasts do not express polymorphic HLA class 
-I and II. 

y Fet ai qra ft is not rejected in uterus becoz of presence of HLA-G. 


, Capacitation: Physiological & biochemical changes in 
spermatozoon (Removal of glycoprotein coat, interaction 
of fertilizin derived from ovum and anlifertilizin derived 
from sperm) in FGT before fertilization. These changes 
enable them to penetrate and fertilize an ovum. This results 
in hyperactivation, which is c/by pronounced flagellar 
movements, marked lateral excursion of the sperm head 
and a non linear trajectory. 

Acrosome reaction confers on spermatozoa the ability to 
penetrate the zona pellucida by binding ZP3 receptors, 
followed by lysis by acrosomal enzymes (acrasin or 
zortalysin, esterases and neuraminidases). 

Amnion is the innermost layer facing fetus. 



Fig.: Amnion and chorion and allantois 
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Malformation is primary slrlK . malformations 

thought to he paihogcnittcall) related an 

■rr,.—.. o '■ !, 


Deformity 
body pari 


II indicates me iuimt am. ui veuforaj boj , 
development of vertebral bodies, the notoch 0r j * 1 2 3 4 S ' 
and disappears but persist as the nucleus Pu) 

IVI). Po V 

It functions as the primary inducer of overly, 
to develop into neural plate. ' n fi' 


; etti 


% 


Ectoderm 
• late of entire 
mo 


ectoderm depends upon BMP (bone 
rphoeenetic protein) concentration 
11, gli levels -> Results in epidermis formation 
Low levels -* Induces neural crest 
IMP inhibition (by Noggin, follistalin. chordin) -> Neural 

plate formation 
Mesoderm 

Intraembryonic mesoderm is formed by proliferation of cells 
of primitive streak. 3 parts 

I. Paraxial mesoderm —> somatomeres —> somites 
Somites -> Dermatome —> Dermis 
-* Myotome —> Muscles 
—> Sclerotome —> Vertebral column 
(centrum of vertebrae), ribs. 

2. Lateral plate mesoderm —* m/s of dorsal aorta 

3. Intermediate mesoderm -> Nephrotomc/ nephrogenic 
cords —» urogenital system 

Somites begin to develop from paraxial mesoderm. By 3rd 
week 38 pairs are formed. At the end of 5th week 42-44 
pairs of somites develop eventually. 

~3 
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Descent of Testis 

Develops from coclomic epithelium of meson 
T10-T12level ephr ° s ' 


Months of intra uterine life 


ifl POINTS TO FOCUS 


4- Primitive streak remnants give rise to sacrococcygeal teratoma. 
4- Neural tube completely doses at 27-30 days of 5th week. 

4- Chordomas are remnant of notochord. _ 


I • 2nd month 
I • 3rd month 
(•4-6 month 

• During 7th month 

• During 8th month 

• End of 8th month 

• 9 month 



• The neural plate, is the first visible sign of nervous system 
formation in fetus, is gradually converted into a hollow 
tube neural tube by day 18 of development (Neurulation). 
Neuropore fusion occurs craniocaudally. Closure of 
anterior (cranial) neuropore occurs by 25th day & caudal 
(posterior) neuropore occurs by 27th day. Thus neural tube 
closes at the end of 4th wk. 


Begins to descend 
Reaches iliac fossa 
Rests at dir 

Traverse inguinal canal 

Reaches SIR 
Reaches scrotum 

Reaches bottom of s ernt,- 


' POINTS TO FOCUS 



4- Testes descends into scrotum at the end of 8th month 
4- Kidney ascends from Hiac fossa to lumbar region. 

4- Reduction of physiological hernia occurs at 10th wk 


Aortic Arch Derivative 


NOTOCHORD 


• Defines the axis of the embryo and gives it some rigidity. 

• Serves as the basis for development of axial skeleton. 


i 


[Details: See diagram in phary ngeal arches section.] 

• 7th Cervical intersegmental a.: Axis a. of upper lint: • 
formed :- Subclavian a. —> Axillary —> Brachial 
Jnterosseus -> Median a. -> Deep palmar arch. 


. Remnants of axis artery of upper limb 

Axillary artery, brachial artery, anterior interosseous artery. 

median artery. 

• Remnants of axis artery of lower limb 

Inferior gluteal artery, companion artery of sciatic nerve, 
popliteal artery, peroneal artery 


Embryological Defects in Cardiac anomalies 



Cause 

Components 


Unequal division of 
conus resulting from 
anterior displacement 
of conotruncal 
septum 

PS +RVH + VSD + 
Overriding of aorta 

• Persistant 
truncus 

I arteriosus 

Conotruncal ridge fails 
to fuse & to descend 
towards ventricle 

PA arises from 
undivided truncus 
+ VSD + Common 
truncus recieves j 

blood from both the 
ventricles 

• TGA 

Conotruncal septum 
fails to follow its 
normal spiral course 
& runs straight down 

Aorta arises from RV 
+ Pulmonary artery 
arises from LV + PDA 


gTTPOlNTS TO FOCUS 


•y A double aortic arch results when right dorsal aorta also 
persists distal to origin of right 7th cervical intersegmental 
artery, is d/to persistance of Rt 4th arch or when both 4th 
arches & dorsal aorta remain present, 
y a left subclavian artery is formed from the left 7th cervical 
intersegmental artery. 

4- A persistent Lt SVC usually drains into the -» coronary sinus. 

4- Patent FO (foramen ovale) is d/to failure of fusion of ostium 
primum with ostium secundum. 


SVC is derived from:- CAR 

Common cardinal + Anterior cardinal veins, both from Rt 
side. 

JVC is derived (above downwards) from:- 

1. Rt hepatic vein 

2. Rt Subcardinal vein 

3. Supracardinal vein 

4. Rt sacrocardinal vein 

In embryo, at 4 months there are:- 
2 umbilical arteries 
I umbilical vein (left sided) 


FETAL CIRCULATION 

Fetal Post-natal derivative/Remnants 

• Ductus arteriosus -» Ligamentum artcriosum 

• Ductus venosus —> Ligamentum venosum 

• Lt umbilical vein —> Ligamentum teres hepatis (Round 
ligament of liver) 

[N.B.: Left is left & right disappears at 4months of IUL 
and also remember Hint Lt is derived from Lt vein] 

• Vitelline veins —> Left vitelline vein disappears while right 


A 

ANATOV 


vitelline vein forms sinusoids oflivcr, right hepatocardiac 
channels ( hepatic vein, portal vein), superior mesenteric 
vein, inferior portion of I VC. 

• Lt common cardinal vein (Cuvier's left duct) —> 

Oblique vein of left atrium or vein of Marshall —> Opens in 
coronary sinus. OVM &. coronary sinus both develop from 
left horn of sinus venosus. 

• Vitelline arteries —> Coeliac a., SMA, IMA. 

• Ant. cardinal vein -> drains directly in RA. 

• On each side int jugular and subclavian veins unite to 
form ant. cardinal vein. From lower limb & pelvis, int. 
& ext. iliac veins form post cardinal v. into which drains 
segmental cardinal V. (intercostal and lumbar). The two 
cardinals unite to form common cardinal vein (The duct 
of cuvier). 


Urachus 

• Urachus develops from allantois. 

• Urachus is a connecting tube b/w developing UB and the 
umbilicus. 

• Fate of urachus: 


closes or obliterates as fibrous band Remains patent 

I I 

* t 

Median umbilical ligament Urachal cyst/ sinus 

(urinary fistula) 


Umbilical artery 

• Distal (obliterated) part —> Medial umbilical ligament. 
Proximal part -> Superior vesical artery & artery of ductus 
deferens in males. Also contributes to internal iliac artery'. 

• The median umbilical ligament is a shrivelled piece of 
tissue that represents the remnant of the embryonic urachus. 
It extends from the apex ol the bladder to the umbilicus. 
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There are 3 shunts of bypass 
3 vessels connecting to placenta (2 A * V) 

Sequences of Post natal events 

M7.M.UI J J Clamping 


channels in fetus (DV, FO and DA) and 


. interruption of umbilical cord 

i 


f Physiological closure of DV and umbilical vessels 

w 

f ^.Pulmonary vascular resistance & Tsystemic resistance 
f functional closure of DA (10-15 hrs) 

4 

f Anatomical closure of DA (by 2-3 wks) 

I Anatomical closure of DV & umbilical v/s (by 2-3 mo.) 

Jr 

I Functional closure of FO (by 3 mo.) 

■w 

I Anatomical closure of FO (by 6 mo.) 

1 Fate of feta! shunts 

1 Lt. umbilical vein -+ Ligamentum teres 
1 foramen ovale is replaced by —> fossa ovalis 
1 DA becomes —* Ligamentum arteriosum 
1 DV becomes —» Ligamentum venosum 
Urachus (Fibrous remnant) -> Median umbilical ligament 
Umbilical artery (distal part) forms -> Medical umbilical ligament 



on the deep surface of the anterior abdominal wall. It is 
unpaired. It is covered by the median umbilical fold. 
Lateral to this structure are the medial umbilical ligament 
(which is a different structure formed over distal portion of 
obliterated umbilical arteries, not to be confused) and the 
lateral umbilical ligament. 


Ligament/fold 


Median umbilical (old 



• Median 1 

umbilical 
ligament 

Urachus 


• Medial umbilical 2 

Umbilical 

Direct inguinal 

ligament 

artery 

hernia 

> Lateral umbilical 2 

Inferior 

Indirect 

ligament 

epigastric 

artery 

inguinal hernia 


Inferior 

epigastric 

vessels 


Inguinal triangle 
(Hesselbach's) 



Media] umbilical folds 

12 in number) 

Lateral umbilical folds 


Femoral reive 
External iliac vessel 
Supraveslcular fossa 


Fig.: Median, medial & lateral umbilical fold s/I igamenu 


POINTS TO FOCUS 


+ Umbilical cord contains-2 A + 1 V(i.e. right and left umbilia 
arteries and only left umbilical vein) 

•y Fetal umbilical vein & adult pulmonary veins are the onlyvtn 
which carry purely oxygenated blood. 

-y Proximal part of umbilical arteries forms internal iliac I 
superior vesical arteries. 


pcmVATIVES OF MESENTERY OF FOREGUT 

• By the 5th week of development liver, pancreas (ventral 
bud), GB have developed in ventral mesogastrium. 

• The spleen and dorsal pancreatic bud have developed in 
the dorsal mesogastrium. 

Ventral Mesentery /Mesogastrium 

• It is a part of septum transversum. 

• Divided by developing liver in 2 parts:- 

O Dorsal part -» Lesser omentum 

O Ventral part -> Falciform ligament. 

Coronary ligament. 

Triangular ligament 


Dorsal Mesentery/Mesogastrium 

• Development of spleen modifies dorsal mesogastrium 
(mesentery of stomach) and divides it into 3 parts 
° Cranialmost part -» Gastrophrenic ligament 

° Cranial part -» Gastrosplenic ligament, 

-> Lienorenal ligament, 
o Caudal part -> Greater omentum 


Liver 

• Developm ent:- 


T 

Endodermal cells of hepatic bud 

I 

Liver parenchyma, 
bile capillaries 


Mesoderm of septum 
transversum 

t 

Capsule & fibrous tissue of 
liver 


Pancreas 


Derivatives of primitive gut 


Gut 

Derivative 

Blood 1 

supply | 

• Foregut 

Whole gut proximal to ligament of 

Coeliac 1 


Treitz (Junction of D3-D4 parts) 1 

artery, 1 

SMA | 

• Midgut 

From Ligament of Treitz to proximal 
2/3rd of trans. colon 

i SMA | 

• Hindgut 

Distal l/3rd of trans. colon + 
Descending colon, rectum 

1 IMA 1 


A 



Anomalies of rotation & fixation 

• Non-rotation 

Failure of rotation of the midgut results in location of small 
intestine on the right side and caecum and ascending colon 
on the left side. 

• Mal-rotation / Incomplete rotation 

Affects the duodenojejunal segment and the caeco-colic 
segment. Ladd's band may be present and the caecum may 
be placed in midline below the stomach. Malrotation may 
be a/w midgut volvulus and it is a acute surgical emergency. 

• Reverse -rotation 

Superior mesenteric artery goes behind 3rd part of 
duodenum and transverse colon is behind the SMA. 

• Anomalous fixation of mesentery 

Results in excessive mobility of different part of guts. 
Volvulus and torsions may result. 

• The physiological hernia occurs at 6th week. At 1 Oth week 
the derivatives of midgut loop return back to the abdominal 
cavity. This is called as reduction of physiological hernia. 
This is becoz of the growth of the abdominal cav ity & the 
relative -l in the size ofliver. 


• Pancreas develops from endodermally derived pancreatic 
buds that rotate & fuse:- 

Endode^m 

Ventral buds Dorsal bud 

1 

Post./inferior part of head Body, tail & ant. head 

Uncinate process 

• Anomalous pancreas is the result of complete rotation of 
ventral bud. 


Development of Tongue 

• Epithelium 

1st arch (mandibular nv) -» Lingual swelling -> Ant 2/3rd 
of tongue 

3rd arch (9th nv) -> Post l/3rd 

4th arch (vagus) -> Posterior most part 

• Occipital myotomes —> Muscles 

• Mesenchyme —> Connective tissue 

• Tuberculum impar Pre-sulcal mucosa 

• Hypobranchial eminence -» Post-sulcal part 


L 


/ 
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h yroid gland 

f , median endodennal thyroglossal 

divert ku/unf('from tongue) a t the caudal end ofthyroglossal 
duct. Position of upper end is marked by foramen caecum 
-> Thvroid gland- 

U / c sl te of ectopic thyroid is tongue (lingual thyro.d). 
a , craI rhvroid develops from - 4 th pharyngeal pouch. 
■arafolJicularcells(C-cells) develop from ullimobranchial 
ody {5th pharyngeal pouch). 


• Neural tube closure starts from cranial regj 0n 

• Anterior and posterior neuropore are most 
defects because they close at the last. Neur 
(NTDs) result from failure of fusion of th,^ 

' ""•O 

Neural Tube Defects (NTDs) 


• Neural tube defects are one of the 
congenital anomalies, with an incidence 
per 1000 live births. 


cot *m 0n , 

ofar °un<i 0 S 


Neural Crest derivatives 

• Neurons of sensory ganglia of 5. 7. S, 9, 10 (remember 5 
to 1 0 except 6). 

• Neurons of sympathetic Ganglia and DRG (Spinal 
posterior nerve root ganglia) 

• Adrenal Medulla (Chromaffin cells / tissue) 

• Melanoblasts 

• Schwann cells, somatomeres 

• Comeal stroma and endothelial cells 

• Mesenchyme of dental Papilla and Odontoblast 

• Pia & Arachnoid mater. [Mn: PAGL PAN-OCD-MSC] 

NS M POINTS TO FOCUS ~~1 

•V Inner cell mass forms the embryonic disc 
■> Somites develop from paraxial mesoderm. 

-f All connective tissues of the body (bone, blood,cartilage) 
develop from mesoderm. 

•> Notochord develops in 3rd week. 

A- Cauda equina is derived from neural tube not from neural 
crests. 


NEURAL TUBE (NT) 


NTDs have either cranial or spinal presentaf 

f Y°" 

Spinal 

Spina bifi da 0per , 

Sfyelomeninsocele > 

Meningocele 

- Myeloschisis 

- D iastem atony eli a j-. 

Spina bifida is the most common among them "' kl ' 
NTDs are of 2 types. 

1. Open NTDs: Involve entire CNS. A/w hyd r 
and Chiari II malformations. Defect is d°o? Phal * 


Cranial 

— Anencephaly 

— Encephalocele 

— Derma! sinus 

— Craniorachischisis totalis 


primary neurulation. CSF leak is 


usually seen 


ef % 


2. Close NTDs: Usually involve spine re 
defective secondary neurulation. DefecT ^ ^ 
epithelialized. ls 

In Anencephaly there is fai lure o f anterior neuropo 
-> No brain calvaria. Condition is a/w polyhyd 
is incompatible with life. * amt >io$t 

fMSAFP & prenatal USG can diagnose NTD r 
prevented by use of folic acid during pregnacy ^ 


• The developing neural tube is divided into dorsal & ventral 
lamina separated by sulcus limitans. 

• CNS develops from neural tube. 


NT 

* 


Dorsal alar lamina 


Posterior grey column 

1 


Ventral basal lamina 


Ventral grey column 

i 


Sensory' or afferent nuclei Motor or efferent nuclei 

• Neural tube is formed by two distinct processes, i.e. 
primary and secondary- neurulation or canalization 


DEVELOPMENTOF KIDNEY 

• Ureteric bud, also k/as metanephrogenic diverticulum 
a protrusion from mesonephric duct. It forms collects 
system (Collecting tubules and ducts, Minor and ttay 
calyces, ureters). 

• Kidney starts developing in the sacral region and asceni 
to the lumbar position. 

• Mesonephric tubules disappear but the mesonephric dir 
persists and opens to the cloaca at the tail of the embryo 

• Human kidney deyelops mainly from metanephra 
[Source: web.duke.edu/anatomy] 




Structures formed | 

1. pronephros 

Induces mesonephric differentiation. 
Degenerates by 4 wks IUL 

2. Mesonephros 

Efferent ductules of testes, 
epioophoron, paraophoron 

3. Ureteric bud 

Ureter, renal pelvis, calyces, collecting 
tubules (Collecting system) 

4. Metanephric 
blastema 
(Metanephros) 

Forms definitive adult kidney 
i.e. Glomerulus, PCT & DCT, loop of 
Henle, stroma of kidney (Excretory 
system) 


Differentiat" of Primordia in Male & Females 


M«»on»phfic 

|woliri(n) duct 


iiaphilc 
(Mullartan) duct 


near the adrenal glands. 

p FRIVATIVES OF UNDIFFERENTIATED 
H^^psTrelated STRUCTURES 

Paramesonephric (Mullerian) ducts 

a Invagination of coelomic epithelium in females forms -» 
genital ducts ( Mullerian ducts). 
a Lies lateral to mesonephric ducts. 

a paramesonephric ducts development predominates in 
female. Mainly forms ovum implantation path structures 
in females. 

a P ~ regress only in response to MIS. 
a Mullerian eminence forms —> Hymenal orifice. ( The 
imperforate hymen is the result of failure of central part of 
Mullerian eminence to clisentigrale). 
a Caudal part + phallic UGS -* vestibule 
a In male, paramesonephric duct forms remnants/vestigeal 
structures:- 

o Appendix of testis (attached to upper pole) 

° Prostatic utricle (or utriculus masculinus) 

Mesonephric (wolfian) ducts 

• Mesonephric duct mainly forms ejaculatory- system 
(seminal vesicles, ductus deferens, etc.) in males. 

• In female, mesonephric duct forms remnants/vestigeal 
structures:- 

° Gartner's duct (Wolffian duct) is the remnant of 
mesonephric duct. The duct sometimes forms a cyst in 
the broad ligament called Gartner's cyst. 

° Organ of Rasemutller is a remnant of caudal part of 
epo-ophoron/paro-ophoron. 




MALE DERIVATIVES 


FEMALE DERIVATIVES 


Fig.: Differentiation of primordia in male and female 

» Proliferation of mesoderm and ectoderm around the cloaca) 
membrane produces primordial tissues of the external 
genitalia in both sexes: the genital tubercle, genital folds, 
and genital swellings. 

• The primordia are indistinguishable up until about week 12 
after which they differentiate into male &. female external 
genitalia. 

Homologous structures in males & females 


Structure 


Genital glands/ 
ridge 

> Gonadal ridge 
cortex 

• Mesenchyme of 
gonadal ridge 

• Coelomic 
epithelium cells 

• Sex cords 


Gubernaculum 


Female 


Testes Ovary 

Seminiferous 
tubules 

Cells of 
Leyding 

Sertoli cells 

Seminiferous 
tubules 

Gubernaculum 
testes 


Ovarian follicles 

Tbeca cells 

Follicular cells 

Pfluger’s tubules 

Round lig. of uterus. 
Ligament of ovary 


Development of vagina: 

Upper 1/5th from mesoderm of uterovaginal canal &. the 
lower 2/5th develops from the endodermal vaginal plate 
(UGS —» SVB —> Lower 2/5th of vagina). 

Another theory is that: 
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DERiyATIVE^OFUROGENITAL^PRlMORDIA 


Preceding 

structure 


• Indifferent gonads 

• Cortex 

• Medulla 

• Gubernaculum 


In Males 


Testes 

Seminiferous tubules 
Rete testes 
Gubernaculum testis 



• Mesonephric tubules Efferent (epigenital) ductules 

Appendix of epididymis 


Mesonephric tubules Paradidymis 


Appendix of epididymis, 
ductus deferens, 
ejaculatory duct, 
seminal vesicles, 
trigone of UB 

Collecting part of kidney 
(pelvis, ureter, calyx, collecting 
tubules) 


In Females 


Ovary 
Ovarian follicles 

Rete ovari 

Ovarian ligament. 

Round ligament of uterus 

Epoophoron/ parovarium or 

Organ of Rosenmuller (Represents crania 

Paroophoron 


Appendix vesiculosa. 

Duct of epoophoron, 

Gartner’s duct/cyst (Wolffian duct/cyst) 
trigone of UB 


Collecting part of kidney 

(pelvis, ureter, calyx, collecting tubules) 



Hydatid of Morgagni, 

Uterine/fallopian tube (oviduct), uterus 
uterovaginal canal —> vagina 

UB (except trigone),urethra, urethral, 
paraurethral (Skene's) & greater vestibular 

(Bartholin's) gland 



Endoderm -> UGS -> S'VB -> Epithelium of entire vagina. 
The central part of Mullerian eminence degenerates to 
form hymenal orifice & the peripheral part is retained as 

the hymen. 


IM P DERIVATIVES OF 3 GERM LAYERS 


■ iwr. -- 

Structure 

/ 

Flattened 
cells of 

Inner cell 
mass 

1 

1st germ 
layer 

i 

Endoderm 

Columnar 
cells of 

Inner cell 

mass 

i 

2nd germ 
layer 

i 

Ectoderm 

Trophoblast 

cells 

i 

3rd germ layer 

l 

Mesoderm 

Eyes,ears 


1. Lens, 

2. Iris m/s 
(sphinctor/ 
dilator 
pupillae) 

3. Retina 

4. Membra¬ 
nous 
labyrinth 

1. Ciliary m/s 

2. Sclera, 
choroid, 
vitreous 

3. Stroma of 

cornea 

4. Lids m/s 

5. Bony orbit 

CNS 


Brain, neural 

crest 

Duramater, 

microglial cells 

Pharyngeal 

Pouch 

Clefts 

Arches 

Organ 

system 

GIT 

epithelium. 
Liver,GB, 
ducts & 
acini of 
pancreas 


CVS, blood, 

BM,mesenchyme, 

mesothelium, 

monocyte 

skeleton, 

Genito¬ 

urinary 

Urethra, UB, 

Lower 

vagina 


Trigone 
of bladder 


E1 


POINTS TO FOCUS 


+ Non-union of secretory & collecting part of kidney results in 
congenital polycystic kidney d/s. 

>> Shotgun perineum is a congenital condition in female. 

*>■ The proximal 2/3rd of trans. colon develops from midgut and 
artery of midgut is sup. mesenteric a. 

4- All muscles (skeletal, smooth, cardiac) are mesodermal in 
origin except muscles of iris (sphinctor and dilator pupillae) 
which are neuroectodermal in origin. 

4- Except trigone rest of the mucosa of urinary bladder is endo- 
dermal in origin. 

4- CVS and hematopoietic system are mesodermal in origin. 

4- HOX B8 misexpression leads to altered position of 4 limbs. 


[Detail development of structures of eye in ophthal section] ■ 

• Structures fully developed at birth (Attains adult size at ■ 
birth) Mastoid antrum, tympanic cavity, ear ossicles, ^ 
structures of internal ear. 


• Structures less developed at birth 

Bony external ear canal, mastoid process and mastoid air 
cells (which are pneumatized by fith yr), Maxilla. 

• Structures which are not developed or not present at birth 
Otic capsule, petrous temporal bone 


BRANCHIAL/ PHARYNGEAL APPARATUS 

• Branchial apparatus consist (Outer to inner) ol: 

C 1. Branchial clefts derived from ectoderm 

A 2. Branchial arches derived from mesoderm +neural 
crests. 

P 3. Branchial pouches are endodermal in origin. 

[ Mn.: CAP] 

• M/s of the arches arc s/by nerve of that arch. (1 his is also 
an easy way to remember nerve supply of all these m/s). 


Branchial/Pharyngeal Clefts 

• Occasionally, pharyngeal membrane rips and forms 
what is essentially a gill slit (pharyngeal cleft) b/w two 
pharyngeal arches. If the slit does not close, it may form a 
tract (fistula) from the pharynx to the outside of the neck. 

• Ventral part of 1st cleft is obliterated. Dorsal part forms 
epithelial lining of HAM (external auditory meatus). 

• Pinna is formed from series of swellings / hillock that arise 
on 1st & 2nd arches + 1st cleft. 

• 2nd arch grow faster & overhangs 3rd, 4th, 6th arches & is 
called cervical sinus. 

• Cavity of cervical sinus is normally oblitered. Persistent 
cervical sinus can lead to —> branchial cyst. 

Branchial/Pharyngeal Arches 

• The pharyngeal arches are bilateral/paired swellings that 
surround the foregut of the embryo. They are wedged b/w 
the developing heart and brain. Pharyngeal arches develop 
in a rostral -> caudal sequence. 

• The components of each pharyngeal arch include an aortic 
arch, a specific cranial nerve, an associated muscle, and a 
cartilage skeleton. 

• The arch 1,2,3 contribute to the structures above the larynx, 
while the last 4th & 6th arch contribute to the lary nx & 
trachea. Lary ngeal cartilages develop from 4th & 6th both 
arches. 

/ 

( ’ 
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Corsica I sinus 



ANATOMY 


Adult de¬ 
rivative of 
pharyngeal 


GROOVFJ 

CLEFTS 



Corre¬ 

Cranial 

spond¬ 

Nerve 

ing 

Aortic 

arch 



External 

auditor) 

meatus 




Skeletal deriva¬ 
tives from carti¬ 
lage of arch 


Mainly disan- 
Ist J ‘ 

pear, remnants 

(Mandibular form branch , 

of maxillary 
artery, 

inf ahcolar a, & 
ECA 


Mandibular M/s of mastication. Meckel’s cartilaue 


arch) 


Chorda 

tympani 


Anterior belly 
of diagastric, 
TT.TVP, mylo¬ 
hyoid 



Malleus, incus. 
Mandible, 

Sphcno-mandibular 

ligament 


2nd 

(Hyoid' 

Stapedial 

arch) 


Hyoid artery. Facial 
Stapedial artery 



M/s of facial 
expression 

0 Occipito¬ 
frontalis, 

0 Platysma, 

° Posterior belly 
of diagastric, 

° Stapedius, 
Auricular m/s 


Reichert’s cartilage (5 , sj v 

4 * 

° Stapes 
° Sty loid process 
° Stylohyoid ligament, 

" Smaller/lcsser horn 
(comu) of hyoid 


3rd 

Common ° 

Glossoph 

° Stylopharyngeus ° Greater comu of hyoid 

carotid artery, 
prox part of 
internal carotid 

(IX) 

° Lower half of body or 

hyoid 




artery 




Lt: 

Aortic arch & II 
subclavian a. 

Rt: 

Proximal part 
of Rt SCA & 
innominate a. 


Vagus M/s of pharynx «£c Laryngeal cartilages 
(X) LARYNX ( Most of the Thy.Epi.Cu) 

° Crico 
° LVP 


° 6th 


Lt: 

Pulmonary 
artery (prox 
part) 

Rt: 

Ductus 
arteriosus 
& pulmonary 
artery 


Vagus 

(X) 

RLN 


All intrinsic m/s of Laiyngea] cartilages 
LARYNX except ( Most of the Ary.Co), 

cricothyroid cricoid & 

tracheal cartilages 






111 Thyw 

parathyroid 


Superior 

parathyroid 


V Ultimo- 
branchial y. 
C-cclIs ofih\i3 


CVDA 



branchial/ pharyngeal arch 

derivatives 

• Tubotympanic recess: 

a) Proximal part -> Elongates to form Pharyngo-tympanic 
(auditory) tube 

b) Cavity fonns -> Middle ear/ Tympanic cavity. The 
mastoid antrum appears to be the dorsal expnasion of 
tympanic cavity. 

c) Distal part —» Tympanic membrane 

• Remember that superior parathyroid glands develop from 
4 th pouch [Tips: 4 is superior number than 3] & inferior 
parathyroids from 3rd. 

• Caudal-pharyngeal complex is formed by 5th + some 
element of 4th pouch. 


1 


LARYNGEAL CARTILAGES 



1.30 

Larynx is situated at the cranial end of the trachea. It 
extends from the 3rd-6th cervical vertebra. This level may¬ 
be somewhat higher in women and children. 

Length of lary nx is 44 mm in male and 36 mm in females. 
At the level of thyroid curtilage 
Carotid pulse is palpable, llifurcation of CCA 
At the level of cricoid cartilage 


A 


ANATOMY 


Cricothyroidotomy is done in the space b/w cricoid and 
thyroid cartilages. 

• In high tracheostomy incision is given just above the 
isthmus in 1st tracheal ring. 


• In low tracheostomy incision is given through 2nd - 4th (or 
2-5th) tracheal rings. 


T1 POINTS TO FOCUS - ] 

4- Branehilal cyst & fistula develop from vestigeal remonant of 
2nd branchial cleft 

4- Branchial fistula/sinus passes between two carotids (i.e. ICA 
& ECA) 

4- Imcomplete closure of ectodermal clefts is known to cause —> 
coloboma of iris and retina. 

4- The 4th & 6th arch cartilages fuse to form the laryngeal 
cartilages except epiglottis 

4- Epiglottis develops from the hypobranchial eminence. 

4- The 5th pharyngeal arch is rudimentary & it disappears 
completely later on. 

4- The 1st & 2nd aortic arch mainly disappear. Remnant portion 
forms maxillary & stapedial artery. 


Pharyngeal Pouches 

• Endoderm lines the internal (foregut) surfaces of the 
pharyngeal arches. The endodermally lined depressions 
b/w the pharyngeal arches are called phary ngeal pouches. 


Pouch Part_ Derivative 


5 th 

Ultimobranchial 
body —> 

Parafollicular/C-cells of thyroid 

4th 

- 

Superior parathyroids 

3rd 

Dorsal wing 

Inferior parathyroids 

Ventral wing 

Thymus 

2nd 

Ventral 

Epithelium of palatine tonsil 

Dorsal 

Tubo-tympanic recess 

1st 

Dorsal 

Tubo-tympanic recess -» 

Auditory tube (proximal part). 
Middle ear cavity (distal part) 


Ventral 

Obliterated 


» During emergency intubation cricoid cartilage is pressed 
(Selicks maneuver). Larynx is situated at the cranial end 
ot the trachea. It extends Front the third to the sixth cervical 
vertebra. This level may be somewhat higher in women 
and children. 

1.31 

• Needle biopsy oj liver is typically performed in the 7th or 
8th intercostal space in mid axillary line, area which is dull 
to percussion at the end of exhalation. Above 7th ICS lung 
may be injured. Misplaced needle could damage kidney, 
colon or pancreas and may cause pneumothorax. 

• Paracentesis thoracis is drainage of pleural fluid (in 
pleural eftusion) irom pleural space. Appropriate sites for 
insertion of a chest drain are:- 

a. 5th ICS in the mid-axillary line -» Fluid 

b. 2nd ICS in mid-clavicular line Air 

• Paracentesis of abdomen 
° Is used for drainage of ascitic fluid. 

° ^dle is passed through the following laycrs:- 

Skin—> Superf. fascia-> linea alba-> fascia transversalis 

e *naperitoneal fat parietal peritoneum. 

Needle decompression of the pleural space 
° Done in tension pneumothorax 
° A lar S e 8 au ge needle is inserted through 2nd ICS. 
Muscle pierced while tapping of pleural fluid in mid- 
axtllary line in 6lh intercostals space Skin -> fasciae -> 
serratus anterior —► intercostal muscle —> endothoracic 
fascia —> costal pleura. 

Pericardiocentesis 

Decompression of cardiac temponade / pericardial 
effusion 


R 


PROCEDURES 
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SOME HIGH YIELD POINTS 


1.32 

• Various' Surgical approaches: 


Lrver biopsy 


Fig.: Sites of intercostal drain placements 


POINTSTOFOCU5 


3 


*>■ To decompress hydrocele needle is inserted between two 
layers (parietal and visceral layers) of tunica vaginalis. 
Testicular biopsy: Main indication for diagnostic testis biopsy 
remains to distinguish b/w obstructive and nonobstructive 
causes of azoospermia. Testis biopsy is absolutely indicated 
for the well-androgenized azoospermic man with normal size 
testes, normal or minimally elevated FSH and no evidence of 
retrograde ejaculation in the postejaculatory urine. 

•y During lumbar puncture needle is inserted upto subarachnoid, 
but it does not pierce posterior denticular ligament. 

y Neurovascular bundle of each intercostal space lies in groove 
of lower border of rib. So while doing pericardiocentasis, or 
Intercostal chest tube placement needle Is inserted close to 
upper border of rib. 

y During left anterior small thoracotomy,pleural space Is 
approached from left ond care is taken not to damage the 
internal mammary artery, which runs 1-2 cm lateral to left 
sterna! border. 



Pneumothorax 

Pleura I effusion 
Pencardial effusion 


1 Procedure 

A PProark 

• Drainage of axillary abscess 

Floo^f^ 

• Laparotomy in blunt trauma abdomen 

——-—^[lla 

• Sx for thoracic extension of cervical 
goitre 

Neck 

• Thoracotomy 

~Laterai 


Trauhe's area - tympanic note of fundus of 
percussed here. Sl0111 

Aortic knuckle - in PA view of CXR arch 
is seen as a projection beyond the left Ina ! >e 
mediastinal shadow, which is called aortic knuck^ ^ 
Policeman of abdomen is—greater omentum ° 
Abduction at Hip joint is caused by gluteus 


a fl]; 




• Intraowcus ( anulation 

o ,M/c site is proximal tibia 

o a /ante bore needle is inserted 2 cm distal and slightly 
medial to tibia/ tuberosity at an angle of 90° 


me S 
in lh ' H 


minimus, tensor fascia Jatae, sartorius. 

• Fahe/la: is a small sesamoid bone present 
(origin) of Lateral head of gastrocnemius. 

Brodies bursa: Lies deep to the medial 
gastrocnemius (and also deep to semimembrano ^ of 
Baker's cyst: is median posterior swelling fac „ SU ^' 
the more medial semimembranosus cyst) in the ai ° 
fossa. It swells along with joint effusions in Ra & P Q Pl " ej| 
Lines of Blaschko are developmental growth lines 
represent the distribution of growth pads. S 

Laager's lines are lines of minimal tension 
perpendicular to the long axis of muscles. Unnin ' 

No Man's land area b/w distal palmar crease and 
IP joint (Area of pulley’s). 


1 Proximal 


art 


* ONODI cells are posterior ethmoidal cells which 
related to optic nerve. 

HALLER cells are infraorbital infcrolatcral extension of 
ethmoidal cells which are situated in the orbital floor and 
in the medial roof of maxillary sinus. 

Bifurcation vertebral landmarks. 

A bifurcation occurs on 4th level of each vertebral column 
C4: bifurcation of common carotid artery 
T4: bifurcation of trachea 
L4: bifurcation of aorta 


IMPORTANT NEGATIVE POINTS 


showing multiple folds. 

• Part NOT draining into submandibular node-*Sca!p. 

• Basal ganglia does NOT contain -> Thalamus 

• Floor of the 3rd ventricle is NOT f/by -> Oculomotor n. 

• Pupillary reflex pathway does NOT include -> LGB 

• Not a branch of external carotid a. -► Anterior ethmoidal 

artery 

• Not a branch of intracavemous portion of internal carotid 
artery -> ophthalmic artery. 

• NOT seen in cavernous sinus thrombosis -> Enlarged 


sinus. 

• NOT a content of cavernous sinus -» Optic n. 

• NOT true about location of otic ganglia -> Lateral to 
mandibular nerve. 

• NOT s/by anterior division of Vth n. (mandibular division) 
_> Medial pterygoid. 

• Buccinator is NOT pierced by -» Buccal branch of 
facial nerve. Labial branch of facial artery. 

• Maxillary bone does not articulate with -»> Sphenoid. (The 
maxilla articulates with 9 sometimes 10 bones: the frontal, 
ethmoid, nasal, lacrimal, zygomatic, inferior nasal concha, 
vomer, palatine, and the other maxilla) 

• Ligament NOT present in TM joint -> Alar ligament 

• NOT a pneumatic bone -» Mandible. 

• Craniovertebral joint does not include —> Wings of 
sphenoid. 

• Prevertebral fascia is not posterior to —> Scalenus anterior 

• Vitelline vein does NOT form -» SVC 

• Structure which does NOT pass through foramen magnum 
—» spinal cord 

• Spinal cord is NOT s/b -> Throacoacromial a 

• Breast is NOT s/by -> costoclavicular a 

• Quadrilateral space is NOT bounded by -» Deltoid 

• Carpal tunnel does not contain -» Flexor carpi radialis 
tendon, palmaris longus 

• In epidural lumbar puncture structure which is NOT 
pierced is —> Posterior longitudinal ligament 

• Uterus does NOT drain into -> Deep inguinal nodes 

• Lymphatics are NOT found in -» Brain, choroid, internal 
ear. 

• Floor of femoral triangle is NOT formed by Adductor 
brevis. 

• Muscles NOT attached to upper end of humerus —► long 
head of triceps. 


L 


• Axillary nerve is NOT injured in —> Improper use ol 
crutches.(Crutch palsy results in injury to radial nerve). 

• Muscles NOT inserted in 1st rib -> Trapezius, serratus 
post..scalenus poser ior 

• NOT a m/s of anterior compartment of leg -*-Peroneus 
brevis, longus (They are m/s of lateral compart ment) 
(Note - peroneus tertius is muscle of ant. compartment of 

Ng) 

• Anal continence is NOT contributed by -*Valves of 
Houston 

• Fold of GIT which are NOT permanent—.Rugae 

• Artery which does NOT take part in formation of 
anostomosis around scapula —*Ant. circumflex humeral a. 
superior thoracic artery. 

• NOT a branch of axillary artery —*Dorsal scapular a. 

• Rotator cuff is NOT formed by—♦ Teres major. 

• Costo-stcrnal joint is NOT a direct articulation of true rib 

• Esophagus is NOT supplied by Int. thoracic afinternal 
mammary artery), splenic a. 

• Structures NOT included in boundaries of Koch’s 
A—♦Origin of Lt. coronary artery, tendon to fossa ovalis. 

• Vein which docs NOT drain (open) into the coronary 
sinus—^Anterior cardiac vein. 

• NOT a branch of arch of aorta—*Rt common carotid 
artery, Lt brachiocephalic artery 

• Renal agenesis is NOT d/to—♦failure of descent of 
nephrogenetic tissue of lumbar area 

• NOT a composite m/s —+Rectus femoris 

• Mastoid antrum is NOT related to—♦Posterior SCC. 

• In post-ductal coarctation of aorta, blood vessel which 
does NOT forms collateral—♦ axillary a. 

• Structure which does NOT pass through esophageal hiatus 
of diaphragm — > Lt. phrenic nerve. 

• Structure NOT involved in development of diaphragm 
-> Pleuropericardial membrane, Splanchnopleuric & 
intermediate mesoderm (Dorsal mesentery of oesophagus 
contributes to development of thoraco-abdominal 
diaphragm). 

• NOT a derivative of septum transversum -> Ligamcntum 
teres. 

• When pleural tapping is done in the mid-axillary line, the 
muscle not pierced is: —> Transversus thoracis? 

• Thoracic duct does NOT recieve tributary from—» right 
bronchomediastinal lymph trunk 

• Movement which does NOT take place in abduction of 
shoulder—^Elevation of humerus. 


Scanned by CamScanner 

























H * Upper limb weight is NOT transmitted to axial skeleton 
—>Coraco.jeromi.il ligament. 

• Low radial none palsx does NOT include —* 

Sensorv loss oxer the dorsum of hand. 

NOT true of popliteus—►Inserted at medial meniscus. 

• Nerve of upper limb NOT related to 
hurnerus—♦Musculocutaneous 

• Superior gluteal nerve does NOT supply— ‘Gluteus 
maximus 

• NOT a branch of splenic artery —‘Right gastroepiploic 
artery 

• NOT supplied by pels ic splanchnic nerves—‘Appendix 
• Not a content of broad Ligament— Ovary 
• Not a content of Rectus sheath—♦Genitofemoral nerve 
• Hypogastric sheath is NOT formed by—» Broad ligament 
• NOT a content of adductor canal —♦Femoral nerve 
• NOT seen in femoral sheath —•Femoral nerve 
• Femoral ring is NOT bounded by—» Femoral artery' 

• Urothelium does NOT line— ♦Membranous urethra 
• NOT a content of superficial perineal pouch/ 
space—‘Sphincter urethrae 

• Not a content of deep perineal pouch—‘Root of penis , 

• NOT a sphinctor of vagina—‘Internal urethral sphinctor 4 

• NOT a covering of graffian follicle—‘Germinal cells , 

• Inguinal canal in females does NOT transmit—‘Inferior t 

epigastric artery. • 

• To reach the tunica vaginalis in the scrotum during 
hydrocoele decompression structure which is NOTpierced 
—► Tunica albugenia. 

Structures which are pierced in order to decompress 
hydrocele fluid are 

Skin -► Dartos m/s -> fascia layer -> Tunica vaginalis 
(parietal) —► Tunica vaginalis (visceral) -» Tunica 
albugenia. 

• NOT a content of pudendal canal—»Nr to obturator internus 
• Perineal body is NOT formed by -^Obturator internus 
and ex ter nits 

• Structures NOT passing through greater sciatic foramen 
—‘Obturator inrernus and externus 
• M/s NOT s/by lumbar plexus — ‘Obturator internus and 
piriformis 

• Sacral canal does NOT contain -*L 4 - L } nerve roots. 

► L, nerve root is NOT involved in —‘Adduction of thigh. 

* Structure NOT felt anteriorty on PR examination—‘Internal 
iliac nodes. 

► Vessel which does NOT supply the anal canal -> Middle 
rectal artery. 


Artery which does NOT supply rectum 
artery, (remember that superior, middle & i n p C| .. 0 c Q |. 
rectal arteries supply rectum). r ;j||, 

NOT a derivative ol septum transversum— 

teres. \ 

NOT a derivative of pharyngeal arches—p a | a 
NOT a derivative ofhypoaxial mesoderm—H rec 


% 


VERTEBRAL LEVELS 


[134 

• Plane of Addison along -»9th cc. 

• Splenic axis is along -> I Oth rib. 

• Bifurcation vertebral landmarks. 

A bifurcation occurs on 4th level of each vertebral 
C4: bifurcation of common carotid artery 





T4 

L4 




bifurcation of trachea 
bifurcation of aorta 


cani V 


«T; 


► Aortic arch is formed at the level of which costal 
Vertbra T4, 2/3 costal cartilage . 
i Arch of aorta starts and ends at: starts at t4-5, rea c(l 
and ends at T4. 

Cardiac orifice of stomach is present at 7th rib. 
Optic nerve is 3rd order neuron. 

Level of Hyoid bone is C3. 

Body of manubrium extends from T2 to T4. 


RECENT POINTS 


- 1 

135 1 

• Rt coronary artery does NOT supply —> AV bundle 
» Nerve in close proximity of medial epicondyle of hum enj! 


Pectoiaj 





ulnar nv (diag of cubital fossa) 

• Clavipectoral fascia is NOT pierced by ->Lateral 
artery. 

• Calcar avis is a curved ridge on the medial wall offo 
posterior horn of lateral ventricle of the brain opposite^ 
calcarine sulcus. 

► Tardy ulnar nerve palsy is a late complication of # ]ai ers | 
condyle of humerus. 

Structure which is most superficial in cubital fey 
—►Medial cubital vein. 

NOT true of semimembranosus —> S/by sciatic part of 
tibial nerve. 

Wrist drop is due to injury to —> Radial nerve 
Structure lying superficial to flexor retinaculum -> 
Dorsiflexon at ankle joint is done by tendon of? FHL 


Larynx in child 


Extenl of thyroid gland 


Manubriosterni joints Angle _of Louis 

A End of SVC 


E 

3 

TD 

8 

W- 

<D 

CL 



Inf. mesenteric a. 


Umbilicus 
(but n/s T 10 nerve) 


L, 


L/O hyoid bone 

Bifurca" of common carotid a. upper border of thyroid cartilage 

Thyroid cartilage 


Cricoid cartilage 

Cricopharynx. lower border of cricoid cartilage, esophagus starts 
Isthmus of thyroid (opp. tracheal rings 2nd and 3rd) 


Suprasternal notch 

SVC begins, spine of scapul/root of it 


Extent of trach 


Arch of aorta, 2nd 3rd costal cartilage, tracheal bifurcation 
Birfurcation of trachaea in X-ray 

Lt main bronchus crossing esophagus, thoracic duct crosses 
from right to left, azygos vein also 

Tracheal bifurcation in standing. 

Scapula inferior angle, aortic valve, vena caval opening in diaphrag 
Hemizygos vein cross from Lt Rt 

Xiphoid process, Xiphisternal joint 
- Esophageal opening in diaphragm 


suprarenal gland - 

\ 

Thoracic duct begins 

El 

— 


, 

12 

Coeliac trunk 

L, 

Sup. mesenteric --- 

L. 

i 

Renal arteries 



Costo diaphragmatic line of pleura, Aortic opening in diaphragm 

Transpyloric plane through pylorus of stomach(plane of Addison ) 
tip of 9th CC. duodeno-jejunal junction 

Fundus GB, hilum of kidney end of spinal cord , neck pancreas 


f 10th costal cartilage forming lowest L/O costal margin 
L Subcostal plane and of spineal cord in newborn 


Bifurcation of abdominal aorta/aorta ends 
Inter cristal plane, (highest point of iliac crest) 

Transtubercular plane (through iliac tubercle) IVC begins 
L/O ASIS (Sacral promonatory) 


Coccyx, L/O pubic symphysis 
Fig.: Vertebral Levels 


CVDA 
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ANATOMY 


* Continuation of colics fascia in male lower down as 
superficial fascia of perineum Dartos ins/ Buck’s fascia. 
Liver develops front anterior portion of hepatic 
| diverticulum. Embryonic liver originates from the 
ventral foregut endodenn.The first morphological sign 
of the embryonic liver is the formation of the hepatic 
diverticulum, an out-pocket of thickened ventral foregut 
epithelium adjacent to the developing heart. The anterior 
portion of this diverticulum gives rise to the liver and 
intrahepatic biliary tree, while the posterior portion forms 
the gall bladder and extrahepatic bile ducts. 

» Endocardial heart tube formation in 3rd week. 

' Blood supply of midgut is from: SMA 
Most common site for placing transplanted kidney - 
inguinal pouch ; Hie kidney is placed in the groin in 
y our lower abdomen and can be put on either side. The 
transplant kidney is placed extraperitoneally in the right or 
(less commonly) left iliac fossa. 

Constrictions of ureter are NOT located at ischial spine. 
Ligamentum teres (Round ligament of liver) is remanant 



Gians penis - bartholin 


of left umbilical vein. 

• NOT a homologus structure 
gland. 

• True about anatomy of vagina —> The length of Posterior 
vaginal wall is more than anterior vaginal wall. 

• Part of brain concerned with olfaction is amygdala. 

• Trochlear nerve is also k/as ’pathetic nerve'. 

• 1st & 2nd posterior I/C arteries arise from superior I/C 
artery, a branch of costo-cervical trunk while 3rd- J i th 
arise from aorta. 

' Arrangement of structures in cubital fossa. 

Medial —* lateral (Mnemonic MBBR) 


Fig.: Structures in relation to stomach bed 


Median artery 


Brachial artery 


Pronator teres 
deep and 
superficial head 



Biceps tendon 


Radial nerve 


Fig.: Cubital fossa 


• Part of brain concerned with olfaction is amygdala. 

• Trochlear nerve is also k/as 'pathetic nerve’. 

• 1st & 2nd posterior I/C arteries arise from superior 
artery, a branch of costo-cervical trunk while 3rd-| 
arise from aorta. 

• Growth factors involved in cardiac differentiation- B\ip 
& 4, Activin A, Wnt3a, b-FGF. 

• BilaminargermdiscisfonnedandtrophoblastdifTerentiat^ 

on day 8 after fertilization. 

• Skin over femoral triangle supplied by genitof emora[ 
nerve. 

• Navicular bone laterally attaches to calcaneonavicular p an 
of bifurcate ligament. 

• There are 10 lamina in spinal cord section. Substantia 
gelatinosa corresponds to lamina II of spinal cord. 

> Passavant’s ridge is d/ to palatopharynegcus. 

1 Nerve emerging through trapezoid body of pons is 8ih 
CN. 

No. of somites at 3 wks are 38 pairs while 42-44 pairs a 
the end. 

Extra peritoneal fat is located below fascia transversalis. 
Epiglottis develops from 4t!i arch. 

Quadrigeminal artery supplies tectum of midbrain. 



Vasa vasorum is blood vessels plexus supplying blood • 

vessels. . 

Vaginal epithelium - stratified squamous non keratinized • 

pT epithelium — ciliated columnar . 

Olfactory epithelium is superior to superior turbinate of • 
nose. 

Tunica media is found in all blood vessels except veins. « 

Venous sinuses are sub-fascial in location. 

Clavicle pecularities - Only long bone which lies < 
horizontally, 1st long bone to ossify.Ossifies from 2 
primary centres, only long bone to ossify in membrane. 
Nutrient artery enters a long bone through diaphysis 
through an oblique canal & goes towards the growing ends. 
Cancellous/spongy bone are m/c affected by osteoporosis 
becoz they are more mctabolically active than cortical 

bone. 

Blood supply of medial surface of cerebral hemisphere 
is by ACA. 

Gallaudet fascia: Deep fascia of perineum or its 
continuation. 

Gallen's anostomosis is connection b/vv SLN (Superior 
laryngeal nerve) and ILN (internal laryngeal nerve). 

Froment sign is used for deep br. of ulnar nerve.Tests 
adductor pollicis m/s. 

Tractus solitarius is responsible for gustatory function. 

Multi unit smooth m/s is seen - Iris. 

Subpubic angle is 80°-100 ° in gynaecoid pelvis. 
Subscapularis attaches to upper end of humerus. 

Suture b/w bilateral parietal occipital bone - Lamboid 
suture. 

Long term memory is stored in neocortex. 

VPL of thalamus carries pain and temperature sensation. 
Largest vertebral body - in lumbar region. 

Length of trachea is 11 cm. 

Trachea b/s is by inferior thyroid artery. 

The oblique fissure T2-T3 vertebra to the level of 6th 
costochondral junction anteriorly. 

The septomarginal trabeculae (moderator hands I are seen 
in rt ventricular apex. 

The deep cardiac plexus is located in front of the 
bifurcation of trachea. 

Medullary cavity is absent in - sesamoid bone 

Arch of aorta starts at T4 level, reaches T3 and ends at T4. 

Corresponds to costal cartilages 2nd and 3rd. 

Esophagus pierces the diaphragm @ T, 0 . 


in 


the LEE (Lower 


A 



Esophagitis changes are max 
esophagus end). 

Ret:ins cove is a potential space b/w pubic bone & urinary 
bladder. 

RTA with pelvic injury involving bulb of penis . blood 
collects in superficial perineal pouch (butterfly hematoma). 

Organ of rosenmuller is a remnant of caudal part of 
paraovarian/epoophoron part. 

Vaginal lubrication is provided by secretions of the 
Bartholin's and Skene’s glands. 

Volume of testes before puberty < 1.5 or 2 mL. 

Volume of testis from puberty to 20 years is 6 ml -9 ml. 

' The mean scrotal temperature is 2.5 °C less than the body 
temperature. 

• Embryonic period is from 3rd to 8 wks post fertilisation. 

> Amnion is the innermost layer facing fetus. 

► Foregut is supplied by superior mesenteric artery. 

» Anomic aphasia is due to lesion of angular gyrus. 

» Length of medial rectus - 5.5 cm 

» Length of Inferior rectus - 6 cm 

• Length of lateral rectus - 7 cm 

• Length of superior rectus - 7.7 cm 

• Longest extraocular muscle is superior oblique. 

• Syndesmosis is a type of fibrous joint. 

• Bell’s valve also known as anal valve. 

• NOT a branch of arch of aorta — + Rt common carotid 
artery', Lt brachiocephalic artery. 

• Pain in external hemorrhoid is transmitted through 
pudendal nerve. 

• Singular nerve is inferior vestibular nerve. 

• Vidian neurectomy is done in vasomotor rhinitis. 

• 2D space between uncinate process and bulla ethmoidalis 
in knowm as hiatus semilunaris. 

• Sublingual duct that opens into submandibular duct is 
known as Warthin’s duct. 

• Nerve supply of buccintor- facial nerve 

• Pes cavus is due to calcaneonavicular lig. 

• Labourer's nerve is median nerve 

• Ulnar nerve is musician nerve. 

• Meralgia paresthetica is entrapment of -lat femoral cut 
nerve. 

• Test for long thoracic nerve injury - Back brush test.ask pt 
to back brush his hair..main boon naa style. 

® Ankle jerk- root value SI-2 and nerve checked is tibial 

• Knee reflex- root value L3-4 and nerve checked is femoral. 
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ANATOMY 


• StiK:o.Nl.il lino is at 1.1 level. 

• PuK.nretlif.il ligaments is found in females am tie 
puboprostatic ligaments in males. 

• Middle meningeal artery branch - Maxillary art 

c.xtearotid artery 

• Dudonciim develop from - foregut & niidgul both. 

• Nerve roof post, cutaneous . 11 . ol thigh - sl-^ 

• Nutrient artery of fibula.... peroneal artery 

• Epithelium has mg absorptive property - si 


_1 . tii in n r 


Immune privilege sites 

. Are able to tolerate the introduction of antig^ 
eliciting an inllammatory immune response. V 
. I'; Oruin. o>,s. M«. U,e ^ 

seminiferous tubules). I t( 

Epithelial Turnover Time 
. Time taken to icpl** >'« '»'a number of cell p 
. Lungs 180 d. skin 27 days, bard palate 24 d, H„ 0r \ 
, .. .1 mucosa 14 d. intestine 4 d. 


Physiology 






CELLULAR PHYSIOLOGY 


CELLCYCLE 

• Cell hypertrophy (Tin cell size) is d/to block prior to Gn 

phase or site a byTGF-fi. 

a b 

G ,- y S —I—>■ Gn -> M-> G | —I— > Go 

A TGF p 


• Jf there is a block after M (site b), cells do not enter 
quiscent phase and Tin numbers -> Cell hyperplasia. 

• phosphorylation of RB is molecular switch (on/off) of cell 
cycle. 

• Cyclin D is the 1st cyclin to Tse in cell cycle (first 
checkpoint). Appears in mid G1 but no longer detectable in 
S-phase. Degraded through ubiquitin proteasome pathway. 

• Cells arc most radiosensitive in early M phase (Early M> 
late M > G 2 — M > Gy> G|>S) and most resistant towards 
the end of S-phase. 

• In M-phasc (mitosis), the rate of protein and RNA 
synthesis diminish abruptly while the genetic material is 
seggregated into daughter cells. 

° Stages of Mitosis: 

Prophase -> Metaphase -> Anaphase -> Telophase -» 
Interphase 

0 Spindles are formed in late prophase and chromosomes 
are attached to spindles in metaphase. 

• In Meiosis: 

0 Crossing over and chiasmata formation in pachytene 
stage of 1st meiotic division. 

0 Genetic shuffling occurs in second meiotic division. 

• If cells are irradiated in G| phase, chromosomal 
abnormalities may result. 

• If cells are irradiated in G 2 phase, chromatid abberations 
may occur. 


T1 POINTS TO FOCUS 1 

-F Doubling of DNA and centrosome in —> 5 phase. 

4- Doubling of cell occur in -* * M phase. 

•F G2-M phase cells are most susceptible to radiation injury. 

*F Barr body is found in interphose of cell cycle. 

*F Cell cycle regulators in cell growth are cyclins & kinases. 

•F Mitotic spindles are formed by microtubules. 

4- Vincristine and vinblastine act by breaking microtubules, while 
paclitaxel stabilizes them.Colchicine is also a mitotic inhibitor. 
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CELL DIVISION 

Cell division is of2 type: 

1. Mitosis - prophase, metaphasc. anaphase, telophase. 

2. Meiosis — consist of 2 successive division. 

° 1st meiotic division 

2nd meiotic division - similar to mitosis. There is an 
interphase between 1st and 2nd meiotic division. 

Steps in 1st Meiotic Division 

Prophase-» Metaphase-> Anaphase-> Telophase 

>1” 

pairing of chromosomes (bivalent) 

Prophase: 

I Leptotcne: Chromosomes become visible 
Zygotene: pairing of chromosomes (Synapsis/ 
conjugation) and formation of bivalent 
Pachytene: tetrad formation, crossing-over and 
chiasmata formation 

Diplotene: Chromosomes break at the point of crossing 
* with exchange of genetic meterial 
Metaphasc: 

Spindle formation occurs in prometaphase, chromosomes 
are attached by centromeres and firmly bound (align). 
Anaphase: 

Chromosomes move from equator to the poles of the 
v cells (centromere does not divide in meiosis) 

Telophase: 

Chromosomes completely moved to opposite poles. 
Chromosomes in each cell reduced to half. 


CELL MEMBRANE 

• The cell/plasma membrane or plasma leu^ 

semipcrmeable membrane surrounding the cyt 0 . . 

• Composition: Proteins (55%) > Lipids 42% (p^ 

25% > cholesterol 15%, others 4%). s Ph 0 |,. 

• On the basis of wt, membrane consist °f prot e j n 

1:1 ratio. H 

o Transmembrane region of protein is |j kc]ji ^ 

hydrophobic a/a. 0 ^ 

o CBH moeity in cell membrane is GM2 gang|j Q . 
o Fluidity of cell membrane is Ted by unsatur*'^ 
° Regulator of cell membrane -> Cholesterol. 
[Details of cell membrane: see Bichemistry Sectj ^ 

INTERCELLULAR CONNECTIONS 

• Two types:_ 


f 


B/w cell to basal lamina 

1 


B/w cell to cell 

I 

I. Tight junction (zona occludens) 1. Hemidesrpo^ 


Provide strength and stability 2. Focal adh e 


Sion; 


1 Phase 

Events 

Chromosomal 

changes 

1 Centromere, sister 

| chromatids distinguished 

— | 

Prophase 

| Spindle fibres appear j 

Condense, shorten 

Pro¬ 

metaphase 

Spindle fibres attach to Condense 

chromosomes 

Metaphase 

Align 

Anaphase 

Sister chromatids move to | Divide 

opposite pole | 

Telophase 

Nuclear membrane reforms, 
Spindle fibres disappear 

Decondense J 

| Cytokinesis j Cytoplasm divides 

1 


Found in renal tubules, 
intestinal mucosa and choroid plexus 

2. Desmosomes 

o Contains cadherin 
o Found in skin 

3. Zona adherens 

° Contains cadherin 

4. Gap junctions 

° Permit transfer of ions and molecules connexoni S ; 

unit of gap junctions. 

• Transmembrane proteins that form tight junctions ar*. 
occludins, JAMs, claudins. 

• Charcot Marie Tootli d/s is d/to mutation in the gene cod; 
for connexins. 

EXTRACELLULAR MATRIX (ECM) 

• Cells are surrounded by ECM/connective tissue of cell 

• ECM contains 3 major constituents:- 

1. Ground substances: Proteoglycans + water + mineni 

2. Fibrous sructural proleinsrCollagen, elastin, Fibrilit 

3. Adhesive glycoproteins: Fibronectin, laminin. 

• Glycans or proteoglycans include -> 1 lyluronic aciii 
fates (chondroitin, keratan, heparan, dermatan). 





Collagen 


Elastin 
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o 
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Fibronectin 


CL 

O 


Laminin 


c 

nj 

u 

>■ 


Chondroi¬ 

tin 

Heparan 



Most abundant 
protein found in animal 
world. Constitutes 
25% of mammalian 
proteins. Has triple 
helix structure 

Abundant in dynamic 
connective tissues 
e g., arteries, lungs, 
skin and ligaments. 
Provides extensibility 
and recoil to them 

Large glycoprotein 
present in microfibrils 
(in the zonular fibres 
of lens, periosteum, 
elastin fibres of aorta). 


SVAS 

(Supravalvular 

aortic stenosis) 


Mutations 
in fibrillin-1 
gene —> 
Marfan's while 
in Fibrillin-2 
—> cong. 
contractural 
arachinodactyly 


Cell adhesion and 
migration. Fibronectin 
receptors interact 
indirectly with actin 
microfilaments present 
in cytosol. 

Cross shaped 
molecules which bind 
to CAM. Abundant in 
basal lamina/BM 
(e.g., glomerular 
basement membrane) 

sulfated glycosamino- 
glycan, found in carti¬ 
lage and bone 

Proteoglycans 

macromolecule 


n? POINTS TO FOCUS 



. Basement menhrane (BM) is thin, fibrous, extra-cel ular 
matrix of tissue that separates the epithelium, mesothcl.um 
and endothelium from underlying connective tissue. It PAS 
+ve and is consist of collagen type 4, laminin, fibronectin, 
entactin, tensem and proteoglycans (Heparin sulfate and 
perlecan). 

Sarcolemmal Proteins 

• Proteins/glycoproteins related to sarcolemma. 

• Two types:- 

1. Transmembranc proteins: Dystroglycans, lntc R rins, 
sarcoglycans, cavcolin-3 [ Mn: glycanDISC) 

2 Proteins localized to cytoplasmic face of membrane. 
Dystrophin, Dysferlin. Calpain. 

• Defect in sarcolemmal proteins and glycoproteins and 
their complexes results in selected muscular dystrophies. 

Cell Adhesion Molecules (CAMs) 

• Part of cell membrane that mediates cellular attachment 
to ECM. 

• Examples are: 

° Integrins 
° Cadherins 
° Selectins 

o igG superfamily molecules 

CYTOSKELETON OF A CELL 

• The cytoskeleton is made of three major kinds of protein 
filaments: 


Elements Diameter 


Made up of/ 
formed by 


Role In 


4- Mutations in major structural components of elastic fibres, 
especially elastin, fibrillins & fibulin-5, cause severe, often 
life-threatening , inherited connective tissue disorders such as 
Marfan syndrome, Menkes Syndrome, Cutis laxa. 

‘F Perlecan is a large multidomain proteoglycan found in ECM. 

+ Glycosaminoglycans (found in proteoglycans) are built up of 
repeating disaccharides. 


Microfila¬ 
ments 
(Thin /actin 
filaments) | 

7-8 nm , 

Actin 

Microvilli, m/s 1 

contraction, cy- ; 

tokinesis, adhering 1 
junctions 

Intermedi- 1 
ate fila¬ 
ments 

10 nm | 

composed of 1 
a variety of 
fibrous pro¬ 
teins (rope-like 
structure) 

Examples are vi- 
mentin, desmin, 

, cytokeratin, GFAP, 
neurofillament 

Microtu¬ 
bules 
(thick fila- 
1 ments) 

24 nm 

Long, cylindri- 
1 cal, hollow 

1 rods composed 
up of tubulin 
( dimers; Kine- 
1 sin, dynein, 

1 and dynamin 

1 Motility of cell, 

1 essential for leu¬ 
cocyte migration 
j (Diapedesis) and 
phagocytosis, 

I ciliary and sperm 
i transport 


Scanned by CamScanner 



































































«f a cc || IS t iio tubulin proi« ns rrotn 

microtubules. . ^ wlt | lin 

C o-ordin.iicd dvncln-niicniluhulc interact 
die .ixoncme are the hjsis ol cdliarx and sperm 


Microtubules 

• I.ony. cylindrical, hollow rods that unde i- 
assernhh and disassembly within the cell- 

* I* 1 *.. , . M „ c structural .mil or 

* <t, (V-fultulin heterodinier is die b. 

microtubules. 

• Role m locomotion of cells. .,, n 

♦ Ccimiolcs. cl,.,. mpriu uml mil** 

microtubule . . . 

" Cilm arc tnolilc cell processes »lm'i c <» • 
or ..holes eas a.sonemc. Axoneme lias 

arrangement. 

«* Nexln connects the 9 doublet. 

I . .n..rov ns ATP. Form microvilli 
n Dxetiin arm provides inert) 

which increases absorptive surface of cells 

- MicrottiMc defee. (Pclee. m dyenm arm) 

lends lo -► impaired eiliar)' niolilil). 

■ A-,.,«/r..»re is innnorilc elm (impaired sperm 
,„ <) „|„, impaired fallopian lube motility, inlob,led 
respirator) epithelium motility) * recurrent sinusitis and 
bronchiectasis; a'w situs inversus. 

Microtubule polymerization defect -> Defect in 
phagocytosis -> Chcdink Jlia K »shi syndrome. 

Drues which act on microtubules -> Vinca alkaloids, 
colchicine, mebendazole, thiabendazole, paclitaxcl, 
Griesofulvin. 


Molecular Motors 


1 

i Protein 

Function 

Microtubule 

Kinesin 

Role in axonal transport 

based 

Dynein (cytosolic) 

Role in axonal transport 


Dynein 

(Axonemal) 

Ciliary flagellar movement 


Dynamin 

Endocytosis(separation of 
clathrin buds) 

Actin based 

Myosin 1 -V 

M/s contraction 



y 

y 


- .VtlMTSTOrOCUS 

"oyneins arc defective In biliary dyskinesia. 

In Kortagener syndrome , an AR disordr 
missing In cilia & In males flagella of sperms. 
Microtubule assembly is prevented by 

vinblastine. 

function of ubiquitln ■ Degradation. 




Co 'ch, 


'til 


'Of 


•y Actin Is the most abundant protein present in mam 
y Centrosomc is the organizing centre of cell f 0r 
microtubules. 

•> Coordinated dyenln-microtubule Interaction i s 


ciliary & sperm transport. 

>y Selcctms play key roles in inflammation and i n 


the 




homing. 
Mutations 






in keratin genes prevents proper 




keratin filaments of IF & skin cells can rupturj^^y 
slight pressure. This condition is called epidermal ^ % 
simplex ys ' s bui’ 


Intermediate Filaments 



‘cells 
<S V >tT|( 


Intermediate filament associated proteins (fp/\p 
filaments in cross linked (to improve stability) 
may hind the filaments to other structures:- ’ 

° Filagxrin binds to keratin fibers in epidermal 
° Pleetin cross links with microtubules. Link 
to other vimentin fibers, as well as to microfii 
microtubules, and myosin II. atl ’^ 

° Kinesin is suggested to connect vimentin to tubuf 
motor proteins. II1 '' 

° Lam in receptor B: binds to inner nuclear nwr 

•“cinbraj 

Lamins are vital to the re-formation of ' 

. . ne nuck 

envelope after cell division. 

° Ankyryn : binds actin to IF at base of cell 

° Desmoplakin: binds IF at the site of desmosortic 

Accumulation of IF 


% 




In hepatocytes 
(In alcoholic liver d/s) 

I 


Mallory hyaline 


If 

In brain 

(in Alzhiemer’s) 

I 

Neurofibrillary tanpU 


• Mallory hyaline ate aggregates of prekeratin intermedia 
filaments in the cytoplasm of hepatocytes as a result 
liver injury e.g.,: in alcoholic hepatitis. Mallory hyalint: 


a | s o seen in primary biliary cirrhosis, indian childhood 
cirrhosis, HCC, chronic cholestasis, Wilson's, DM, morbid 
obesity, jejuno-ileal bypass and focal nodular hyperplasia. 


B 3 


^POINTS TO FOCUS 


1 


^ Lam inln is major protein component of glomerular basal 
laminae (GBM). 

y Ubiquitin is a small protein which degrades many intracellular 
proteins. 

y Extra-Cellular hyaline is seen in - Chronic GN, Arteriosclerosis, 
Leiomyoma [Mn: CA Leiomyoma) 
y Corpora amylacea are masses of hyaline seen in prostate, 
brain & spinal cord in elderly, and old infarct of Lung. _ 


CELLULAR ORGANELLES 

IYlj Cr0V j||j Apical plasma membrane 


Tight junction 



Basolateral membrane 
Fig.: Cell organelles & Cell membrane 


Mitochondria 


Large abundant abnormal mitochondria are k/as oncocytes, 
seen in oncocytomas. 


Endoplasmic Reticulum 

• Largest cell organelle of eukary otic cell. 



PHYSIOIOG' 


Two types: 



Rough/granular ER 

Smooth ER 

Ribosomes 1 

+ nt. Ribosomes on the rough 

ER are called ’membrane 
bound' and are responsible for 
the assembly of many proteins 

-nt 1 

Synthesize 

Secretory proteins, cell 
membrane proteins & 
lysosomal enzymes 

Lipids (steroids, 1 

membrane 1 

phospholipids, 1 
i cholesterols) | 

Numerous 

in 

Cells of pancreas, mucous 
secreting goblet cells of small 
bowel, plasma cells, neurons 

Cells of liver and | 

adrenal cortex | 

Site of 

Co-translational modification 
of proteins and initial folding 
of polypeptide chain(nascent 
protein) into 3D structures 

Fatty acid 1 

elongation, drug I 
detoxification, 1 
enzymes of 1 

glycogenolysis 1 

1 (G-6-Pase) ' 


POINTS TO FOCUS 


* 

* 


Largest organelle of eukaryotic cell is —> ER. 

Sarcoplasmic reticulum is modified ER found in skeletal and 
cardiac m/s. 

■y Lysosomes are "suicidal bags" of cells becoz they contain lytic 
enzymes & hydrolases. 

+ Proteins synthesized and sorted in RER include proteins 
destinated for membranes (e.g. ER, Golgi, lysosomal, and 
plasma membrane) and proteins destinated for secretion (i.e. 
secretory proteins). 


Synthesize ATP and k/as 'Power/energy house of cell'. 

Site of Kreb's cycle, p- oxidation of FA, oxidative 
phosphorylation, acetyl CoA production. 

Both imports and synthesize proteins. 

Matrix contains mitochondrial DNA, mRNA, tRNA and 
rRNA. 

Mitochondrial DNA: It is a double stranded circular 
molecule. Inheritance of miDNA is strictly maternal. 
Mutation of it results in Leber's hereditary' atrophy. 

Marker -» glutamic dehydrogenase. 


' Nissl's granules/bodies found in cytoplasm of neurons, 
are composed of rough ER + RNPs (ribonucleoproteins). 
Stains with basic dyes (like toluidine blue and thionlne). 
They synthesize enzyme cholineacetyltransferase & peptide 
neurotransmitters. 

y* Lipofuscin/lipochrome is a wear & tear pigment. It is a yellow- 
brown intracellular lipid pigment found in atrophied cells in old 
age, in brown atrophy of heart, in senile dementia (deposition 
in neurons) & in severe wasting d/ to malnutrition. Stained by 
fat stains, fluorescent and acid fast stains. 
y~ Mitochondria is power house of cell. 

^ Oncocyte s are large abundant abnormal mitochondria seen 
in oncocytomas. 
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Golgi Apparatus/Golgi Complex 

• Also k/as dictyosomc. They are site of post translational 
modification or proteins (e.g., glycosylation). 

• Each Golgi apparatus is structured with a:- 

C,s ' C, ° 1 ^ 1 (convex side) which is recieving end and 
° 1 rans (concave side) which is secretary end 

Involved in processing, packaging and sorting of proteins. 
Secretory protein like insulin is packaged into clathrin 
coated vesicles. Cell membrane proteins like hormone 
receptors are packaged into non-clathrin coated vesicles. 
Proteins involved in vesicular trafficking: 

° COP I: Retrograde, Golgi -> ER. 

° COP II: Anterograde, RER -> cis -Golgi (convex side). 
° Clathrin: trans-Golgi —> Lysosomcs, plasma membrane 
—> Endosomcs (receptor mediated endocytosis). 

• Involved in membrane recycling. 

• Marker—» Galactosyl transferase. 

Ribosomes 

• Are granules composed of protein and rRNA. 

» Polysomes (polyribosomes) are formed by ribosomes + 
mRNA, involved in synthesis of cytoplasmic proteins. 

9 Site of translation (of mRNA into a/a sequence) - 
© Free ribosomes are found in cytoplasm. They 
unattached to any membrane. Site of synthesis of cytoso 
and organellar proteins e.g., hemoglobin. 


of a proton pump (H+ 


Lysosomes 

• Interior is more acidic d/to action 

ATPase). , »hf>v contain lytic/ 

• Called "suicidal bags" of cell ec bonUC | ea se, 

digestive enzymes e.g. "bon * e ^ ^ colleg- 
acid phosphatase, glycostdase, ry 

. vZin"ose causes injury to lysosomes. 


Summary: Cell organelles 


Organelle 


Nucleolus 
Ribosomes 

• RER/ 

• Granular ER 




Site of synthesis of r-RNA 


Site of protein synthesis, translation of 
mRNA 

Site of protein synthesis 

(e.g., hormones, proteins found in 

enzymes) 


SER/ Agranular 
ER 

Golgi Body 


• Lysosomes 


Function 


steroid synthesis / 

detoxification/ FA elongat.cn T 

Processing/ packaging, intrace,| ulif 
sorting o^P rote,nS ' fOrmatl0n °IW 
Contain digestive/ lytic en*vm* V 

hydrolases (su.c.dal bags of cell; 
Contain oxidases/ catalases, ca, abo|| 



2.2 

esr and BjyiR 


ESR is ^ in 


BMR's Tin »MR is in 



* BMR depends upon lean ovuy — • 

X ZZLlsmam t« ,0'“™ '»"«’». 

* (viscosity^es) as m most on*, 

r .!TM AND NEGAT IVEFEEDBACK 
mechanisms - 

• In + ve feedback mechanism original stimulus is prom* 
E g clotting (As one clotting factor is activated, it acthi 
the next factor in sequence until a fibrin clot is achieve 
contractions during child birth (The hormone 
stimulates the contraction of the uterus This prodr 
pain sensed by the nervous system. Instead of lower**! 
oxytocin and causing the pain to subside, moreo^ 
is produced until the contractions are powerful enoiu 
produce childbirth), fever (hyperthermia). 


trols the raw , oops arc use neouS 

.. adrenaline 

sc tissue damage • ^ e * p0 sure 


gallve (9 

edDck 



Fig.: 


Feedback mechanism 


Non-Newtonian fluid 


Constant 


Chances with shearing force, 
Tes with change in velocity 


Laminar 

All gases and simple 
liquids, water, milk, 
sugar solution, 
mineral oil 


Blood, synovial fluid 


Membrane FLUIDITY D f the membrane 

* Depe ° b dS FA - 

• Membrane 1 P dou ble bonds e.g.. a cul. 

. FI.W>y nuWily a. "untpermures it 

* c^i***"* of 

hinders solidifies ■ * permute buff" • , 

PCs- Choiasrara. » Wa so ,,s panrraab, . 

' wara^ar^dorPar small hydrophilic molecules. 



vvaici uitv — 

p E R M EAB.e.TY Across UpM B«aV- 

H 20 > ;r . r era,C, r > 

SSK > C '* K> N oo-m 


(ur 6 ) 

difpos.b.lity Across Lipia 

. Depends upon permcabih > 

gradient, temp, etc. mornembranes in resting state 

. Mos. diffusible ‘on «;o ® ans pole „ tia , at ,as. is 

(at RMP) is K 101 ; } [n perve C eU is -70 mv and 

called resting poten ^ Diffus i on at rest in excitable 

in smooth muscle it a _ > N& . > pro tein, anions, 

tissue is in order of R 


is a measure of the resistance of a fluid to flow, 
jsity of a Newtonian fluid is dependent only on 

ire but not on shear rate and time. 

Ionian fluids: The viscosity of the fluid is 
[ t on temperature, shear rate and time, 
ig on how viscosity changes with time or shear 
flow behaviour is characterised as: 
tropic (time thinning fluids, i. e. viscosity ise with 
;.g.. Paint, shampoo, slurry, ketch up, chemicals, etc. 
etic (time thickening fluids, i. e. viscosity tes 


Selective permeability of cell membrane 
. T |,e cell membrane is selectively permc 

permeable) ^ ^ and 

"nions^pbare which arc ^ 

ions present in iCF. Maximum permeabrlrty is otk 

Cl > Na*. Contribution of Na’ to RMP is negligible 

- v ♦ ..ml maior intracellular 

. Major intracellular cation is K and major n 

anions are proteins and organic phosphate. M.j 
extracellular cation is Na* and anion is k 1 . 

• Presence of gated protein channels in the cell membrane is 

responsible for variable permeability of ions. 

- Least diffusible ion across biomembranes in resting state 
(at RMP) is Na’ 


(at RMP) is Na*. 

The ratio of intracellular to extracellular VC (normally 
__ .. . • _RMP and is vital lor 


lime) e.e.. Concentrated starch 



R 
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Distribution of Ions in the body 


r 

K 


r ' 

t tifJnHf 

J . 


(utitttt\ 


H I 


i r 

II A 


M I 


~1 

(irtit>n\ 

■ 1 r 

I ICO 


~1 
( I 


r-V 

N*i 1 - K 

A - OrjM/iK Arimiii 


II 


f 

Cl 


I ICO 


anlurn urr organic anions (PO 4 


POINTST6gOCU S' 

’> ,5o In 1C f major ration Is K‘ K 
> Proteins) 

-> InICf major i atlon P. No' and major anion It Cl\ 

y ')1H> of total body wiliam Is extracellular, of this maximum 
(id, r j%) Is in bonr. 

'V Water Is freely i/ermrable arid urea Is most diffusible 
substance 

*► Under the resting stall', cell membrane Is most permeable 
to K" Ion and hence the It Ml’ is mainly caused d/to diffusion 
potential of K' Ions I east or non diffusible Ion Is Na\ 

I he bicarbonate buffer system is the primary buffer system 
for the l( F arid intrrslitlal fluid. The phosphate buffer system 
dors not havr a role In regulating ECF pH, but It Is a very 
effective buffer system In urine and the Intracellular fluid (ICF). 

■> Proteins are the most abundant buffers In the body. At least 
)/4th of the body's buffering capacity Is via Intracellular 
protrms Hemoglobin Is an Important protein buffer, 

■> Mast abundant buffer In plasma or in ICF Is -> Proteins. 


Most Abundant Ions 


• Most abundant 
extracellular 

- Most jbund.int 
Inlracrllular 


Cation 


Anion Ion 



Equilibrium potential (E) for imp. ions l n a 


are: 


% 


% 



Remark 

'V 

-70 mV 

KMf' of neurons 

f,. 

- 90 mV 

RMP of neurons isclo^ 
RMP of muscles iseqjj,,-. 


f 61 mV 


*c. 

4 130 mV 



1 


Organic anions 
(PO 4 > Proteins). 


In presence of 11 non-dilTusihlc ion, the diffusible 

ion dislribuie themselves so dial af equilibrium their 
concenlral/on ralios are equal Gibbs Domnin effect. 

Al equilibriimi l/ie distribution of permanent ions aeioss 
the membrane is ossvmcirie and an electric gradient exists, 
whose magnitude c/b determined by Nernst equation. 


'H 1C Nernst equation helps in calculating lh c e 
potential forcach ion individually. However, 
of membrane potential at any given time depc^* 
distribution and permeability of Na\ K* and q 1 
The integrated role of different ions in the gci)c * 
membrane potential can be described accurately.* 
Goldmonn-f lodgkin-Katz equation. 


2.3 


TRANSPORT ACROSS CELL 
MEMBRANE 


Mechanism 

Mode of 
transport 

Kinetic 

Examp|(. 

Active Trans- 

Carrier medi- 

Against con¬ 

NaTw 

port 

ated 

centration and 
electrical (electro¬ 
chemical) gradi¬ 
ent, energy (ATP) 
required 

a5e (sotfut 
pump), 
exo/emta 
tosis 

Facilitated 

Passive from 

1 Substance is 

Glucose 

diffusion 

high —>low 

moved 

transport 

energy, 

in the direction of 

(GLUTS), 


But carrier 

Is reqd. 

electro - chemical 
gradient 

Hormores 


Simple diffu¬ 
sion 


Osmosis 


Passive, Car¬ 
rier Is NOT 
required 

Passive 


Fluid shifts from 
hypo —► hyperos¬ 
molar compart¬ 
ment (Hypo-> 
hypertonic) 


Diffusiorr 
lipid sold 
drugs 


Exocytosis Vs. Endocytosis 

B „U, are example »f active tn.r.pon 

c 



Exocytosls 



Def jnition 


Examples 


Extrusion of proteins 
from Golgi apparatus 
Total cell surface area Ted 

Emeiocytosis (reverse 
pinoevtosi s) is a type of 
exocytosis responsible 
for insulin secretion. 
Promoted by Ca'\ K' 
Inhibited by Mg" 


Require 


Ca", ATP 

Docking proteins eg. 
Syntaxin, synaptobrevin, 
Snap-25. 


Reverse of exocytosis 
i ed 

Phagocytosis (cell 
eating), 

Pinocytosis (cell 
drinking). 

Receptor mediated 
endocytosis via 

• Clathrin by 
endosomes for LDL 
digestion 

• Caveolin mediates 
cellular ingestion of 
various vitamins 

• Dyartamin (a GTP 
binding protein) 

Ca" 

ATP 

Proteins 


Exocytosis Pathway 


Protein synthesis In 
ribosomes on rER 


Initial folding of 

polypeptide chain 

in rER 


EXO¬ 

CYTOSIS 


Cell 

mebrane 


Secretory vesicles 
in cytosolchain 
in rER 


Cis end of Golgi 
Storage, processing, 
packaging 
& sorting 

I 

Trans end of 
-4 — Golgi 


pr IIpoIntstofocuT 




+ Botulinum toxin inactivates docking proteins, so it interferes 
with exocytosis ofAch from vesicles & cause flaccid paralysis 

*>■ Clathrin mediates receptor-mediated endocytosis of ligands, 
e.g. LDL lipoprotein, NGF, transferrin, growth factors, 
antibodies and many others. 

■T Caveolin are abundant in smooth muscle, type I pneumocytes, 
fibroblasts, adipocytes, and endothelial cells, 
lonophores are transmembrane proteins that control 
transport of ions (small organic molecules) acrosss the 
biological membrane 

4- Extracellular ligands are called first messanger while 
intracellular mediators are second messangers. 


PICTRIBUTION OF BODY WATER 


Total Volume = 33 L 

- 55 - 60 % of body weight 


Intracellular 
fluid compartment 

(2/3rd) * 22 L 


Extracellular 
fluid compartment 

(1/3rd) = 11 L 


Intravascular 
fluid (Plasma) 
= 2.35 L 


Extravascular 

fluid 

= 8.65 L 


Interstitial 

fluid 

= 8.25 L 


Transcellular 
fluid 
= 0 4 L 


. Body is composed of 60% of water and 40% of organic/ 
inorganic material (18% protein +15% fat + 7% minerals). 

• Body water, which is - 60% is composed of ICF (2 3rd) 

and ECF (1/3rd). 

• Citing an example of 55 kg old female 

• Proportionate values in a 70 kg man are easy to remember 

70kg —► 42 L —*■ 28 —► 14 —► 10. 5 —>• 3. 5L 

(body wt) (Water) (ICF) (ECF) (ISF) (Plasma) 

• Total blood volume is 8% of body w eight (roughly 6 kg in 
a 70 kg man) or it is 65 ml/kg. 

• Measurement of body fluid compartments is done by dye- 

dilution technique. 

• Measurement of ECF volume simultaneous with GFR is 
done by by 1251-iothalamate. 

• ECF is also called "sucrose space". 

• ICF and ISF both are indirect measurements 
[Remember: I comes in both]. 

Mecisurmerit of 


. _ * - -.e- 

<• TBW 

D,0 (Deuterium oxide/ heavy water), 

(Total body water) 

Tritium oxide, aminopyrine, antipyrine 

* ECF [ Mr: SIM] 

Sucrose, Inulin (most accurate), 


! mannitol. 


' Na'thiosulfate, 125 l-iothalamate 
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Measurement of 


TO SUMMARIZE 




gHEf jRS IN THE BODY 

acellular buffers include bicarbonate and ammonia, 

icreas proteins and phosphate act as intracellular buffers 
[Mn: ppi], 

I'-.xfra-t c Iluliir fluid and in plus nut'. 

huurhnnaic is the most important, most abundant and 
primary buffer in ECP and plamsa. 

The alkaline reserve refers to the available bicarbonate 
buffering capacity. 

• Intra-cvllular fhiid(lCF) : 

° Proteins may be considered the most abundant buffer 
in the ICF (and in body as well). 

0 Haemoglobin is an example of protein buffer and is 
more important buffer than plasma proteins. 

° Phosphates, do not have a role in regulating ECF pi I, 
but are very effective buffers in urine and ICF. 

• Physiological regulators ofblood pH include the respiratory 
and renal systems. The rate and depth of respiration are 
affected by changes in CCH levels. 

* Addition of a strong acid to the extracellular fluid would 
result in the T formation of IHCOj. 

’ The primary determinant of body fluid volume is the 
number of sodium and chloride ions lost from the kidney. 

The m/c cause of acid-base imbalance is respiratory < 
acidosis, a result of elevated blood levels of COi due 
to shallow breathing, suffocation, or Jung diseases that * 
impede Oj and CO> exchange. 

Hyperventilation leads to the levels of CCF> to drop to • 
below normal levels and can cause respiratory alkalosis. 


Osmolarity is number of osmoles per litre of 
changes with temperature and pressure of 0 t| K> S °\ 
Osmolality is number of osmoles per kg of s 0 |v ^ 
not change with temperature , so preferred. 

Tonicity is osmolality of a solution relative top| a 
NaCI and 5% dextrose are isotonic to p| asm Sl *H 


water is hypotonic while 20 % mannitol i s ^ 
plasma. 




Osmolality (mosm/L) = 2 [Na + ] mEq/’L + o. 55 
mg% + 0 . 36 [Urea] 

In slate of osmotic equilibrium, osmolality 0 fPrr 

Ell POINTS TO FOCUS ~~~ -- n 



*F Osmolality of plasma is 280 - 290 mosm/L. 

►F Contribution to plasma osmolality is maximum 0 f \ 
its associated anions ( -270 mosm/L). Plasma osi»ol]^ 
roughly 2x [Na']. 

►F Contribution to osmolality of plasma 

o Fa'and its associated anions which is -270 niosnv'L 
o Glucose 5 mosm/L 
° Urea 5 mosm/L 
° Proteins 2 mosm/L 

o K' is intracellular, so hardly any effect on osmolality 
"F Colloidal osmotic pressure of'plasma is also Idas oncotic pr^ 
tC- it is mainly d/to plasma proteins esp albumin becauseii^ 
higher plasma concentration & low molecular wt. 

Isohydrie principle: All buffer pairs in a homogs 
solution are in equilibrium with the same [H + ]. 
Henderson Hasselbach equation. When acids are pk. 
into solution pH = pKa + log [A-]/[HA] 

Ficks law or Fiek's principle deals with diffusion, ht 
deals with cardiac output measurement. 



Pick's principle is used to measure oxygen 


Albumin, globulin 


• Reverse 

consumption 


p^ MA PROTEIN S^ 

, There are 3 major plasma proteins 

and fibrinogen. « 

. Most of the plasma proteins are synthesized in liver but 

antibodies (y-globulins) are synthesized from lymphocytes. 

• Oncotic pressure of plasma is mainly d/to —> albumin 

I Albumin: Globulin ratio - 2:1 which is 3. 6-5. 2 6 m%: I. 
7 . 3 . 9 gm% (varies b/vv 1.5:1 or 1 .2:1) 

• Anti proteases plasma proteins are 


anti-chymotrypsin. 


a, - chymotrypsin, a 2 


- Macroglobulin, antilhrombin 


1. Albumin 

Most abundant plasma protein, exerts 70-80% (maximum) 
of colloidal osmotic or oncotic pressure. Albumin is capable 
of bind and transports FFA. unconjugated bilirubin, Ca , 
steroid hm, T3 , copper. It has low viscosity (LMNV, hi gh 
LfTrW nimiinn in blood ). Drugs like sulfonamides, pen G. 
dicumarol. and aspirin are bound to albumin. 

2. Globulins 


Types 

Examples 

Function 1 

al 

aj-acid glycoprotein 

Binds I 


(orosomucoid) 

AFP (dj-fetoprotein) 

qi AT(Antitrypsin/ 
Anti-proteinase) 

Trypsin, plasmin, 
thrombin 

progesterone 

a2 

1. Ceruloplasmin 

Binds and transport copper 1 
ion (Cu**) in plasma , 1 

Ferro-oxidase activity 1 


2. Haptoglobin 

Binds extra-corpuscular 

Hb, Peroxidase activity 


3. Hemopexin 

Binds heme { 

P 

1. P-Lipoproteins (LDL) 

1 


2. Transferrin 

Bacteriostatic, 


(Siderophyllin) 

3. CRP 

Fe carrier 


• Antibodies are y-globulin 

• p, microglobulin levels arc t in patients on chronic dialysis 
(hemodialysis related amyloidosis) 

• Serum pi microglobulin is the single most powerful 
predictor of survival (prognostic indicator) in multiple 
myeloma pt. 

• a 2 macroglobulin is a large plasma glycoprotein which has 
a role in transport of zinc and acts as a pan-proleinases 
inhibitor. 


3 . Fibrinogen 

• Large size molecule, contributes viscosity of blood. 

• 340 kDa plasma glycoprotein, that is converted by 
thrombin into fibrin during blood dot formation. 

• Fibrinogen is synthesized in the liver by the hepatocytes. 

Transport or Binding Proteins in Plasma 

• Ferritin is storage form of iron in tissues. 

• Transthyretin (Prealbumin) is carrier of TBG, T4 and 
retinol-binding protein bound to retinol in serum and 
CSF. TTR misfolding and aggregation is known to be 
a/vv the amyloid d/s, senile systemic amyloidosis, familial 
amyloid polyneuropathy (FAP) , and familial amyloid 
cardiomyopathy. 

Transcortin binds cortisol (cortisol binding globulin; 
CBG). 



pmsioion 


[Mn: p globulins: Beta - TLC] 


CRP (C-reactive protein) 

• CRP is a P- globulin, synthesized in liver. 

• So named because it was first observed to react with 
C-antigen of pneumococci. 

• Neither antibody nor specific to any microbial infection. 

• Marker of cardiovascular d/s. 

• ted in/sensitive indicator of infection, inflammation, 
tissue injury like AMI, CVS conditions secondary to 
atherosclerosis and solid tumours/malignancies. 

• Detected by: 

° Precipitation method using C-carbohydrate Ag. 

° Passive latex agglutination. 


ACUTE PHA.SE PROTEINS 

9 ted during in inflammation/tissue damage. 
«> Synthesized in liver. 


R 
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Some* proteins are ted ri„ ■ 
are k/as "+ vc acute phase nng . acuIe infl amniatior 
Some proteins are led dun 0 ^^ rCa . C,ants ‘ e -8- « 
are k/as "-ve acute phase ^ aCU ' e ,nflan,n >atior 
transferrin. P ** rcac,a " ls - e.g.. Album 


• I sing extracellular concentration of K. 
° tses magnitude of RMP- 
° 4-ses negativity of membrane. 





"ve acute phase proteinsTse 

I 

° Sr. Amyloid A 
° CRP 

C omplement proteins 
° Coagulation proteins 
(fibrinigen, vW factor) 

° Proteinase inhibitors- 
a,AT 

a i ac >d glycoprotein 
MBP (Mannose binding 
protein) 

iVFkB (Nuclear factor kappa 
that stimulates the synthesis 
Molecules which stimulate 
reactants are -» IL-1 mainly, 11 


l 

ve acute phase ise 

I 

° Albumin 
0 Pre albumin 
° Transferrin 
° Histidine rich 
glycoprotein 
Transcortin 
° Transthyretin 
° RBP 

(Retinol binding 
protein) 

-B) is a transcription factor 
of acute phase reactants, 
synthesis of acute phase 
^-6 also. 


2.5 


NERVE PHYSIOLOGY 


VOLTAGE GATED CHANNELS 



Type 

Cl' channel 

Dimer (In animals), In humans pentamer 

Na*channel 

Trimer 

K* channel 

Tetramer 

Aquaporins 

Tetramer (Pore in each subunit) 

Ligand gated 
channels J 

Pentamer 


RMP (Resting Membrane Potential) 

• RMP or resting voltage is mainly d/to K + Ions (transport 
through K + channels) and an ion pump called the NaTK/- 
ATPase. In a/I excitable tissues (including heart m/s) . 

• RMP is close to the isoelectric potential of K + but RMP of 
a nerve is equal to equilibrium potential to Cl'. 


Action Potential (AP) 

• In neurons AP originates at the axon hillock. 

• AP is d/to Na+ influx. Magnitude of AP is afr ect 
Na+. ling the ECF Na+ concentrat.on tes the si ^> 
but has little effect on RMP- 

• AP is comprised of the following stages: 

1. Resting stage: It is the polarized stage of , he 
(RMP-90 mV). 

2. Depolarization-. Membrane suddenly beco^ 

permeable to Na + ions. Polarized state is nem ra(j * 
inflow of Na* ions. Then, the MP rises ra p i d j , ci 
direction (-90 mV to -70 mV. -50 mV , 0 0 ^ 
finally to+30mV). 

3 Repolari:ation\ It is due to K + efflu.\ (d/to cip en j n 
channels) which re-establishes normal RMP. c 11 

4 Hyperpolarization : Membrane becomes m 0 r e ne 
than the RMP if K + cfllux is exaggerated. 

• Hypocalcemia Tes the hyper-excitability of nerve* 
and muscles cells by ting the amount of dep 0 | ari ' 
necessary to initiate the changes in Na+ and K+ concW 
that produces the AP (conversely hypercalcemia stabjj 
the membrane by ting excitability. Hypercalcemia j. 
precipitate cardiac a K- ion is the most diffusible and 
is least /non-diffusible ion both in resting as well ^, 
excitable tissue. 

• Chemical gradient across the cell membrane is maintain 
chiefly by K + . 

Generator Potential (GP) 

• Local potential which is graded, non-propogated t 

decreamental. 

• Susceptibility of nerve fibres to 

1. Local anaesthetic/Cocaine C > B> A 

2. Hypoxia B > A > C 

3. Pressure A>B>C 

[Mn LOCALOBCPAC] 

Most and least susceptible fibres are given, remain: 
comes in between. E.g., in LOCAL most and le 
susceptible fibres are Cand A and B is in between soC 
A> BJ 



-— „„ ««*> a H,a 

y sensory aso camma(Ay). 

y Motor axons ore by cfibres 

* /< carried by A6 anas w affe rents for 


y After complete 
day- 


pain. Acts oy -.- 

action gate theory) ■ c , in ic for relict or m/s 

action spinal endorphins release. 

jfsrgjpcus 



—■—■— 


every tissue of the body 

A 5(myelinated)— fast pain 


VPN thalamus 

t 


* Substance Pis mediator of pain^ carries 

* Affect Urn* ofaut 2 ” 7 sympath etic unmyelinated C 

sensory informat,on(pam) * and coun terirritants 

y oLomina, P ain works by stimulation 

; s ° m ™ ™’°' 
neurons are activated by e Oher_ -- 


drg 


C (unmyelinated) — slow pam- 


dorsal root 


Prlanaer an 


- rUccifiration 


Type Subtype 


Numerical Origin 
classifies" of 
sensory 


Function 





Diameter Conduction 
urn Velocity 


Myelinated 

A 

Aa 

la 

lb 

M/s spindle, * 

annulospiral end (la), 
Golgi tendon organ 
(lb) 

Proprioception, ± - 

somatic motor 1 ^ 

AP 

a 

M/s spindle, 

flower spray ending, 
touch, pressure 
receptors 

Touch, pressure 5 

Ay 



Motor to m/s spindles 1: 

AS 

hi 

Pain & cold 

some touch receptors 

Fast pain, cold, touch 

Partially 

myelinated 

B 




Preganglionic | 

autonomic efferents | 

Non¬ 

myelinated 

C 

Dorsal 

root 

IV 

Pain .temperature 
and other receptors 

| Slow pain, temp, 
i (cold/warmth),some 
[ mechanoceptor 

1 reflex response 



Sympathetic 



1 Postganglionic 

1 sympathetic 
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n Nen * c °ndu«io„ 

B * Nervc immikf. 


Nerve impulse r-iv^ 

k/« «on h i |fc c r,M i "' ) k ‘ 8i " S in ">e «g„ 

d/, ° high no. ofNa’ c i, ' °' vesl "'reshold p< 

1 Hl 'ehe S , con™,™, area. * 

“'-'■‘•(ration ot Kin' „i 

n °cle of R anvicr a channels/unit area is j 

in motor n» 

axon hillock has low^t fr ° m axon hil, ock b< 

AP in sensory "neurons* ^ «***». 

Sensory neuron^ar^DRCj^c 'Hi 1 ' 3 * noc * e 

Conduction is faster in r (Psendounipolar cell 
Synapses g^' m > d,na,cd a x °ns. 

direction only becausT’n C ° ndUC,, ° n of im P uIs 

present in vesicles of n ! nCl,r0transniitler "-bstan. 

CS ol Presynaptic neurons only. 


Nerve Injury 

• Part distal injury Walierian degenera|ion 
sheath 8 ™'”" 0 " ° f ““ C> ' Iinder axon r °"°wed •>. 



• Hell Megeiulic Law 

Dorsal roots are sensory and ventral (anterj 0 
motor. r °otj 

• Law of Project ion 

No matter where a particular sensory pathway j s 
along its course to the cortex, the consci(H, s Sll,, \ 
produced is referred to location of its recep t SC|, \ 
phantom limb phenomena ° rs I 

• Law of specific nerve energies (Muller's Doetrj n 

When the nerve path from a particular sense 
stimulated, the sensation evoked is that fo r ^ 
receptor is specialized no matter how or where a | IC H 
pathway the activity is generated. 0| ^ 

• Mary low 

PR a 1/BP (But vice versa is not true). 

• Pick's principle deals with diffusion. 

• fsohvtfricprinciple deals with buffers. 

• Stewart principle deals with thermodilution m ct | 

measuring cardiac output, ( 


tactile Proteins. 


of m/s 



Actin 

• Myosin 
(Length 

1.6 


Troponin 


ATP , myosin, troponin 
Actin 


TropT —> Iropomysin 
Trop l-> inhibits 

myosin-actin 
interaction 


Binds to myosin to 
form acto-myosln 

Acts as linkage b/w 

microfilament and 

cell membrane, 
force transducer, 
hydro-lysis of 
ATP during m/s 

c ontraction __ 

Present in skeletal 
and cardiac m/s 


• Part proximal to injury -> Primary degeneration. 

europraxia —> No anatomic disruption, axon and myelin 
sheath remains intact. 

Axonternesis —> Only axon and myelin sheath are 
disrupted. Endoneuron is intact here. Motor march is seen. 

• Neurotemesis —> Complete section of nerve. 

LAWS RELATED TO NERVES AND OTHERS 

• lLeber's law or Weber Feehner's law 

States that subjective sensation is proportional to 
the logarithm of the stimulus intensity (intensity 
discrimination) . the relatioship b/w the intensity of 
stimulus, the size of generator potential and frequency of 
AP. 

Magnitude of stimulus °c log of intensity of 

percieved stimulus strength 

[Size of sensation felt] 

• 

► Power iavv describes interpreted signal strength as • 

(R= KSa) y. 



MUSCLE PHYSIOLOGY 



M/S PROTEINS 

• Each m/s fibre is a single cell 
and multinucleated and is surrot 
membrane of m/s fibre) . 

• The m/s fibre in turn made up of myofibrils. The myol^ 
are intum made up of individual myofilaments made ap ' 
contractile proteins which are 4. 

• The sarcomere is the functional/contractile unit ofc 
fibre. Sarcomere is composed of two myofilaments’ 

a) Thick filaments: Myosin 

b) Thin filaments: Actin (mainly), troponin, tropomysin 
• Myosin is major protein of m/s, constitutes 60% oft 

proteins. The type present in muscles is myosin II. It but- 
actin. Length is 71 nm. Myosin heads attach to the ace 
filament to form "cross bridges". 

> 1 molecule of tropomyosin covers 7 active sites of actin 
Troponin is present in skeletal and cardiac muscles (h 
not in smooth m/s) . 


which is long C y| ind . 
nded by sarcolemn^ 



affold Proteins of m/s 

Actinin binds actin to the Z-lines. 

Tiiin: called glad, protein a S i. is the larges, pro-n (lon& 
flexible and slender) molecule ye, desert)™ 1 ; .C* M 


elasticity to the heart. 

• Destnin: Present in intermediate filaments. 

• Dystrophin : Provides strength to m/s sarcolemma. Present 
in all muscles, brain, retina. Its absence results in DMD 
(Duchenne m/s dystrophy). If dystrophin is defective or 
decreased, it results in BMD (Beckers m/s dystrophy). 


Phospholamban 

• Protein in sarcoplasmic reticulum which inhibits the 
activity of Ca”” pump. 

• Helps in contraction. 

• Its inactivation results in tse in Ca++ sequestration by SR 
which leads to 

1. Jr duration of contraction in cardiac m/s 

2. Relaxation in smooth m/s 

3. Little/no effect on skeletal m/s 


ture of a Sarcomere ^ fibre) is the area 

mere (the functional unit o composed of 

rsrjju n, z -I-- s r° merc ,s 

:,nate thick and thin sarcomeres. 

inc; Membrane that sep seen as pan of 

band (Anisotropic band). Dark 

^"(isotropic hand,: Ugh, band area b/w the ends o, 
zone^Area by which 2 ends of the thin filaments Ml <° 



, nd remains constant and H disappers during m/ 

r HA° Z l -Hfne is in A-band and 7. disc is in ihe 

d; Z line comes closer, 1 Band disappear]. 

Sarcomere 

^ 


1 




f 

B 


Z line 


M line Z line/disc 


Thin filaments 


Thick filaments 


H zone 


1 band 


1 band 


A band 


Fig.: Structure of sarcomere 

• Motor unit Each single motor neuron and the m/s fibre 
innervated by it is called motor unit. 

• Sarcotubular system: Comprise SR (sarcoplasmic 
reticulum) and T-tubules (transvrese tubules). 

o Sarcoplasmic reticulum (SR): Terminal cisternae are 
enlarged areas of the SR which store Ca ions. Ca — 
induced Ca^-release mechanism operates here, 
o T-tubules are deep invagination of sarcolema and 
transmits AP. In skeletal m/s, there is very high 
concentration of L-type of Ca* channels in T- tubules. 

• Phospholamban is a small protein, comprising 52 amino 
acid residues. It is present in SR of cardiac, smooth, and 
slow-twitch skeletal muscles. It is reversible inhibitor of 
the cardiac SR Ca”* ATPase (SERCA pump) activity. It 
regulates basal myocardial contractility (Inactivation of 
phospholamban results in sequestration of Ca by SR — 
Force of ventricular contraction. 
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v phosphor) Lise 


* ****»««< ... 

° '’J^vsphoiA I.ino kina: 

^i l CZn) (,,Wtf,iVa,CS 0,1 * Channcl h >' ‘•ophosphory- 
Ailon\ I e_\ cl.ise, 

tV Jvpeiulenr kinases. 

" NOssiuhase. 

° tV -My-'* Al Pase. 

NMl).\ receptor. 

Ir also activates I- cells and j s s ii f 
pressants. 


|^P> 


I POINTS TO FOCU£ 


*F Compared to isometric exercise, isotonic ex erc - 



stimulated by immunosup- 


qreatcr t se in stroke volume. Chronic isometri 
not lead to a change in resting HR and stroke i/ 0 / 0 

* Intracellular Co ** is required for contraction i n 0 , e - 
m/s i.e. skeletal, smooth and cardiac muscles. V. 

H- Sustained tonic contraction in smooth m/s (pr o i 0n 
of contraction) is d/to —> Latch bridge mechanise 

* Differences in the refractive indices of diffa^ : 
skeletal m/s is responsible for cross striationsjru ^ 


M/s Types 


M/s Contraction 

• >A chants,,, of contraction 

Aetin filament slides over myosin -> 

° Shortonin S of sarcomere (Power stroke) -> 

( on tract ion in skeletal m/s. 

Lengthening of sarcomere is responsible for the relaxation 
in skeletal nvs. 

Duration of maxm contraction depends upon —* Relative 
refractory period (RRP). 

k a is the excitation-contraction coupling agent. Ca** 
released from SR binds to trop-C in skeletal/cardiac m/s 
and calmodulin in smooth m/s — > Brings contraction. 

W hen tension in a m/s fibre is maxm its length is called as 
—► "Optimum length”. 

• A< ■ rctru When contraction occurs without an appreciable 
i in m s length of whole muscle (iso = same, metric = 
length), so no work is done and there is no movement. 
Isnkmetic speed and tension remain constant through 
ROM (special machines). E g., pushing a wall. 

• Isotonic When contraction occurs against a constant load. 
Isotonic contraction do work in body building. Tension is 
constant - speed differs (most weights exercises are isotonic). 

• Trcppc Staircase phenomena: When a series of maximal 
stimuli is delivered to skeletal nv's at sub-tetanizing 
frequency, tension raises during each twitch. After several 
contractions a uniform tension per contraction is reached. 

f Rheobase: Minimal strength of current (stimulus) to 
produce a response (m/s contraction). Time taken by a 
rheobase to produce response is 'utilization time'. 

Chronaxie ; Duration or time taken by twice the rheobase 
current to produce response. Chronaxie of a nerve is less 
than that of muscle. 



Actin, myosin 
tropomyosin 

Troponin 

• Contraction 

• Chronaxie 
» EPP 

• Automaticity, 
Rythmicity 

Cross 

striations 

Nucleus 


Phasic 


longer 


-nt 


Tonic, 

sustained 

Shorter 


+ (Striated m/s) - 


Multiple 


(Non- striated) 
Single, 


Single, 


(multinucleate) (uninudeated), Ce s ’ 
peripheral Central nlrs 


Syncytium 

• Intercalated 
disc 

• Fibers 


+ in g. i. SM 


Red fibres 
central, white 
fibre peripheral 


RMP (in mV) -90 


-50 


-90 to-j 
(pacemie 


Gastrointestinal and esophageal smooth m/s fc 
properties of a functional electrical syncytium like car 1 
syncytium. 

The phosphagen system: are energy storage compoc 
aka high-energy phosphate compounds. It is the fas 
way to resynthesize ATP. Creatine phosphate servest 
phosphagen in skeletal muscle and in the brain. 


prop"lies ol cyclase (Gsj arrd T eAMP. 

• fphiWls tPd 0 p hospho,amban dyP»»‘ pl '“>' la '' 0n 

'J' 

T SERCA activity (ARP) in cardiac m/s 

. las.s(hicludespliaseO, |.2and 

Lasl! .i" C ° n ” , vilh duration of AP and i. is longer 

in°skeleial muscles. No AP from unorlrer p arr of 
heartvrd^ re-excitc .he m/s when hear, m/s ,s m ARP. 

cells depolarisation is d/to Ca mflu. - 

’ n/toK* efllti.’r(spontaneons depolarisarion). opening of Wf 
(hype,polarisation/funny) channels and openrng of Ca 
T-channels. 

in Smooth m/s 

pMP is -50 to -60 mV. It is not a straight line but is 

• ^ ula ,ing and wavy k/as DER (Basal Electrical Rythm). 

. hI s spike potential (no. the BER) which produces 

contractions in SM. Depolarisation is d/to Ca~ influx 
while repolarisation is d/to K efflux. 

• BER is d/to oscillations in activity of Na/K pump. These 5 
to 15 mV oscillations vary in different part of GIT. Maxm 
frequency is seen in duodenum (12/min) while minim in 
sigmoid colon (3/min). 

• For development of AP an adequate stimulus is enough. 
Stimulus which is stronger than adequate do not produce 
bigger APs (all or none phenomena). 


Extract 


Pnd Plate Potential (EPP) 

E d ,• n is a depolarization potential. It 

• EPP (end plate poten .a > d cardia c muscles 

develops at NM junction m skeleta 

but not in SM. 



1. Type 

2. Propogate 

3. Decrement with time 

4. All or none 
phenomena 

5. Stronger stimulus 
causes 


Highly local event; 
Confined to 
motor end plate 

No 

Yes 


EPP of more value, 
Forerunner of AP 


Involves 
whole nerve 


rj P OINTS TOFOCU S 

+ "u/Lum potential /or on ron («.». «»•) Is calculated by 

+ CPoIcZlTroy o^cop.1 is used re record elecrr/col 
events (EPP) in a mammalian tissue. 

y Synaptic potential is recorded by -> micro electrodes. 

+ EPP at NM junction (like EPSP at synapse) belongs to the 
class of graded potential. Greater the stimulus greater is the 
intensity of EPP. 

-F EPSP ( Excitatory post synaptic potential) is d/to opening of 
No* and Co*~* channels ( mainly influx of Na+ channels) 

y IPSP (Inhibitory PSP) is d/to influx or opening of CP & K* 
channels (or closure of Na* and Ca** channels) 


Stretch and Inverse Stretch Reflex 


In 

RMP 

(mV) 

Depolarisa" 
is d/to 

Repolarisa” § 
is d/to 1 

Nerve fibre thick 

-90 

Na* influx 

K* efflux 

Skeletal m/s 

-90 

Na* influx 

K* efflux 

Cardiac m/s: 
ventricular m/s 

-90 

Na* influx 

Na*efflux 

(initial), 

K* efflux (final) 

Smooth m/s 

- 40 to - 60 

Ca** influx 

K* efflux 

Pacemaker cells (SAN) 

-50 to - 60 

Ca** influx 


RBC's 

- 10 



Inner hair cells 

- 150 





Stretch Reflex Inverse strtch reflex R 

1. Reflex type 

Monosynaptic 

Bisynaptic | 

2. Stimulus 

Tapping of tendon —> 
tin m/s length 

t in nv's tension 

3. Receptor 

M/s spindle, intrafusal 
fibres 

Golgi tendon organ 1 

4. Afferent 

la, 11, y 

lb 1 

5. Centre 

Spinal cord 

j Spinal cord 

6. NT 

Glutamate 

1 Glycine 

1 (Autogenic inhibition) 

7. Efferent 

Au 

j Aa 

8.Response 

1 M/s contraction i M/s relaxation 
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Willu, r;i\v;,| reflex < • 

(>l i po| }' s yn;ip|j c re(i r i ‘t S01 , 1 c * ,e,,s °r reflex) 



•■IhIoi 


•unal roll 


ex. f; 


w il!iilrawa|). 


Cx> crcmasieric 


al 

relic? 


x. 


> ls an example 
superficial reflexes:- 
Nabisnki sign (flexor 


2.7 


NERVOUS SYSTEM 



BLOOD BRAIN BARRIER (BBB) 

• BBB is fonoed by foot processes 0 f 




endothelial cells of brain capillaries having,: r V 
Lipid soluble substances can cross BBB fent j^ 
e.g., anesthetic gases (N 2 0, Haloth ane) 
unconjugated bilirubin and urea (slowly) Hi, 
permeable 

Substance which do not cross 
catecholamines, proteins/polypeptide (insul, n) 
Areas which lies out side the BBB are cal| ed ’ c J 

cumventricular organs) 

Sub fomical organ (SFO), Organ vasc U | 0s 
postrema. Post pituitary (neurohypophysis) ^ 


maintain muscle ' S,r ‘ :,c,, rcne * 
I a- .length. Mohave 2 *•— 


h\tri/i Sa i 


that 


types of fibres: 


operates to 


Nuclear chain fiber 

i 


-■ _ '™" Va,al b > ««. neuron 

'nhtliiisal fibers arc ''H b> V-ntolor neuron. Further 
eliain fibres whirl, r . , typCS ~ nuclear bag and nu. 
shortening. LP ° rl m ' S length and velocity of m/s 

Nuclear hap fiber 

i 

Detects dynamic length change static 
(discharges most rapidly 
when muscle is stretched) 

• l FUnda: Chai " is Used 10 makt -‘ static] 

. t,LS n/u CL ^ inhibition: Renshavv cells are inhibitory 
interneurons in the gray matter of spinal cord. They act 
t rough a motor neurons and utilize glycine as inhibitory 
NT. Strychnine and Cl. tetany' acts on these cells leading to 
tetanic contraction. 

• Reciprocal innervation is seen in both:- 
° In stretch reflex —» Reciprocal inhibition 
° In GTO reflex —>• Reciprocal excitation 

Golgi Tendon Organs (GTOs) 

• They activate inverse stretch reflex (inverse myotactic 
reflex). 

• Bisynaptic reflex initiated by GTO is located in m/s tendon. 

• Transmit sensory' information via group lb aflerents. 

• They respond to the degree of muscle tension (or force of 
m/s contraction). 

Em 


% 

8ll e 

111 ' 

’0, 


ventral median eminence of the hypothalamus ^ 
[Mn SOAP] 

BBB may be damaged by-> anoxi a> j 

inflammation, hyperosmolality, hypercapnia ^ 

’ “ClJ 

trauma. 


"POINTS TO FOCUS 


4- Blood nerve barrier is formed by 
>y Blood brain barrier is formed by 


* 


Perin ^ 
Foot Pr oc*J 

° Sfr0C ^J 

Sertoli cell, ' 


•y stood testes barrier is formed by 

-y Blood CSF barrier is formed by -* 

-y Choroid plexus , epithelial cells & the arachnoid memb rir( 
>y The blood-air barrier is formed by -> Type 1 pne um ^ 
the endothelial cells & BM (alveolar-capillary h arri £ 
membrane). It exists in the gas exchanging region ofthei^ 
•y Phagocytic cells in the CNS —> Microglia 

A Glutamine synthase is present in astrocytes which cp, 
NH3 + Glutamate —> Glutamine. 


POINTS TO FOCUS 


■y Each Golgi tendon organ consists of a capsule of 3-25 
extrofusal m/s fibers. 

•y Each motor neuron innervate 10-100 m/s fibres. 

■> M/s spindles are collection of 6-8 specialized m/s fibres. 

-y M/s spindles stimulate a-motor neuron. 

•y Golgi tendon organ activation inhibits a-motor neuron. 

•y a-motor neuron causes m/s contraction. 

•y Synaptic cleft20-40nm. 

4- Nerve regeneration 1 mm/day. 


HYPOTHALAMUS 

• Hypothalamic areas and nuclei are:- 

1. Preoptic area: Preoptic nu. 

2. Anterior (optic area): Ant., supraoptic, suprachiaa 
paraventricular nuclei. 

3. Middle (tuberal) area: VMN, DMN, arcuate 

4. Mamillary area: Posterior, lateral. 
Parasympathetic outputs, thirst, diuresis (Osmorecepts 
response activated by heat and sleep centre are preset 
anterior hypothalamus 



(Vledial 

preopti £ 


Anterior 


Supraoptic 


Supra- 

chiasmatic 


Para¬ 

ventricular 

VMN 


DMN 

Arcuate 


Posterior 


Lateral 


Regulates Gn re¬ 
lease, regulation 
of male sexual be 

haviour 

Osmoreceptors 

sense the osmolal- 

ity, , 

Senses hot and 
triggers sweating 
Water balance 
through ADH 

(vasopressin) 

Recieve retinal 
inputs, regulates 
circadian rythm / 

diurnal variation 

(biological clock) 
Oxytocin release, 
conserve water 
Satiety centre, 
glucostat, 
reward centre. 
Satiety (fullness); 
also involved in 
Aggression 
Gl stimulation. Trig¬ 
gers Shivering 

Neuroendocrine 
control, releasing 
hormone and DA 
neurons 

Thermal regulation 
by conserving heat, 
Sleep control 

Feeding/hunger 

centre, rage centre 


Thirst 

(overhydra¬ 

tion) 


Dehydra¬ 
tion (As in 

diencephalon 

damage) 


Dl 


,. to cold (bent 

hypothalamus rcsr< ^ cr i n « and non-shivering 
rostenoi l>yP oconslr iction, shiver. ^. c ,- u |ncss/arousal 

centre) e.g-. partl ctic P alh "‘‘ V , d in appetite control. 

sz%zr. . , rnBC ano 

• of rci " raBC ' ,oc,c 

... 7 * 

. Circadian rythm: .s the of ACTH (which controls 

functions. Seen .n > see « ado tro P h.ns. 

steroid secretion), GH, maia _ 



Satiety, 

aphagia 


Hyperphagia 

(voracious 

apettite), 

obesity 


3 


•TTOINT STOIOLua. - - nucleus contains more 

B M Tr nucleus is sexually dimorphic nude , 

-y pre-optic nucleus sexU al behaviour. 

+ r—-- * zzv:,z:zz. ° ,e °" 

+ <- * 

+ ZiZIXZnolZllZ SUPra -oP.-c nuc «. «*» - 

.y 'injection of hypotonic saline in supra-optic nucleus causes 
Diuresis. 


SENSORY HOMUNCULUS (COR TEX)^ 


Sympathetic 

excitation, 

shivering 

Hyperphagia 

(voracious 

apettite), 

obesity 


Hypothermia 
(manifested 
by shivering), 
sleep 

Anorexia/ 
starvation, 
aphagia/ 
satiety 


[Mn 

Radiator in car is anterior, vent is superior, hangings lateral: 
Anterior nuclei for radiation of heat, posterior nuclei conserve 
heat. Ventral nuclei for satiety and lateral for hunger] 


, Located in postcentral gyrus (S.) and sylvian fissure (S„) 

. Representation is such that the body appears up side down 
with foot area on most medial part while laee area on 

lateral part. . . . 

• The areas of the body which arc very sensitive (rich in 

receptors) occupy a bigger space like index finger, Iowa 
lip etc. 

• Trunk and thigh area have small representation 

Motor Homunculus (Cortex) 

• Located in precentral gyrus/ area 4 

• Max. representation: Vocalization + Hand 

• Body is represented upside down 

o Thumb and face have disproportionately larger area (for 
precise and delicate control) 


1 
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° ™ k a " d " mbS ' ,aVe ^Proportionately s mal ,e r 


SPINALtracts 


System 
°f fibers 


Antero¬ 

lateral 


Dorsal / 
posterior 
columns 
(Gall and 
Burdach) 


Tract 


Ventral/ 
anterior STT 

Lateral STT 


Fasciculus 
gracilis (medial) 
sacral, lumbar 
region 



Bela (P) 1 3 - 3 0 Hz 
frontally and 

p arietally ’ 

a,„. /VAvMaAWW^^ 

occlpitally ^11 


Thela ((») 4-8 Hz 
children, 
sleeping adults 



Crude touch/ 
pressure 


Pin prick/ 
Pain, 

temperature 


Loss of 
C/L touch 


Fine touch, 
fine pressure 


Loss of 
C/L pain, 
temp. 


Brown 

Sequard 

syndrome 


Fasciculus 
cuneatus (lat¬ 
eral) (Thoracic, 
cervical 
region) 


| Vibration, 
joint/ position 
sense 


Spino¬ 

cerebellar 


SCT 


Smoothness and 
co-ordinatn of 
j movt 

[ [Skilled movts) 



pomfSTOFOCUr 



y NREM starts with a-block. 

* Delta waves are seen in deep s,ee P_ 

+ l„ extreme sleep there is absent REM. 

+ „ wove was discovered by Hans Berger so it , s * no ^ 

Berger's wave. 

+ B waveform is seen during awake/alert state. 


Sleep: Stages 


EP WAVES 

Tag ,/ 

jency 8-13 
itude 50-75 


jo (awake)/ 
alert state 


Cl/slgns 


Eye open 


EEG waves 


Eyes closed 



l-NREM Dozing 


14-25 

0-4 

4-7 

32-100 1 | „. N rem 

Equivocal 

sleep 

20 

100 

10 

10 1 1 

(40-50% of 
sleep time) 


a 


Fye movt 


Irregular 


a + 0 waves 


0, sleep 

spindles 

appears 

k-complex, 


Bursts of 


ro'lj, 


a-like bursts 


III NREM 


IV 

NREM 


REM 


0.1 0.1 Deep 

NREM NREM stage 3 

of NREM 

Parieto- Frontal Thalamus Hippo- Visual 

frontal /‘°™ CampUS ZT 

Awake Awake/ Slow 
state pa” wave 

with with Deep 

eyes eyes sleep 

closed open Anesthe¬ 

sia 


Deep/ 
slow wave 


Deep cerebral/ 

Slowest wave 
sleep 


Anes¬ 

thesia 


Paradoxical 

sleep 

nightmares 


G,S 

synchronization 


Fixed 


Mixed 

frequency, Low 
voltage (9, a > 
P), PGO spikes 


Darting mints 

active 

dreaming, 

Nightmares, 

Narcolepsy, 

Penile erects 


[Mn: Activities seen in NREM: WET Bath .Mi 

(somnambulism). Enuresis, sleep Talking (sonut 

quy), Bruxism] 



Ele ctro-Oculo9ia^ E0G) 




w\lty/W 


.-gK****** 


; waves In sleep & awake 



t (exaggerated) 

Extensor 


-nt 

+++ 


tone 

DTR 

plantar 


Extra pyramidal 
diseases (EPS) 


t (Plastic/ spastic) 


N, T 
N 


Muscle 

atrophy 

Other 

findings 

Example 


(Disuse atrophy) 


Primary lateral 
sclerosis 


Fascicula- Involuntary move- 
tions ments (resting and 

postural tremors) 


Progres¬ 
sive m/s 

rA aHv/ 


Parkinsonism 



m»OINTST oFOCUS_ - 

lh<N ore affected. 

. "dedricb's ataxia it characteriz'd b, extensor plantar and 
absent DTR despite CST involvement. 

. SACD is characterized by extensor plantar and I DTR. 

. Pronator drift (Pyramidal drift) is seen in lesions of pyra ™’^ 


BASAL GANGLIA (BASAL NUCLEI)^ 

• Consist of four nuclei: The caudate nucleus, lentiform 
nucleus, claustrum and amygdaloid nucleus. 


niyB dalo.cl nucic-=>— 
lS connections with the 

.longs to limbic system- 


2 

3 


r l. Caudate nu. 1 Neostraitum 

J C i putamen J 





r-s.—^ nuc,eus 

Strainin’ (Neostraitum) 

Consist of caudate nucleus and putame 

SumbuU,? maii^outpuUs 

, ( l/ s is a/w degeneration of neurons t 
Par tnso reS ultant depletion of dopamine in 

aTurn. Characteristic triad is cogwheel rigidity * 
resting tremors + bradykinesia or akmesia. 

Athetosis is d/to lesion in globus pallidus. 

Hamilton's chorea is an AD condition a/w severe 
degeneration of neurons in striatum (caudate nucleus and 

putamen). 

Sydenham's chorea or St. Vitus dance is d/to minute 
hemorrhages and capillary- emboli in the corpus striatum. 
Abnormal movements are similar to Huntington s chorea. 
Hemiballism or hemiballismus is d/to lesion in 
contralateral subthalamic nucleus (body ot Luys). 

Proximal movements are affected more. 

Wilson's cl (s or hepatolenticular degeneration is an AR 
d/'s d'to defect in copper metabolism. Copper content of 
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POINTS TO FOCUS - 

movements. Planning ondprograrr 

oompocta of c #, 

COnta >n dopamine. ^ ni ° n postnatal p 

* S aZoZ. 1ZT arily glUta ^9i, 

Fasciculation. tremor & Lesions of a 

* Lesions of striatum and its ™ 

—^ W ‘ th thal ° 

Functions of 




H llll 1 -' ] P annin g and programming of voluntary 

i moverne nts, thought is converted into acti. 

■ ■ H-- -- 

; : Short terrrw^o^ 


Sensory relay station (except olfaction) 


• ■ Self stimulation 

: : . . . —:- 


reward 


‘ Z . , > \ W ? ' -- 

L’ v ,'!>■ Coordination of movements 


Sense of olfaction goes directly into the brain (olfac 
cortex of the frontal lobe) without going through 
thalamus. Its the only major sense that does not go thro 
the thalamus. 


LOj. po'NTS TO FOCUS 



te Memory is a function of Hippocampus, amygdala and some 


areas of corpus straitum. 

Sense of olfaction goes directly into the brain (olfactory cortex 
of the frontal lobe) without going through the thalamus. Its 
the only major sense that does not go through the thalamus. 


Disorders of Perception 

• Allodynia 

Perception of non - painful stimulus (e.g., touch) as painful. 

• Hyperalgesia 

Perception of mild pain as exagerrated. 

« Pallesthesia 

Ability to feel mechanical vibrations (through Pacinian 
corpuscles /touch receptors). 

• Stereognosis 

Ability to perceive shape and size (form and nature) of an 
object. 



POINTS TO FOCUS, 



Ability to perceive shape and size is lost (Aste reo 
lesion of tractus cuneatus. ®° 0 j/ Sj 

■f" In Pavlov's classical experiment salivation by Pq 
food is an innate reflex (unconditioned). And sal% 9 0,1 s, 
on ringing the bell only is a conditioned reflex. tlc U' 

■h Shame rage (false rage): Outburst of inap Pro ^ 
seen in decorticate animals (Cortex normally Co i^. ° !( o. 
- ,} 

Chronic Regional Pain Syndrome (CPRsj 

Frequency 90% (M/c) 

Also k/as RSD 

(Reflex sympathetic dystrophy) 

A/w Allodynia 



. SLUDDEG (salivan, lacriman, urinan. 



post-gangl' onlC 
fibres 

Majo r NT 

Major effect 


Substance P 

Pain mediator polypeptide found in intestine, P( , 
nerves, many parts of CNS. It is found in high cor,^ 
in endings of the primary afferent neurons i n Spin ^ 
nigrostriatal pathway, hypothalamus. It is a probable 1 ^ 
of Axon reflex (arteriolar vasodilation). ^ 

AUTONOMIC NERVOUS SYSTEM 

• ANS regulates internal organs, smooth m/s, cardi^ 
and glands. 

• ANS comprise sympathetic and parasympathetic nc . 
systems. ANS includes components of the CNS 
that are concerned with the control of visceral 
and thus it is also known as visceral motor system. 

• ANS has following components: 

1. The preganglionic fibre arising from CNS (either^ 
or spinal cord) 

2. The ganglion 

3. The postganglionic fibres supplying to effector or, 
(smooth muscles or glands). 

Parasympathetic NS 

• Responsible for stimulation of "rest-and-digesf or 1 
and breed"activities that occur when the body is att 
especially after eating, including sexual arousal, saliva 
lacrimation (tears), urination, digestion and defecate. 
Acronym to summarize the functions of the parasympai 


Noradrenaline 

To tackle stress and 
emergency 
(fight, fright and fear) 


Assimilation of 
food, energy 

conservation 

when person is 
relaxed 



• on eyes 

Dilatation of pupil 
(mydriasis)_ 

lonstriction of j 

aupil (miosis)_| « 

• On blood 

Constriction 

(tin BP) _ 

vasodilatation j 

-l in BP)_I 

• On heart 

T Rate ond force of 
contraction _ 

I 1 

- 1 

• on airway/ 

Bronchocodilatation 

Broncho- j 

constriction J 

• On g. i- 

Stimulation of 

sphinctors 

Relaxation of J 

sphinctors_ 1 


Sphinctors contracts, 

Gl tract relax 

(i peristalsis) 

Sphinctors relax, ! 

contraction of Gl tract 1 
(T peristalsis) | 

• On GUT 

contraction of 

sphinctors 

Detrusor relaxes 

i 

(Urinary retention) 

Detrusor contracts, 1 

Sphinctor relax 1 

i \ 

(Voids urine) 1 

• On Sexual 
activity 

Ejaculation 

Erection j 

• Metabolic 

Glycogenolysis, 

lipolysis. 

gluconeogenesis, t 
renin, ADH release 

1 

• Refractory 
period 

■Ise 

Tse 

• Salivary glands 

Secretions -Ise 

Secretions t se | 


v , S2 S3 and S4 spinal nerves 

. An,orron,..K CNSw,lMhC ama| ^ Be ™ 

0 „<i from to 3. 7. ’• „ m is commonly txb.' 

the "nervi erigentes . 

Sympathetic NS , cnon sible for stimulating 

. in contrast sympathetic N w response. 

aSS “f h t:t "r»c«lu.„l,» r ouinow'*. 

*. gric c^osurc tods .0 -llvnUon 

adreno-medullary system. 

Neurotransmitters and Neuromodulators 

Inhibitory 

. GABA is mos, prevalent inhibitory neurotransnttucr tn 

fid, forebrain, reiina and is excitatory lor mos. of the 
brain. 

Excitatory 

Glutamate is major excitatory neurotransmilter in brain/ 

CNS. 

Aspartate is also excitatory neurotransmilter. 

Ach is found in preganglionic ANS endings, postganglionic 
parasympathetic endings, postganglionic sympa thetic 
sweat glands and vasodilator endings in m/s 
P- endorphins are found in hypothalamus, thalamus, 

brainstem, retina 

» Somatostatin is secreted from median eminence of 
hypothalamus, substantia gelatinosa, retina. 


POINTS TO FOCUS 


3 


Glutamic acid is most abundant amino acid in brain 
Pyridoxine is a cofactor for GABA 
A- Glycine acts on NMDA receptors. 

Dopamine is found to be significantly depleted in the brain 
of Parkinson's disease (PD) patients ond Ach in Alzheimer's 
disease (AD) patients 
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° r ganlzatj on of the Nervous System 


Somatic and special 
sensory receptors 
and neurons 


ANS 


Autonomic sensory 
receptors and 
neurons 


CNS: 

brain 

and 

spinal cord 


ENS 


Sensory receptors 
and neurons In Gl 
tract and enteric 
plexuses 


i 


Sensory PNS 

E NS is brain and spinal cord,PNS is everything else 


Somatic motor w 

neurons (voluntary) 



Autonomic motor neurons 
(Involuntary): sympathetic 
and parasympathetic 
divisions 

J 


1 

Enteric motor neurons 


plexuses 




9 ,a "ds. 
endocrine c*n 
GJ tract 


Motor PNS 


R Efj- EXES AND RECEPTORS 
Mechanoreceptors/Exteroceptors 


Type of 
receptor 


Location 


Sensory Adapta- Nerve 

modality bility fibres 


Non-enca psulated Receptors 
FNE 


Merkel 

disc 


Epidermis, 
cornea, 
gut, dermis, 
ligaments, 
joint capsules, 
bone, dental 
pulp 


Pain, crude 
touch, 
pressure, 
heat / cold 


Hairless skin 


Touch 


Rapid 


AS 

C 


Type of 
receptor 

Location 

Sensory 

modality 

Ad apta. 

bility 

Ruffini 

ending 

Dermis of hairy 
skin 

Stretch 

(sustained 

pressure) 

Slow 

NM 

spindles 

Skeletal m/s 

Stretch 
-m/s length 

Fast 

Neuro- 

tendinous 

spindles 

Tendons 

Compres¬ 
sion- m/s 
tension 

Fast ' 


At 


Slow 


Hi 


Aft 


Hair 

follicle 

receptors 


Hairy skin 


Touch 


Rapid 


Ap 


Encapsulated Receptors 


1 Meiss- 
| ner's cor- 
J pusc/es 

1 Dermal papil- 
1 lae of skin of 

1 palm/ sole 

1 Touch, 

1 tactile 

I Vibration 

1 < 250 Hz 

Rapid 

1 Ap i 

Pacinian 
corpus- 1 

des 1 

Dermis, 

ligaments, joint 1 
capsules, peri- 
toneum, ext. 
genitalia | 

Vibration 

> 250 Hz 

Rapid 

AP I 


» Properties of reflexes ore: 

Stereotyped and specific (Adequate stimulus 
adoptability, habituation, sensitization, final comn^ 
Properties of receptors arc: ^ 

Specificity, adoptation, sensory coding, specific 
response (law of adequate stimulus), law of projection 
of intensity discrimination (recruitment of sensory n-. 
Receptors types according to location 

1. Exteroceptors provide information about the es* 
environment, like touch, pressure, temperature l 
sound, taste, smell. 

2. Proprioceptors provide information about the pcs 
and posture of our body in space. They sense r: 
from the muscles, tendons and the joints as well) 
the vestibular apparatus. 

o General proprioceptors present in the locos 
system (muscle spindles, Golgi tendon orgai 
Pacinian corpuscle of the joints) 




. Special proprioceptors present in the head (receptors 
of the vest,bularappa^ ccptors information 

3. Interceptors in the viscera, e.g., receptors sensing 
about the events g]ucose conC entran or the 

BP. plasma osm ° ^ the ur i n ary bladder. 

degree of stretch. ^ 4 e , ementary attributes of a 

JimuTus 0 -- modality, intensity, location and duration. 

[Mn :M |L D] hjn sensory distribution of 5th. 9th, 

cough receptor on externa i auditory meatus 

,0th cranial nerv ' bronchi (but not on palate and 

wall of pharynx, traenc 

preceptors: Present on tongue, epiglottis, esophagus, 
laryn- x and hard palate. 


Ruffini end organ (touch and press 
Merckel's disc (Touch) 

ZU ,.*>,.«»* . - 

Meissner's corpuscles (touch). 

Hair ends (touch) touch and pressure) 

Pacinian corpuscle (vibrauo. 



pTxiMTS TO FOCUS . 


1 


*TFnTFlT^ Tni ' ut - t,a —- --- „ 

II ■ nnn ear as spinal shock wears off 

+ of le, ferors and adduc.ors In 

iSse so painful/ — Werlon and odduaon or 

+ CrZ'SoL occlusion ore cdor.cerlsdc of udtodrourl 

, ZZltoidrecetpors (VR1) are for pain & temperature (> 43^C). 
X Two point tactile discrimination is enabled by Meaner s 
corpuscles. They are extremely sensitive to touch and are 
rapidly adopting mechanoceptors 


(auditory receptors). nrese nt in retina. 

t TllTclZZL'SeZors presen, In coro.ld and oonio 

+ Pacinian corpuscles and \’corpuscles 

^ZlZZZ^Z^codon. PuHimen^s 
+ «. *-.«* 
corpuscle, hope small recep,or fields (esp. over fingers) and 
allow good tactile localization. 


gafo and Cheirto Receptors 


Location 


Stimulus 


lntegra B /Efferent 


Response 


Q. 

Cu 


& 


O 

E 

cu 

e 


Arterial 


Carotid 
sinus-9th nv. 
Aortic 

arch-lOth nv. 


CVP 

receptor 


Central 


Peripheral 



T sympathetic 
vasoconstrictor 
tone 


Lt. atrium. Pulmonary 
veins, wall 

of SVC/Jugular veins, 
via CN10 


^sympathetic 
discharge 
to heart 


VL surface 
of Medulla 


Detect changes in pH of CSF | Hyperventilan 


Carotid body 
(located at bifurcation 
of CCA) 

Aortic 

bodies 


1 p0 2 (hypoxia) 

tco 2 , 

T H+ 

1 p0 2 (hypoxia) 

t co 2 

but NOT H+ 


VMC 


Hyperventilan 
Vasoconstricn 
(TCO, tHR, TBP) 
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Imp. Reflexes 


Reflex 


SIOIOGY 


Cushing Reflex 
Bainbridge 


locan of receptors Stimulus 


Response 


VMC 


RA/ 

vena cavae 


Bezold-Jarisch 
Coronary Chemoreflex 


LV 


J. Reflex/Pulmonary 
chemoreflex 


Juxtacapillary in 
walls of alveoli, 
C-fibres 


tlCT (> 33 mmHg), 4CBF 
i blood supply to VMC 

Rapid infusion of blood/saline 

I 

Atrial distension 

Inj. of S-HT, Veratrum capsaicin, 
nicotine in coronary artery 

Hyperinflation of lung 
(normal inspiration) 


tsystemicBP,Brad yca ^ 


Reflex tachycardia 



Apnea, ^BP,iHR,Tach 


YPn, 




4BP, IHR, 


Hering Breuer inflation reflex 
Rering Breuer deflation reflex 


Airway 
SM Cells 


Steady lung inflation 
Mark deflation of lung 


Texpiration 

iexplration 


• Baroreceptor signal at BP range 50-150 mmHg. 

• H hen canotid sinus nerve is severed (sectioned) —> loss 
ol inbition on VMC —> T sympathetic discharge —> 
vasoconstriction T BP. T HR. T COP. 

• If carotid artery is ligated above the level of carotid sinus 
There will he —> 4 - BP. 4 - HR. and fainting (carotid sinus 
syndrome). 


Integration of Cortical/Brain Stem Reflexes 

• Optical righting reflexes, hoping and placing reaction are 
integrated in cerebral cortex. 

• Other righting reflexes are integrated in midbrain. 

• Tonic neck reflex and tonic labarynthine reflexes are 
integrated in medulla. 

• Supportive reaction (+ve and -ve), magnet reaction and 
stretch reflex are integrated in spinal cord. 

• Human body is maintained in an upright balanced position 
because of integrety of postural reflex arc. 


NEURAL Reflexes 


1 Reflex 

1 Afferent 

1 

1 Integrated in 

Efferent 

• Swallowing 
(Deglutition) 

5,910 

Medulla 
(NTS, Nu Amb) 

5, 7,12 

• Gag 

9 

Nu. ambiguus 

10 

• Corneal/ 
conjunctival 

CN-5 

ophthalmic div" 

Pons 

7 

• Stapedial 

8, Auditory div" 

Pons 

7 (facial) 


[ POINTS TO FOCUS 


T Absent comeal reflex is most sensitive indicate, 
nerve damage. °ftrh 



* Masseteric reflex (jaw jerk) is a monosynaptic st 
for massater m/s. On percussion of the jaw ^ 


pr °f>S 


impulses are carried via 5th CN and relayed to rr e ^ 
nucleus of trigeminal nerve, which sends excitato 
fo the motor nucleus of CN 5 and efferents from h ^ 'N 
jerk. ertp \ 


SPINAL Reflexes 


| Reflex 

Spinal cord 
segment in,., 

Superficial reflexes 


Upper abdominal reflex 

T8,T9, andTio 

Lower abdominal reflex 

T10-T11 

Plantar reflex 

*-5,Sl, and $2 

Cremasteric reflex 

L1,L2 

Bulbocavernous reflex 

S3,S4 

Anal reflex/Anal wink 

S3,S4,55 

Deep reflexes (DTRs) 


Achilles reflex (Plantar flexion at ankle) 

SI andS2 

Patellar reflex (Knee extension/jerk) 

L2-L4 

Biceps reflex (Elbow flexion) 

C5,C6 

Triceps reflex (Elbow extension) 

C6,C7, and CS 

Brachioradialis reflex (Forearm flexion. 

C5andC6 

supination) 



pu pl.,3rypa«hwayofU g h. Refl« 

Afferent 

Light Opti 

OHTiraeiifi* 1 


nerve Optic chiasma Optictra* 






( S p P „pmw) Ciliary N 


Short 


Pretectal region 

4 

b/L EWN 

4 

Ciliary *- Oculomotor N 


Efferent 



cardiac fibres 

SSS (working) .issues «*. 
'■ San" A^e' pacemaker ceiis). Purkinje fibres. AP 
^polarisation) is d/to Ca** ion influx. Depolarization is 
[low in the beginning but because of explosive Na entry 
firing occurs and sharpupstroke develops. Repolamation 

is rapid. Plateau phase is absent. 

2 Non automatic: In these fibres AP is d/to Na* tons. 
‘ Depolarization is very rapid and repolanzation is slow. 
Plateau phase is seen. Plateu phase of ventricular muscle is 
d/to opening of Ca** -Na* channels. 


|Depolarlsation 

Na* influx 


Firing 

level 


-75 mV 


-90 mV 



Early repolarisation-*K* efflux 

| Plateu phase|—Ca* 2 influx through 
slow Ca* 2 channel 

3 > | Late repolarisation] —'>K* efflux 


Prolonged 
Absolutary 
Refractorypd 


^®hyperpolarisation 


Therefore heart muscle 
can not be tetanised 



-70 


L«* channels close; slow 

Na* channels opening 
(Na*enlers l- 


Slow depolarization; 
Pacemaker potential 

Threshold- 


Time (ms) 

■. . 


Event 


Phase 


In ventricular 
fibers 


In automated 

(conducting) 

fibres 


Depolarisan 



Ca** influx 

through 

L-channels 


Repolarisan 

1 (early/ 

rapid) 

Closure of Na* 

channel, K* 
efflux 

NOT prominent 1 


2 (Plateau 
/sustained) 

Ca** influx 
(slow) 

K* efflux 

NOT seen | 

3 (Late r~) 

K* efflux 
(closure of 

Ca** channels) 

K+ efflux (closure j 

of Ca++channels) 1 

4 (full r~) 

K* efflux 

continued, 

resting 

potential 

restored 

In place of phase 

4, in automated 
fibres there is 
prepotential 
phase 

Prepotential 


NOT seen 

1 K+ efflux, 

opening of hF 
channels, Ca** 
influx through 

T-channels 


• Pacemaker potential: In conducting system of heart, 
depolarisation is slow in diastole (from -90 to -60 niv) 
after stage 4, called prepotential/ pacemaker potential 
Prominent prepotential is d/to 4- in K* efflux, opening of h/f 
channels, and Opening of T- type Ca** channels (mainly). 


Einthoven's law: In standard ECG, an augmented limb 
lead measures the electrical potential difference b/w one 
limb and other 2 limbs. At any given moment, values 11 = 

I + III. 

Order of ventricular depolarization: 

1. Endocardial surface of 1VS (Lt) —* (Rt) 

2. Ventricle from endo —> epicardium -» 

3. Topmost portion oflVS (septum), base of the heart and 
the pulmonary conus are last to be depolarized. 
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/ / i. "'• <* ul,n 

2 '/I, . . ,l ‘‘ (lllal) 

1 (an; 

_ 111 ^ li! bii/hu'c (l>tt>l) 


Depolarisation I Reploarltatlon 

(l»l -* U»rJ | (lit »id it) 


W»Ui/e I 


Ifc4< I 


f/ufoi antm.ii » 
fwfo 


tnrlo ttfii 

f i‘l ft ruin 


I‘ Uhl, t ut,I,a, 

I‘U%I lot 

1 I'L'Uiniim ni (.» vv.ivn Id the «.o<l n/ /• w«v»’. or 
^RWfnji <if K h.ivc in ihf tin! o I I mivc, il <) mivc ii 
iilistdl 

' //»/// i< //, /»/*•. ,/y j. fastest In |»«4f »y»lcm 

l lin'af mi,! oh, went in AV iiinil's (II IHhi/nJ 
‘•AN - AVN ( 1 I (Mm/*) Anl/il <i/nl vcnl in/*. Iliimllc (if 
Hi* ( ll ll/*) Piilkllije fibre* I'l Hi/*) 

■ //.;(, (»/ Iiii/ih/h- )'tn, iilltml l» mi mm NA 

‘•AN (7(1 HIViiiIii) - AVN (•/(! f.fJ/iiiln) - Itinullc oI III* 
HO/iniii) - 1'inkinlc fibre* (2’t/min) 

I Mm: ( ’liiMif/t* (In* ■ *vitifi(il in unnliiv'linii vclm'llyl 

II iii'i/iif i/i /iii f* 1) Id D I I *«T, ll h il/li» W in number 
«'/ ff/i/i /iiikIIoii* Heine lulled 1 1 * llif (liilclu'i’iicr id l lie 
lirni I 


N/S OP HEART 

f p arn%ym/ia(liPtlc {Vnynl) 

• .Sii|»/»h »tfr Jm mily 

• 10 \ (iffii* «M/*|>/<r*i Nil iuhI**, *<> Hi Nlliimlnlioii 

* Am/./i itvxlhl 

• I ( v/ifc’ii* nti(i(»/li’* AV' node, mi IIN Nliiiml/ilion .slows AV 
I'omliiclniii -» II - Mwk /^xrl/tl/tifri/ 

• Aceh Miolino /ids oil lieml vln ncliviiiioii of K • eliminols. 

• vo i/noiiolio/'lo find - vc dionofiopic cllool. 

■ firs vd(irtl l(Hio c.itlnw- iso slop ol (Jio-polciili.ilion In 
is(n^ N/ 1 1 Influx. 

ympnthetlc Effect on Honrt 

/nnofv.ifc holli iifrlii i ventricle* 

Moxl XMMpnfliio flluos oomo fiom Nfcllmo punplion. 
SlUMiildfioii of Kl -» tllR (liicliv fl/lo fSAN discli.iipo). 


* Siiinuljiion <>l I-t —* Shortens AV 

refractoriness (led AV nodal delay l 

• II led: 

TI IK -» *ve chronotropic cfTect 
Tes force of cardiac contraction -► i 
Te* Ihe rale of transmission i n con ln °‘ ri 
dromolropic effect. * Uc, 'r>|» 

flarorecep.or reflex: Stimulation of r 
pressure on carotid sinus causes all J l\ 
by- x is <-‘ in fl ,r1 

" J'd'ibfion of VMC -> r a jj jn 

fi Wflllllllnl.'. _ (• * I 


. . ~ r , I,,, 

Hradycard,a° f V ‘' K ‘' 1 CC " ,rC (Nuc,et « A mhj , 

..——cry Msiliwtoanyrt * 

ff/ecd of Denervation of Heart 
• In Imniam in wit,,,,, | H)|h Na . 

Mocked MK Tes lo 11,0 hpm. SAN m 'h^ ^ 
normal mirinsic rvtlun u,t,i..i. ...... ' h K c n tfa 


, 'TUI, .SAN si Mr 

“7’ f .. . wl,it| . is IIHibpm 

1 "'"“’"yy pressure iuereuses ! ' 

..pcinrii* ul'new culluiernls. 




JUGULAR VENOUS PULSE (JVP) 

• Tl'c normal .1 VP consist of .1 posiiive waves (, 
mid ^ negative waves (x and y). 




Jucjul.ir vonous puloo 
n 

c 



Phonocmdlonmm 


-V- 


/ 

-Av- 


-V 


1A" 


CKG 


QKS 


OKS 


• f \ mi ion u. i»vs (Very l.iipo/pianl ‘a* waves arc d lor 
conlr.tcfiiig npainst olosod tricuspid valve) 





logy) 


(Physio 

Relation 
/Vbscnt In 
Diminished in 

Large In 

Other 


‘a’ wave 


atrial wave 
Rt atrial contrac" 

precedes SI 

AF 



V wave 


closure wave 

D/to bulging of TV 
carotid a. impact on 
JV, 

retrograde transmi" 
succeds SI 


V wave 


Tachycardia, Prolonged PR1 


Atria contracting against 
pressure (TS, Tr. atresia 
Rt atrial myxoma 
PS or PAH, Ebstein anomaly 

Canon waves (Atria 
contracting against closed 
TV) in AV dissociation, 
complete ht block 


am Rcuulnr in Junctional rhythm 

(b) Irrcpulur in complete hear. Mock, muluple ee.op.es, 

A-V dissociation with VI. . 

, n AP; n-wuve and x-desccnt arc absent and v wave and y T 
In severe TR: Prominent v-wavc + obliterated x-desccnt 


PoTNTStOFOCyg 


Tumours sign Is an Inspiratory t In JVP. Seen in constrictive 
pericarditis & restrictive cardiomyopathy, RVf, RV-mfarct 
.> Fr/cdrclch's sign Is the rapid fall (steep Y descent) and nse of 
JVP seen In constrictive pericarditis & TR 
,y Abdominal Jugular reflux is *ve in Rt heart failure & TR. 

Suggest T PCWP or TCVP -ve In Budd Chiarl syndrome 
•> M/c cause of raised JVP is CCF 

.y Norma l upper limit of JVP above the sternal angle Is 4 ems 
•> 'a' ascent is d/to continuous diastolic inflow of blood into 
great veins, RA& RV. _ _ 


Passive process x- descent 



Rt atrial filling ^^p^cement of^ ^(tricuspid 
& valve) 


CARDIAC CYCLE 

• Total duration of cycle is 0. 8 sec. 

There arc 2 main phascs- 

Vcntricular systole + Ventricular diastole 

(1. 2. 3) => 0. 3 see (4. 5, 6, 7, 8) => 0. 5 sec 


atrial relaxation 


preceds S2 


SVC 

obstruction 


tin /Steep in constrictive 
pericarditis, tamponade, 
restrictive CMP 

Reversed x-descent in TR 


succeds S2 


slow in TS, 
RVH,RA myxoma 

Sharp/ steep 
in TR, AF, const 
pericarditis, 
restrictive CMP 


Atrial systole is very short (0. 10 sec), seen in phase 8. 
Electro-mechanical systole <QS 2 interval) ,s the period 
from begining of the QRS lo the aortic component ol S2. 
Phase of minimum motion of heart: Mid-diastole, 
when HR is low- duration of diastole t and AV-valves 

drill towards the closed position. 

During exercise the diastole is shortened > systole. 

70% of ventricular tilling occurs passively durin c 
Ventricular phase of diastole (In phase 6 and 7). 

In mid diastole or isovolumetric relaxation phase, there 
occurs maxrn drop in pressure. Stroke volume and work 

done are least. . 

• Coronary hlooil flow (CBF) to the left ventricle ies 

dramatically during the isovolumetric phase of systole, 
prior to opening of the aortic valve. 


m\ POIN TSTOFOCUS 


*> CBF is maxm during -> early diastole 

4- CBF is least during -> Isovolumetric contraction 


• Coronary circulation is regulated by autorcgulation. 

• Inc is unc. In protodiastole shgtp^l(isurc_oL agrtic valv e 
produces mcisuru in aortic pressure curve. 


Scanned by CamScanner 










































QJ 


o 

_ 

>- 

o 



c 

-Q E 



o 

ro 

j; s 

5 


a. 


M C 

o £ 

> 


3 


a. x 



a> 

_C 


o 


VO 


o E 

Hj 

ry 


4- 

> 

a» 

t/» 

4— 

O ao 
Q- ? 

un 


cc 

a 

3 E 

JZ 

to 

£ oo 

«/) C 

QJ { ~ 

c 

c 

o 

c_» 

S ? 
ai E 

LT> 

LO 

a> 

-C O 
a» cm 
re «-H 

Of 

—i 


Ql E 

v_ 

CL 

A 

• 


• 

# 



QJ 4 - 

k. i_ 


CC 

c 


E 

E 

o 

oo 

o 


^ e 

*o o 

re c 

iZ ™ L* 


a) 

I— 

3 

ui 

M 

QJ 

v_ 

CL 


"no 3 CL 

.2 O 

^ a) c "o 

o. x: <L> QJ 

3 tt > t s: 

c/i 3 M 2 = 

CL *— C 

O Q. = 

*6 ->• *2 


c * | 

^ o < 

£ ai 02 

> ^ a. 

r- U) L. 

3 


at 


* fi 


*g 
ai o. 

Ql S 



O 

H 

CL 


tV 

4" 


qj (T3 Cf 


CL 3 
4— -O • 


QJ U 

oo 

J £ I 
° I < 


E 

E 

o 

II 

Q_ 



o 

H 

o 


c 
o 

t> 
cy 

aT 

CL fO 
rtJ _C 

a: a. 


in 

H 

o 


a» 

3 

to 

i/> 

a> 

CL 

<✓> 

<L 

4- 

>• 


a» 

o 

M 

^ a» 

s ^ 

O CL 


U |/) — _ 

lit C i/i nj c 

—> ^ E ’ C Q. 

a q. to o 


CL 

> 


oo 

X 

E 

E 

o 

ii 

CL 


at 

E 

o 


s = 


s 

o 

h. 

o 

00 

X 

E 

E 

o 

ii 

CL 


E 

E 

o 

it 

o_ 

a 

00 

c 


<u 

v_ 

CL 


a; 

i/> CU 

IT3 — 

_£= P 


CJ 


OJ 5 

.2 

I S 

a: at 


~a 

o 

*-» 

B 

CL 


L£> 

O 

o 


a» 

E 

3 


O x 

> jo 

P T, 


O 

H 

o 


Ql := 

T3 «i — 

‘= re -— 

S- -c <u « 

Q. > u 

WO 5 

2 — 

^ — CL 


a: 

>* 


c 

cc: ^ > 


o oo 
Z X 


at 

oo 

c 

o _ 

a> 

O m 
^ -C 
O CL 


00 ■ — 

c ti 

= < 

«= —• 

_ *♦— Ql 

TJ o — 

0> O 

_ LJ <U C QO 

s ■§ » e J 

•— n» -JL a* — 

□ a > t 


00 

X 

E 

E 

o 

it 

CL 


c 


01 flj 

F *- 
o ? 
U c 

: O 

s s 

re ns 

S h 

, c 
re 8 

5: % 


a 

ui 

O 


at 

m- > 

°l-» 


ro 




<u % * 

_ m .2, *C 
^ ns 

'5. x a> < 

m Q. (j 

c | Is 
2 E S S i 




/kr ,„ s „uv<r.r are BP fluctuations synchronized 

ipiralion. oscillations in BP that 

;r ratTof about o"nc per 20-40 seconds du„n s 


cads to isovolumetric diastoll c 

:a pid push of blood in ventr.clcs i.e. m 

n ventricles. 

L trial contraction. 


Monckberg’s sclerosis). 



r spuriously high in 
i/calcified vessels (e.g., 


(el hods of BP recording spbygnomanometer. 

.NIBP(Non-invas.ve) Sj accura te method of BP 

. IBP or ABP < InvaS ^ ct 5J eathetcrized and connected 
recording. Artery is direct > 

to a manomete^monitor.* or , 6/l0 . 641 kPa. 

Jr^rr^difTbrenceb/wSBPandDBP. 

= s bp - dbp = 40 mm Hg 

Determinants °f p l ! t p) as in A R 

,. stroke vdume (TSV-^1 ) iance _»tPP). 

2 . Aneria, c*«g*^ & J moK compliant, so PP is 

^MaxmPP is seen in dorsalis pedis artery. 

A/coo Ar/ei'ii’l *- t ,n 0 ut the cardiac cycle. 

^ h ;“ V dTp E : WdTp-l”l 2 dbp + shp, - 9 S tun, II. 

is ted and in any ^ ?? mmHg/cm of vertical distance, 
gravitation a e t. ^ MAP al \ ie art level is 100 

in the upright position, when the cm above 



HEARTSOUNDS 



Loud in/Heard in 


Sinus tachy, MS,TS, 

High output states, short 
PRi 


Heard in Heard in 

Severe MR, CCF, TR , HTN, AS, H0CM, 

<30 yr.,Cons. pericarditis | A S, acute Ml, MR 


Soft in /Absent in 


Prolonged PRi, severe MS, 
emphysema,obesity 


Severe MS (Absent S3) 


Split in 


RBBB, AV block, AF, 
Ebstein's, myxoma 


RBBB, ASD, TAPVC 
(wide & fixed ), 

LBBB,Severe AS, H0CM, 
CoA, HTN 

/ Qo\iorct> /nnrrtrlrwflml c n ft t\ 


T 


Atrial fibrillation (Absent 
S4) 
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Mean circulatory filling n, 

!f cn at the point where heart sZst "* ar,CTial pressure 

Dur| ng diastole, the nrt, a, J s!o P s beating. 

e,astic '‘‘-'coil of aorta. prwsure ls maintained by 


l>iv.ssure b, v.,.i . £ . 


Circulation 


irculation- 


SBP (mm Hg, DBP( mrnHg) 



f OP is measured by: 

° Fick's principle 
° Thermodilulion technique (Stewart-Hamilt 0| 

is basis for this technique) 

° Doppler-ECHO 

° Dye dilution method 
° Flowmeter, cardiometer 



Cardiac Index r 


COP 


Body surface 
area 



CARDIAC OUTPUT (COP) 

• Output of the heart per minute. 

• In resting supine man it is 5 L/min. 

• Formulae COP = SV x HR = MAP/TPR 

• Factors affecting COP 


Late pregnancy 


Eating 

listamine, Adr 
nxiety/excitement 


Sitting/standing from 
lying 

Arrythmias 


Sleep 


EF 


SV 


EDV 


-c 


EDFL 


Preload 


L 


HR 


=>S. 2 L/min /nr of body surface 

1 Ejection fract ion (EF) 

o % of EDV that is ejected with each stroke 

o Normally value of EF is > 65% 

CV 70 ml Amt. of blood 

EF 


EDV 


130 ml 


- 

Amt. ofbloodre^ 


o EDV is about 130 ml. Thus 50 ml blood remainsj. 

ventricle at end of systole (end systolic vent. v 0 |^ 
Stroke volume (SV) 


Mean Systemic vascular resistence is 20 mm x min/htre 
i.e. 20 Wood unit while mean pulmoary ascular rests enc 

j s I. 4 wood unit 


roKC volume 

, Amount of blood pumped out of each ventricle 
. it is - 70 ml in a resting supine man 
, gy j s an important determinant of COP and EF. 
SV = CO/HR = EFx EDV. 

SV depends on several factors such as hearty 
contractility, duration of contraction, preload (Eft 
and afterload. 

Starling's law: SV within its limits correlates din* 
with the end diastolic fiber length or volume fo* 
or EDV) and inversely with the arterial resist^ 

(afterload). 


VENOUS RETURN (VR)_ 

• Input to heart per minute. 

• Factors increasing VR . 

1. Sympathetic stimulation (venoconstnction). 

. f Blood volume. 

. Lying from standing. 

Respiration pump (deep inspiration) 
a. Skeletal m/s pump (Calf pump), deep 
Arterial pressure has nothing to do with VR. 


2 . 

3. 

4. 

5. 


Afterlood d e P ends P Hiastolic f^re length! 


aljojffffflt 

. 


Isotonic 


• Main aim 


T Muscle power/ 


T . , 

(d/to compression oi 
vessels and 1 blood 
flow in m/s) 


fa/io -- 

in exercising m/s 
and t blood flow 
in m/s ) 


-use (orrir 
c cteleiat m/s. 

Strenuous K‘ W ^ 

« ten debt. 


can 


Strenuous ex ^ C ^ easi ngK—-' , , 

hyperkalemia debt. ♦ in ventilation lb _ 

Hypercapnea, o. > b abrupt 3 sc inip ulses from piiirin*— 

” yP m „dera.e ,em P Q; remmn 

constant as ventilatory dr.ve - 

. Blood How to (500 ro t/min) re 

, Brain (750 ml). sk‘^ s Vf skeletal 

2 - Kid "„ e (250 C i >0°° mVm ' n ) : toT “ 

3 - TTso-* 20. 000 ml/mm.) ed. 

m , ,os/ physlea'iy Trained 

CVS Chans 65 in A,he e HR because of high 
. Maintains high “^'^sal nerve has no cnee, o 
♦nllP (sinus brauy- 



Maintains h '^J° cardia ). Vagal 
Greater smoke volume 


More 

Less 

2--- 

- 

Sharp t _- 

Sharp T 

Prompt 1 - 

T _— 

t moderately _ 

Unchanged or 4 

little change 

Marked T 

1 


. 


Fibres type 


Excitability 

FatiguibilitY 

M/s glycogen 
depletion 

Used in 


111 

__—T tide) is a marker ot myocardial 

^S-“ed P and eliminated from p.asma hy 
neutral endopeptidases. 

CVS/ Respiratory Changes During Exercise 

• THR (sinus tachycardia) 

• Diastole is shortened much more than systole 

. There is Textraction of O, from the blood and mcreased 
ventilation in exercising muscles There is 2 

difference (resting 5 ml/100 ml 16 ml/lOOm ). 

• Cardiac output, venous return, stroke volume, PP, SB 
and pulmonary artery pressure all are Ted 

. Values which ise: Peripheral resistance, afterload, and c 
BP in severe exercise. 


Oxidative, slow 
more mitochondria 


Easy to excite 
Less 
Slow 


Glycolytic, fast, 
more enzymes) 
Difficult to excite 
More 
Fast 


Marathon runner 


Major fuel 
source 


Glucose is 
derived from 


ATP (Derived from 
blood glucose + 

FFA) is major source 

throughout 
Blood glucose-4 min 
Liver glycogen-18 min 
M/s glycogen-70 min 
TG of fatty 
tissue-4000 min. 


Sprinter (100 m 
runner) 

Cr-Phosphate (first 
4-5 seconds) 


M/s glycogen and 
metabolized by 

anaerobic glycolysis 


Changes During Supine (Lying) to Standing 
Position 

. Significant volume of blood pools in the lower limbs d/t 
high compliance of LL veins, thus VR . 

• 1 in VR and EDFL leads to i SlroK 
cardiac output. 


)ke volume and 
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Effe 


Maneuver 


cts "'Carotid Sin 

Cardio-inhibitory r 396 

rate and av , rcs P° n se: 4-e in k 

ad AV-nodal conduction. " bo,h s '"“ rate, atrial 

Effects of Valsalva 

£? large incrcase 

«»-. and - the thoj 

_ n ca rdiac output. 

CVS changes during inspiration 

Venous pressure falls -2 Stns 

thoracic pressure. ' M ° ^ mm Hg d/to T in negative 

* Pulsus p?ra a doxl?(ff]r S2 b (redUpIiCated S2) 

* ?HR ( Sinus fachyclrdiTlt P ~ ’ 0mmHg) 

stretch reflex stimulate lmpulses from va g aI 

. ^-nhtbito^area lrmeduT" “ “ 

R ’ CVP dro P s p rom 6 mm -> 2 mm Hg 


2.9 


BLOOD VE 
haemo 





VISCOCITY 


Viscosity mainly depends upon hematocrit and also on 
plasma proteins fibrinogen and globulins. 

Viscosity T in: 

° Disorders in which plasma proteins such as the 
immunoglobulins are markedly elevated (e.g., multiple 
myeloma, Waldenstrom macroglobulinemia) 

° Hereditary spherocytosis (abnormal rigidity of RBCs) 

° In polycythemia (T hematocrit) 

[Conversely, in anemia peripheral resistance and viscosity 
decreases.] 


Polycythemia j Multiple 
myeloma 



BLOOD flow 

Resistance to Blood Flow 

• At any given pressure drop, the flow rate is d et 
the resistance to the blood flow. The vess 
radius) is the principal determinant of it. 

Poiseuille's Law 

ftR‘ _ /- A P \ 

811 \ Ax / 8,, 


er tnj r 


<i> = 


dv 

dt 


■ = V7tR 2 ■ 


|4P| 

T" 


R = [n-viscosity, L-lenth of tube, r- radius] 



Resistance R a Viscosity 
a l/r4 
Viscosity a Hct 

• Flow through a vessel is doubled by an Tin 190 , 

radius and when radius is doubled, resistance is red ' 0f l 
6 % of its previous value. Ct|| \ 

• Velocity of flow is inversely proportional t 0 t ota) 
sectional area. Max m in aorta (40cm/s) d/t m j n „ ^ 
sectional area (2.5 cm 2 ) and minimum vel 0cit ' Jt ' 
capillaries d/t maxm cross sectonal area (2500 cm 2 ) 51 
Laminar v/s turbulent flow: Probability of turbulent ft 
is given by Reynold's number(Re) 

R^ = pDV/n [p- density, D- diameter, V- ve]^ 
n- viscosity] 

• Flow is usually laminar when Re is < 2000 and j t 
turbulent when Re is >3000. 

• Bernoulli's principle: Bernoulli's principle can 1 , 
explained in terms of the law of conservation ofener 
Sum of kinetic energy, potential energy and p res ^ 
energy will always be constant. 

Order of Velocity of Blood 

= Aorta > Vena cava > artery > arteriole > capillaries 
Order of Cross sectional area 
= Capillaries (maximum) > arteriole > artery > Vena can 

Vasoconstricn f the velocity of blood flow and produce 
turbulence e.g., bruits heard over arteries d/to ate 
Sclerotic plaques and KorotkofFs sounds. 


--. „ blood fl°“ * MecW P 

X ZSZ-'ZZZZSZ*** K, ° l cr “ s 

y In copiiwy 

X Zr fills t, «*. 

* 'ZTof M yoluno is ,°l*rot'd oormolly W 

y Blood loss upto m „Hinted by vasospasm. 


.. Jbcu ine stales that the sum of 
Tlu . ^'•-•^thacanlal hlood ,s relat.vUy 

Of brain, csr, a no w in 

brain. Bid flow to grey n 

rnat1er o n 95-0 99. 

rQ of brain is 0 . 95 




hypotension occur. 

y Windkesseleffectisjeenjn- 


. Large elastic vessel. 


Normal 

Ischemia starts 

Critical level_ 

Factors controlling CBF- 
1 pCO-ti Most important 

2. Acidosis (H*): direct stimulus 

3. PO 2 , • (no,) produces cerebral 

High 0 2 tension in inspire < - ’ HoweV er this is 

vasoconstriction and thus 

protecti ve as this reduces P 2 toxictty. --- 

- 'PQlFTfSTOFO CUS^ - 


Triple Response of Lewis 

:s::r;,r;r — 

. ybsunce ( and related pjpt^ c, ^ n whe> , 

I RTrtction (red line) Is d/,o -> histamine medtated 

—££££&.. - ->— p 

o -> histamine mediated 
increased capillary permeability. 

m —-—] 


+ r rr- -■* * 

9- Kety method using N z O is used to measure CBF 

4 - cashing reflex —» 'TICT -> TBP andJ AW. - 

Blood Flow and 0 2 Consumption through organs 

• Blood flow in ml/miiin^uinou^>^uii" 


IfPOINTSTO hUt.ua 



rs 

4- Triple response is present after total sympathectomy. 

4- Flare is absent i n locally anesthetized skin. _ 

CEREBRAL BLOOD FLOW (CBF) 

• CBF is virtually constant despite changes in arterial 
BP. In moderate exercise there is no change in CBF. 
Autoregulation maintains CBF at BP of 65-140 mmHg. 

A /^D C • n inr-iinrituia 4 V-> /vr-TY) /vr\oc onrl ct; m o ♦ l-i ati o nnn ra 


[Mn: Lali ki maa BSC: 

Liver /kidney/muscle/brain/spleen/cardiac ] 

• Blood flow /100 gm of tissue 

Kidney > Heart > Liver >Brain>Skin > Skeletal muscles 
(So kidneys have highest blood flow per gm of tissue). 

* Organ with maxm On consumption as a whole is liver (51 
ml/min) while organ with maximum On consumption/100 
g of tissue is heart (9. 7 ml/min). 


T mar r»np mmort 





✓ 
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ln h ean there is 


met 


MSSSTOFocys 



Basal 0 2 cnsumption 0fheort7mU~ 

* °2 cnsumption of beating ' m V™«/100g. 

* Skeletal muscie bioa T ” 9 

»*** 

1 W m excerci * is 100-120 m ,/ 


min/100g. 


caliber of Arteriol 

1. Adrenaline (in rest) 


2. Serotonin 

2. Substance P 

3. Vasopressin, Angiotensin-ll 

3. Histamine 

4. Neuropeptide Y 

4. ANP, VIP, CGSRPw, NO 

5. Endothelin-1 (most potent) 

5. Kinins (Bradykinin) 

6. 4- local temperature 

6. ?C0 2 , lo 2 , Ttemp, vlpH, 
Tlactate (Acidosis) 

7. T Ca~ | 

7. Tk*, iCa**, Tadenosine 


■n POINTS TO FOCUS 

FT 

ey Adenosine have vasodilator role in cardiac ms but not in 


1- Adrenaline in liver 


skeletal ms. [Mm denosine dilator in dil] 
py Circulating vasoconstrictors: Endothelin-1 is the most potent 
vasoconstrictor. Endothelin-1 >Angiotensin-ll>Renin>E&NE. 
Pulmonary vasoconstriction occurs in hypoxia, 
py Most of the factors which causes vasodilatation in systemic 
circulation causes vasoconstriction in lungs (e.g. Vagus 
stimulation and Hypoxia, Histamine causes pulmonary 
vasoconstriction) Vasopressin causes pulmonary 
vasodilatation --- 


2.10 

► 


respiratory system 


A rTFRISTIC OF PULMONARY 
CIRCULATION 


Can accommodate large amount ofblood voi 

volume equal to cardiac output. Urr,e -L 

* Hypoxia and acidosis produce vasoco ns t r 

pressure in pulmonary vasculature (!po 2 ^ ^ 

through O-. sensitive K + channels d es K' 

'■Pol 


- '2 sensitive ~ ........... d 

All other factors produce vasodilation j n 
circulation. Pul 


s 



[Hypoxia and acidosis -l systemic BP by Va 
Mechanism is K + efflu-\ through ATP sensitive 

—> hyperpolarisation]. ^ 

Pulmonary arteries are more distensible than 


1 s .vst. 


% 


Lungs: General Cosideration 

• Lung is kept dry' bec/of hydrostatic pressure. 

• Both lungs and thoracic cage are elastic structn re 
“ During quite respiration intrapleural pressure i s .j { 

r. />- : M mlcolS/in it hornmac_ ' 


mm of Hg. On inspiration it becomes more 


(upto -30 mm Hg on a strong inspiratory efTon) ^ 

Intrapleural (Pleural) pressure. 

o P pleura | = Alveolar P - Transpulmonary (tr anasni 
o Is negative d/to lymphatic drainage of pleural cj, 
o It is the major factor preventing the | Ungs | 
collapsing. 

o Ifthe intrapleural pressure became equal to atmo5|+ { 

pressure the lungs would recoil and collapse. 
Presence of cartilage in the upper airway is response 
maintaining the airway. 


Pneumocytes/ Alveolar Cells 


pressure difJ 'erence of arteries is low. 

Arterioles are not present in lung. So resistance is low , 
capillary pressure is low . 


^-points TOFOCUS^. 

+ Type °f ce " s ! " pZtH’ose joint debris 

W eACe "? s . s ecrete synovial fluid 

5 - 'rroohaaes in the w 


escape from caprone _.__ 

calledheartjailureceils. -" 



• Type I pneumocytes: 

Primary' lining cells of alveoli, most numerous. Prd* 
role in phagocy tosis. 

• Type II pneumocytes: 

Granular pneumocyte, contain multilamellar bod 

secrete surfactant. 

► Type III pneumocytes: 

Doubtful role, also k/as Brush cells. 

> Clara cells are non-ciliated cells present in terai 
bronchioles. Their role in decreasing surface tension,# 
cell function, protection against emphysema and hm 
substances has been described. 

Kultschitzky celts are neuroendocrine cells found 
clumps throughout the tracheo-bronchial tree and see; 
dopamine and serotonin. 


surfactant 

. Surface tension 35 weeks in a fetus. 

, Synthesis starts at 2 moC ytes (granular cells). ( 

, Secreted by Ty . pe ' d size 0 f type-II pneumocytes is 
Number of i" cl “ slo, “ ® malura tion and glucocorticoids. 

ted by thyroid horm linemia)> high insulin and 

"^-sspsssstssr 

choline (DPPC) - ’ sur f ac e tension thus T es 

• Func" -K “ a J'ts alveolar coUapse/atelactasis), 

compliance <P reven (transu dation of fluids from 

prevents pulmonary edem ( of alveoli and 

blood into alveoli). H les 

compliance of lung ^ 0cc , usion of pulmonary 

• Deficiency may , d 100% 0 2 therapy. 

a ./main bronchus smoke p ^ newborns (FRC 

• w*vo!T CPAP is required to tFRC 
at«llv°Cv e so .ha, terminal airway* -am open 

throughout the cycle). 


normal tidal insp.rm forcefu | ly over and above a 

ERV'. Volume oi air exj 

normal expira". forceful expiration 

, Volume of air in alveoli). 

which can noi be exhale ( P j ing aftcr normal 

. FRC <ERV * m ^ ° f e “ f rc is ,ed in conditions 
expiration. In this s 1 asthma, atelactasis, 

a/w hyperinflation e.g., emphysema, 

and old age. f • expvre d forcefully after 

„ vr riRV+TV+ERVp. Volume of air exp reu 

. ^*i. L ‘” ““•» and 4 - 2 L in 

females. 

• Also remember: 

o Inspiratory capacity (1C) 
o Expiratory- capacity (HC) TV 


pniNTS TO FOCUS 


Spirometer cun no. meusur, KV «C * nc. 

+ RV & FRC can be measured by Helium auu 

Body plethesmography & Nirtrogen washout meth • 
A Compliance of lung is measured by elasticity. 


R ,,,„V,„orv m inure venrilninm IRMO also Wa Pulmonary 

ventillation. RMV = TV * RR. Normally .1 is 6L mm 
, , -I . .. _ ITV _ Anatomical 1)^) * *' 

Alveolar 


Inspiratory 

IRV 

3.3 

1.9 

Vital | 

capacity 1 

Normally it is 4. 2 L/min. 

capacity (1C) 

TV 

0.5 

0.5 

(VC) 

4. 8 L in 

1 Dead Space (DS) 

Functional 

ERV 

1 

0.7 

male 

> 9 Anatomical DS' 

residual capacity 
(FRC) 

2.2 Lin male 

1. 8 Lin female 

RV 

1.2 

1.1 


1 o Volume of air present in"' 

1 passage i.e. nose, trach' 

where gaseous exchar.gf 


conducting zone" of respiratory 
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» Normally it is 30°» of tidal volume or 2mLkg or 150 
ml. Anatomical DS is measured by single 1 * 

° In Infants it is 3. 3 ml /kg while in adults it is - m g 

or 150 ml. n/VT 

° The normal ratio of dead space to tidal \ olume ( 
or VD VE) is - 150 ml VD 500 ml = 0. 3S. 

• Alveolar DS , . 

° Volume of air not equilibrating with blood 0' aste 
ventilation). 

=> Constituted by alveoli which are only ventilated but not 
perfused. 

° It is 60-80 ml in standing and zero in lying down 
position. It is Thy any lung pathology alTectin© 
diffusion at alveolar capillary' membrane like-ILD, PE. 
ARDs. GA. 1PPV and PEEP, hypotension, emphysema, 
bronchiectasis. 

° Alveolar DS is measured by Bohr's equation. 

• Physiological or rota! DS = Anatomical DS + Alveolar DS. 

• Under Normal condition Alveolar dead space is "ZERO 
So Physiological DS = Anatomical DS. 

• DS is t in: Old age, extension of neck, protrusion of jaw, 
bronchodtlation. atropine, anaesthetic mask/circuits, long 
ETT. IPPV, PEEP, T lung volume. 

• DS is i in: Hyperventilation, neck flexion, intubation, 
brocho-constriction. tracheostomy. 

■ — — 

■f Anatomical dead space is measured by Fowlers method & 

single breath N2 washout method. 

-y physiolgicol dead space can be calculated by Bohr's equation. 
+ Plethysmography is based on Boyle s law. (PV = constant) 

• Maximum breathing capacity = MW * RR 

• Maxm voluntary ventilation volume MVV = 125 to 170 L/ 

min. 

• Timed vital capacity' 83% in Is (FEV1), 97% in 3s (FEV3). 

• Pulmonary reserve or breathing reserve (PR) 

Maximum amt. of air above the pulmonary ventilation, 
which can be breathed in and out 

BR « MVV- PV 

Dy spnoeic index is % pulmonary reserve. > 60% is normal 

• Work done in Normal breathing: 0. 5 kg-m/min and 
Maximum work of normal breathing: 10 kg - m/inin. 


AIRFLOW/AIRWAY RESISTANCE 

• Resistance to airflow tes in lung secretions, edema, 1 lung 
volumes, obsctructivc d/s like emphysema. 



Resistance in large (upper) airway ,s m ea s Ure(1 
inspiratory flow curve or flow volume loop. ^ Js 
distal airway divisions, because of their l arge N 
sectional area, constitute a silent zone of airway resi 
Airway resistance is predominate contributed by fjV 
divisions (medium size bronchi). The more distal air / s 
divisions, because of their large cross-secti 0nal > 
constitute a silent zone of airway resistance. rej . 

MSfEFR (Maximum Mid-expiratory flow rate) 0r 
FE F 25 ?5 % is optimal/ sensitive test for resist a 


nee 


is 4 


Lung 


Compl' ance 


is the 


change in lung volume per unit change in airway 
' S ssure. Measured as LI cm of H20. 

P re , ■ Obstructive diseases like emphysema. 

. t ed m —... , 

d in — Restrictive diseases e.g., pulmonary fibrosis, 

# pulmonary edema, ILDs. 

AV k.L.q 

/CL) =-Resistance R ---— 

# Compl' ante ^ J AP nP 



small airway s. 

• More resistance in expiration / at the end of expirati 0n 
to Dynamic collapse of airways. 

• Closing Volume denotes resistance in small airways. Q\ 
the lung volume at which respiratory bronchioles/ a i Veo | 
start collapsing particularly during forced expiration. 

CV = Closing capacity - RV. 

• Closing Capacity CC = CV +RV 

Closing capacity is high in emphysema. 

PT1 POINTS TO FOCUS 

A Any capacity which includes RV can’t be measured by 
spirometry. So RV, FRC, and TLC can not be measured by 
spirometry 

* FEVi is normally 80% of FVC. FEVi is most reproducible index 
of severity of obstruction 

■> Response to bronchodilator therapy is assesed by — PEFR 

■y PEFR is probably the single best test for measurement cj 
ventilatory efficiency. 

TVC (Timed vital capacity) is used to distinguish b/w 
obstructive and restrictive d/s 

i n plethysmography, forced expiration against closed 
glottis ( Valsalva maneuver) —> pressure tes both in lungs 
(intrathoracic pressure) as well as in box. 
pneumotachography/pneumoplethysmography is based on 
Poiseuitle's law and it measures respiratory flow rate. 


gJ^OlNTSIO 

. -A., 11 in t 


FOCUS 


3 


P* m '. st j/ w || i„ compliance without any change in resistance 
IAS is fl/iv TT in resistance with some ! in compliance 
\ Stability to alveoli is provide by -» compliance of lung tissues. 

surfactant. 

+ FRC is law Pulmonary’ edema . RDS/llMD, pneumonitis. 


• tiering Brcur deflation reflex 
Marked deflation of lungs causes —» 1 in expiration time. 
This reflex is important in preventing alelaclasis. 

• Head's Paradoxical reflex 

Inflation of lungs induces further inflation (d/to elastic 
recoil of alveoli). Plays important role in initiation of 
respiration in newborn babies. 

• J-receptor (Juxta capillary) reflex 

Also k/as pulmonary chcmoreflex. Activated in 
pulmonary congestion, embolism, and edema. Stimulat" 
of J-receptors (as in injection of serotonin and caspacin in 
lungs) causes apnea f/b rapid and shallow breathing, brady, 
i BP. 

Normal Arterial and Venous Blood Parameter 


PHTOOtOGt 


pattern of Respiratory D/S (Interpretation of PFT's) 


Parameter 

Arterial blood 

Mixed venous 



blood 


Obstructive 


I Hallmark is i FEVi 

| FVC or VC, i PEFR, 
| MW 

I I f EVi/FVC (<70%) 


1 N, tCompliance, 

t RV. T RC 
I Acute 


Restrictive 


• Hallmark is 1 TLC 

• Normal or -L PEFR, T MW 

• Normal/ T Ft VJ FVC (>80%) 

• 1 Compliance, normal RV 


Oj tension Pa0 2 

95 mmHg | 

40 mm Hg 

| O 2 saturation of Hb 

0.98 | 

0.73 

| Hb bound 0 2 

197 rnl/l | 

147 m\Jl 

1 Dissolved 0 2 

2. 7 mill | 

1 . 2 mt/t 

1 Total 0 2 content 

| 200 ml/l 

148 ml/l 

1 Blood volume 

| 1. 25 L 

3.75L 

Volume of 0 2 

250 ml 

S55 ml 


| Asthma 

| Bronchiolitis 

i Bronchiec- 
I tasis 

Cystic fibro¬ 
sis 


Chronic 

(COPDs) 

Chr. bron¬ 
chitis 

Emphy¬ 

sema 


Diffusion Capacity of Lung (D LC o) 

• Measured by CO because its uptake is diffusion limited. 

• Normal deffusion of C02 at rest = 300-400 inl/min. 

• i ed in -> Restrictive d/s e.g., pulmonary fibrosis, 
pulmonary' edema, pulmonary emboli, emphysema, 
respiratory' m/s weakness, pulmonary HTN. 

• T ed in —> Polycythemia, pulmonary’ h'age, L -> R shunt 
exercise, obesity and supine position. 


Parenchymal 

(ILDs) 

Sarcoidosis 

Idiopathic 
pulm. fibrosis 

Pneumoco¬ 

niosis 

Drugs, 
Radiation in¬ 
duced ILDs 


Extra-parenchy¬ 

mal 

Neuromuscular 

Diaphragmatic 
paralysis, MG, 
Cervical spine 
injury 

M/s dystrophies 


Chest wall dis¬ 

eases 

Kyphoscoliosis, 
obesity, ankylosing \ 
spondylitis, polio 


Respiratory Reflexes 

• Herittg Breur inflation reflex 
Hyperinflation of lungs (>1,5L) 


t in expiration time. 


A-a 0 2 (Alveolar - Arterial 0 2 ) Difference 

• A normal A-a gradient for a young adult non-smoker 
breathing air, is 5-10 mmHg. Normally, the A-a gradient 
t es with age. 

• Normal in 

° High altitude (hypoxemia with PaO;). 

° Hypoventilation. 

* High in (Low PaOd 

° ILD's (Defective oxygenation, V/Q mismatch 
(pneumonia, ARDS L -> R Shunt) 

0 Tt Shunting (Rt. -> Lt.). pneumonia,ARDS, atelectasis. 

0 Diffusion abnormalities. 

0 Defect in ventilation (e.g., in obstruction as in COPD, 
asthma, pulmonary edema and in hypoventilation as in 
CNS depression, respiratory m/s fatigue) COPD. 
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OXYGEN THE RAPY 


wmmocr 


Role of 100% Oxygen 

rtnn'' <). TcstlieOicontentofnlvcolar 

• AdmintanUionofllMI .» - hypoventilation. 

02 leaving the lungs. 


02 leaving me „ fF ,,i nt 

l on" a (), ,s NOT effective in tetrology of Fallot. 


• Stagnant hypoxia 

Seen in cardiac /circulatory failure, severe S | l0 
I capillary blood flow. h'^ 

• Histotoxic hypoxia > 


Defective tissue oxygenan. E.g.,CN-p 0 i SHn j 
narcotic overdose, which can directly stimuli’ 



Summary: Parameters in different typ e$ Q 
hypoxia 


Oxygen Toxicity 

. O; content in tissue beyond certain critical level (>2 

atomsphere) is called O: toxicity. 

• Seems to be d to the superoxide anion ((V which is a free 

radical) and M;CK 

• Leads to tracheobronchial irritation and pulmonary edema 
(first change), tissue bum out. hyperirritability of CNS. 

Hyperbaric Oxygen (HBO) 

• HDO mainly fes dissolved 0 2 . 

• Adminstration of pure O 2 (HBO) is dangerous as it leads to 
apnea dto hypostimulation of peripheral chemoreceptors. 

Peripheral Chemoreceptors (PCR) 

• Cyanide (histotoxic hypoxia) can directly stimulate PCR. 

• If PCR is removed hypoxic drive will be lost completely, 
beco* PC0 2 stimulates only PCR. 

• PCR have very high rate of blood flow (almost 2000 mL/ 
min.). So stimulate PCR whenever there is stagnation. 

• Carotid bodies are susceptible only to dissolved O 2 or O 2 
tension (Pa 02 values) and not to the O 2 content. As PaC >2 
is normal in anemic hypoxia, PCR are not stimulated and 
there is no dyspnea at rest. However, dyspnea is quick to 
appear on exertion. 


HYPOXIA 


Hypoxic hypoxia (Hypoxemia) 

Is d/to high altitude, impaired ventilation d/to any cause, 
central depression by analgesics, NM palsy, lung d/s. In 
R->L shunts, chronic hypoxic hypoxia + cyanosis results. 
Anaemic hypoxia — CO poisoning, anemia 
CO forms COHb which can not take up 0 2 . The affinity 
of Hb to bind CO is 210 times its affinity for 0 2 . COHb 
liberates CO very slowly. 






i 


AMS 1 



Single 
best test 

Pa0 2 

0 2 content 
(or Hb%) 

A-V 0 2 

difference 

di,, ''L , 





PC Wn 

bloo d ^ 

PPz 

l 

N 

N 

N 

Pa0 2 

(0 } tension 
or dissolved 

u 

N 

N 

N 

oj 





0 2 content 
(0 2 carrying 
capacity) 

i 

U 

N 

N 

a-vo 2 

difference 

N 

N 

TT 

■Loro 

% satura" 
Sa0 2 

i 

U 

N 

N 

Stimula" 

+ 

- 

+ 

+ (PCR can) 

of PCR 




use 0 2 ) 

2, 3 DPG 

T 

T 



02 Rx 

Useful 

Limited 

Limited 

No role 



value 

value 

Remark 

A-V 0 2 

shift to 


Yenowbloo^ 


differ- 

right. 


is bright rprt 


ence 

hyperkinet- 


A-V differed 


or P0 2 

ic circula". 


of 0 2 is nil or 


venous 

T lurbu- 


very low 


blood 

lence 


(tissue can't 
extract 0 2 
from arterial 
bid) 


[(P A 0 2 = Partial pressure of Alveolar oxygen, Pa0 2 (0; 
tension) = Partial pressure of arterial oxygen, S A0 2 = Oxygen 
saturation, A-V 0 2 diff. = Arterio venous oxygen difference 
N = Normal, PCR = Peripheral chemo receptor] 


yl'POINTS TO FOOTS ' 1 

y O 2 therapy is most useful in -> hypoxic hypoxia, 
y O 2 therapy is of limited value in anaemic hypoxia, stagnant 
hypoxia & hypoxic hypoxia d/to physiological or anatomical 
shunts. HBO is more useful in such conditions, 
y O 2 therapy is of no use in histotoxic hypoxia as tissue enzyme 
can not extract Op. 

y is useful in CO poisoning, surgery for certain CHD, in 
t/t of gas gangrene, CO poisoning, and probably cyanide 
poisoning. However, 0 2 toxicity limits exposures to < 5 hours 
and pressures to <3 atm. 

y Arterial O 2 content is iin -xAnemic hypoxia (normal in —> 
stagnant and histotoxic hypoxia) 
y peripheral chemoreceptors are not stimulated in -» Anemic 
hypoxia (CO poisoning, anemia) 

y PCR have very high rate of blood flow (2L/min) so whenever 
there is stagnant blood flow, PCR gets stimulated, 
y Baroreceptors are most sensitive to -» rise in SBP 
A- Acute hypoxia ot high altitude is d/to -» Stimulation of 

chemoreceptors 


Blood Gases and Properties of Gases 



• C0 2 can diffuse more easily than 0 2 becoz solubility of 
C0 2 is 24 times more in plasma (liquid phase) than that 
of oxygen. 

• Oxygen carrying capacity of blood is a function of 
hemoglobin concentration. The oxygen carrying capacity 
of one gram of hemoglobin is 1. 34 ml. 


Blood G as Content 

• Amount of oxygen dissolved in blood can he derived from 
Henry's Law. 

Henry’s Law states that the concentration of any gas in 
solution is proportional to its partial pressure. 

Gas Concentration = a X partial pressure 
• Total 02 content of arterial blood is 200 mL/L while that 
of mixed venous blood isl 48 mL/L 


Transport of Oxygen in Blood 

• Oxygen is transported in blood mainly (97%) in chemical 
combination with Hb (in form of oxyhemoglobin). The 
maximum quantity of oxygen that will combine chemically 
with the Hb in a unit volume of blood is called oxygen 
carrying capacity. 

• Only 3% oxygen is transported in dissolved state in plasma. 

• Arterial blood contains 19 mL 0 2 / 100 mL of blood. 


• Each gm of Hb carries 1. 34 mL of 0 2 . 

Transport of CO 2 in Blood 

• C0 2 is transported in blood mainly (70 %) in the form of 

bicarbonatcs 

Plasma HCO 3 - > carbamino compounds > dissolved C0 2 
plasma 

• C0 2 is 20 times more soluble in blood than oxygen and its 
dissociation curve is linear over physiological range. 

Properties of Gases 

• N 2 0 is perfusion (flow) limited gas 

• Carbon monoxide (CO) is a diffusion limited gas. So 
DLCO is used as an index of diffusing capacity. 

[Mn: 'C' preceds 'D' so CO is diffusion limited] y 

• Diffusion capacity is measured by formula DLCO = 


0 2 content = dissolved oxygen in plasma + 0 2 contained 
in the 11b 

Ventilation Perfusion Gradient in Standing 

• In the upright position, ventilation (V), perfusion(Q), and 
intrapleural pressure all decline from the bases to apex. 
However V/Q ratios Tes from base to apex. Relatively 
high P0 2 favors growth of mycobacteria and TB at apex. 

• Silicosis I blood flow per unit vol. PA > Pa > PV 

• TB i ventilation (V) 



Upper zone of lungs: > P v 

Predeliction for Silicosis and TB 
l blood flow per unit vol. 

I ventilation (V) 

II perfusion (Q) 

T1 V/Q ratio 
Relatively high Po 


CO 


1 ACO 


Lower zone of lungs: P., > P .. 5 P» 
t ventilation 
t perfusion 

Predeliction for Asbestosls 
, (Remember in As-bes-losis bes lor base]] 

Alveolus at the base is less expanded compared (see 
diagram) to apex d/lo less negativity, hence c/b more 
ventilated. Intrapleural pressure is -2. 5 cm of H 2 0 at base 
and at apex it is -10 cm cm of H 2 0. 


? 

R 

1 


Scanned by CamScanner 






































a 


Alveolar O. (I'AO.) is more ai the base d/to more 
ventilation. 

Arterial 0 2 (PaOj) is maximum at apex d/to more V/Q 
ratio. III is common. 


Shift of ODC 


OXYGEN HB DISSOCIATION CURVE (ODC) 

• ODC' is the curve drawn alter ploting the Pa0 2 on X-axis 
and % saturation ofliemoglohin (Ilb%) on Y-axis. 

• It is sigmoid shaped curve d/to positive eo-operitivity 
(Every molecule of Hb got 4 haeme. each binding t es the 
affinity /brother) 

» Shift* to right favours delivery of Os. 

> Shifts to left favours affinity of Os. 

Hohr effect: The binding of COs to Hb in the tissues 
augments delivery (unloading) of oxygen from capillary 
blood. Hb easily releases Os when the pH decreases 
because ol 4- in Os affinity. 

Ihthhme effect. Binding of oxygen to Hb in the alveolar 
capillary bed augments COs unloading from capillary 
blood into the alveoli. The reduced Hb holds more COs 
than the oxygenated blood at same PCOs. 

Hamburger effect (C 'I-shift): Process refers to the exchange 
of bicarbonate (IICO 3 ) and chloride (Cl ) across the 
membrane of red blood cells. 


M. J POINTS TO FOCUS 

ODC is sigmoid shaped which plateaus off at P0 2 > 70 mm 
Hg. Thus a patient with very high P0 2 may have a saturation 
97-99%. 

•y Pulse oxymetry does not measure the Pa0 2 and thus relatively 


insensitive in detecing hyperoxemia. 

4- Normal oxygen saturation is 95-98%. 

•T Hb-F has higher affinity of 0 2 because of -l2,3 DPG. 

~y CO poisoning: CO has very high affinity for Hb (230 times 
higher than Hb and Off. The binding of CO at one of the A 
oxygen binding sites of Hb tetramer, t the affinity of oxygen 
for remaining 3 sites. —> Left shift of ODC. 

•y Fetal Hb binds CO more avidly than does HbA. 

•y In a patient of hemorrhage it is better to give fresh blood 
rather than banked blood because 0 2 delivery will be less d/to 
shift of ODC to left due to 4- 2,3 DPG. 

-y Hypoxemia does NOT depend upon —Hb. 
y- CO 2 is 20 times more soluble in blood than oxygen and its 
dissociation curve is linear over physiological range, 
y ODC is normal in diabetic ketoacidosis (but anion gap is T }. 
Myoglobin does NOT show the phenomena of cooperative 
binding. 


Shifts to left 


4 Temperature 

T Temp 

4 H*or T pH (alkalosis) 

4 p H, T 11 * (acid 

4 2, 3 DPG 

T 2, 3 DPg 

4 PC0 2 

T PC °2- hypo,. 

T HbF, Myoglobin (Mb) 

t Hb-S 

CO-poisoning 

Hi eh altitnHf. 


[All T in Rt shift except pH and O, 


DPq 


2, 3 -Biphosphoglycerate [BPG] or 2 ,3 

• Present in high concentration in RBCs 

r I'Os in peripheral tissues (h ypoxj 
esis of 2. 3- BPG in erythrocytes in „i. 


• A low 
syndics 


‘ 8lyco[ ysi, 


erythrocytes i n 
BPG stabilizes dexoxygenated (T-state) 
salt bridges. It greatly reduces the affinity 0 r, ^ S 

rl*»li\/f*rv fimlnnrlino r\r mI_ 


Promotes delivery' (unloading or release) 0 f*Q ^ 
binds with P subunit. - 


It does not combine with fetal Hb. 

2.3 DPG 4- es in stored blood. Use of CPD-Aa$ 


pre *r\, 


causes less 4 in 2, 3 DPG. 

Factors Affecting RBC2,3 DPG Concentration 


| 4 in 2, 3 DPG 

T In 2,3 DPG ^ 

Transfusion with 
banked blood -> left shift 

Growth hormone^^^^^ 
Thyroid hormone 

Acidosis 

Exercise, hypoxia, alklb^T' 

Fetal Hb 

Anemia, androgens, 

[Mn: GETA] 

[*Ref: Medical physiology; Jndu Khurana] 


NITROGEN NARCOSIS 


C 0 2 jSlARC5^ „ p ie ar e given too 

r S een in COPD do%vn the oxygen driven drive 
much oxygen- This 

to breathe. 

4 ^^ - 

Form of gas nf at omspheric pressure. 


Effect of Deceleration or Negative V 

. TCatdiac outpuk _ cer j^‘ 1 ^"“iirfusion, echymoses etc) 
. Redouts (throbbing headache, 

oootNSTEM/NEU RAkSMglS^P^ 

CENTRED 



Location 


Effect on respiration 


or gas e 7“' ^ e ing of atomspheric pressure. 

puhblesi ddo sudden lowe^E ^ ^ of scuba . 

Seen in n ; r rraft in rapid ascent. 

"*%£?*** skeletal system is responsible for 
bends. Chokes occur in lungs. 


CH ^eESSMNLtL!^^ 

l4lGHALTTnJDE 

"^777^000 feet (3000 meters) above see level 1 
A height >iu, altitude barometric pressure 

rTdtemts Unp 0 2 1 L P N, tvhde pC0 2 and P H 2 0 
emain constant. In an a'ccltmatized individua. C 2 del,very to 
tissues is maintained by hemoconcentration. 

. T2 3 DPG of rBCs (4affinity of 0 2 for Hb), T in P50 

! t Erythropoietin secretion -polycythemia vera (t RBC 
volume or Hct), red cheeks 

• t no. of mitochondria and tissue content of cytochrome 
oxidase, t pulmonary ventilation. 

• T in myoglobin 

• Barrel shaped chest, 

• Alkaline urine is produced. 


| "POINTSTO FOCUS - 


• Seen in sea divers who go below 100 feet in sea. 

• Effect of N 2 gas on brain d/to law of partial pressure 

• Pressures are very' high (~ 2 atmosphere at 33 f«i 


4 - If high hematocrit (~ 60) is found in a mountaineer it indicates 
polycythemia + dehydration. 

y Critical survival altitude is 25000-30,000 feet, above this level 
oxygen therapy is required. 


3 atomsphere at 66 feet). Air is supplied at ven 1 
pressures to prevent lungs from collapsing (Hyperbara 
N 2 dissolves fatty substances in neuronal membransi 

4 es excitability. 


Pneumot¬ 
axis centre 


Apneustic 

centre 

drg 


Dorsally in the nu. 
para-brachialis of the 
upper pons 
Lower pons 


TRRby by 4- inspira¬ 
tory time 


VRG 


Dorsomedial region of 
medulla 

Nu ambiguus rostrally, 
Nu retroambiguus 
caudally 


Pre BOTC 


Located on either side 
of medulla. Contain 
pacemaker cells. 


Prolonged inspiratory 
ramps 

Stimulation of Inspira¬ 
tion 

Remains inactive during 
quite/ normal respira¬ 
tion, ‘T expiration during 
exercise 
Discharges automatically 
causing inspiration by 
phrenic nerve stimula¬ 
tion 


[Mn: DIVE DRG for Inspiratn and VRG for expiran] 

Transection of Brain-stem and Respiration 


Transection Centres affected 


Effect on 


1 


I Above pons 
j (Inf. colliculus) 

None | 

Normal 

I Mid pons 

Pneumotaxis centre 

Apneusis (prolonged 

inspiratory ramps) 

I P-M junction 

Pneumotaxis centre + 
j Apneustic centre 

1 Irregular 1 

| Below medulla 

| DRG + VRG + Pre BOTC 

Stops 

1 Both vagi cut 


: Inspiration deepens, 1 
| shallow and deep 


iTUT POINTS TO FO CUS 


Effect of Accleration or Positive ’g’ 

• 4 CBF, 1CT and cardiac output 

• Blackouts/ unconsciousness may be seen on acceleration 


y Centre for automatic (spontaneous rythmic) respiration 
control is Pre- Bolintzer complex ( pre-BOTC). So Pre BOTC is 
also k/as pacemaker of respiration, 
y Voluntary repiration is controlled by cortex, 
y Apneustic centre is located in ‘ *- 


Inwpr nnns It rpnulates 


k. 
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ABNORMAL RESPIRATORY PATTERNS 


| Breathing 

Pattern 

Se«n In 

Glynn stoker 
respiration 

Periodic, apnea - 
hyperapnea 

Uremia (CRF), Opiates 
poisoning, CCf, hypoxia 

IUot'% 

Periodic breathing 
Irregularly liregul.u 

Meningitis 

Kussmaul's 

Rapid and deep 
breathing (air 
hunger) 

Metabolic acidosis 
(DKA, Uremia) 

Agonalgasps 

Terminal respiratory 
pattern 

Lower brainstem/ j 

medullary damage 

Ondine's curse 

toss ol automatic 
respiration 



NON-RESPIR ATORY FUNCTIONS OF LUNG 

• Soil mm exchange 

• Filtration of miero-clotts in veins. 

• Filler mil micro-bubbles of gases. 

• To convert angiotensin I —> Angiotensin II 


2.11 


GIT AND LIVER 


APPETITE 

• Xenm/H'ptiJc Y (A’PY) is a polypeptide containing 36 
amino acids. It acts as a neurotransmitter in brain and ANS. 
Secreted by hypothalamus. It stimulates appetite. In 
starvation its levels are Ted alongwith melanocorticotropin 
(MCH), they generate heat (calories). 




(Hurl in 

a a polypeptide Cil hormone secreted | r 
(P/D| cells lining the fundus) and arej" 1 '' \ 
hypothalamus. 5 0 

o Stimulates Gil secretion in pituitary n, ro ^ 
coupled Ghrelin receptors. 

« It stimulates appetite 
o its secretion is Ted by fasting/ starvation 
l.eptin levels are Ted in obesity. 

I‘()MC is pro-opiomelanocorlin, polyp,, 
from anterior and intermediate lobes of ||, C . 
Meissner's (submucosal) plexus controls Cd 



igflU 

l . , „ w Na' 


and Daily Secretion ofGUuices 


distal Jejunum. 

^^^Zidsom abs ° rbe , d Du odenum and prox. jejunum. 

F A min .. „ neo tidesfrom nrnxima l jejunum. 


local blood flow to gut. 




Myenteric plexus is also called Aurbach’s p| Cx 


Appetite stimulants 
(Orexlgenlc peptides) 


Orexlns A and B, b- 

cndorphlns, 

endocannablnolds 

Ghrelin 

AGRP (Agouti related peptide) 

GALP 

MCH 

NPY 




Serotonin 

Leptln 

CART 

GLP, GRP, Glucagon 

a MSI I 

CGRP 


GnRH (Gn releasing hormone) CRH (Corticotrophtn 
_ hormone) * E>s “\ 


ABSORPTION 


w ru.m and proximal jejunum. 




Major en 
zymes 



+ Iron 
* Fat 


’ 5 hnin FA1 amino 

( & long cham w* 


acid, Ca* 4 , Folate) absorbed 


ant* 


Na* K* pump in basolaternl membrane of enteroe 
required for A A absorption. 
ibsorption from GIT 
Parts of gut and absorption of specific substances 
° Proximal jejunum: Sugars (Monosaccharides 
efficiently absorbed). 
o Jejunum: Water and electrolytes 
° Middle small intestine/Jejunum: Amino acids. 

° Distal SI (terminal ileum): Bile salt and Vit. B P 
° Colon (esp. caecum): Absorbs water. electrolytes, 
short chain FA (acetate, propionate and butv* 
Secretes mucous. 

Proximal intestine is the site of absorption of: lron.ol.-n 
water soluble vitamins (B and C). fat (long chain FA) 
Vitamins synthesized by bacterial activity in gut-+Vi 
Bn, Thiamine, Riboflavin, Biotin (Vit-H). 


^ Vit. B12 _ 

from Jejunum! 

*"■' " r ‘‘ k '" r ff > G Utcosc > Fructose > Mannose 
fi.tactose (...as ^ Absorption of Glueose 

. Glucose .s rea "" b . Thyr c,id hormone, nnl. p.unlary 
is Ted 'I') " Vi, B„ B t and Pantothenic A. Insult, 
"onnom-. A ; bso ^ to „ „f glucose in GIT. 

“ l caecum) : Secretes mucous and absorbs water, 

* C0l0n K Sr s and Ihor. chain FA. 

. hlaximum fluid and electrolytes eo„se q uences arc seen 
aher resection ol ileum. 

TocT^rwm St (duodenum .and upper jejunum) in the 
. (absorption) is best in heme Font, 

Heme>Fe :f >Fe u 



[♦The Salivary gland disease, RoberlL. Wittj 


Example 

1 

physical state 

Heme > Fe 2 * > Fc 

i 

Facilitators 

Ascorbate (vitamin C), citrate, amino acids, j 

Iron deficiency states. 1 

Competitors 

Lead cobalt, strontium, manganese, zinc j 

Inhibitors 

Phytates, tannins, soil clay, laundry starch, 
iron overload, antacids ) 


POINTS TO FOCUS 


3 


-F 

•F 


Absorption of Calcium 

• Occurs from SI (jejunum). 

• Active transport across G1 mucosa is favored by 1, 25 
(OH) 2 D. the active form of vitamin D. 


y Most alkaline secretions : Brunner's gland secretion (pH 8-8.9) 

> hepatic bile (pH 7.8- 8.6) > pancreatic juice. 

•> Daily secretion of 1C is max m in Saliva > colonic fluid. 
Concentration of 1C is max m in Colonic fluid> saliva. 

Maxm water reabsorption occurs in jejunum. 

Maxm fluid & nutritional consequences are seen after 
resection of ileum. 

•F No proteolytic enzyme is present in mouth. 

-F No saccharolytic (CBH splitting) enzyme is found in gastric 
juice. 

•F Salivary amylase (Ptylin) is inactive at a pH <4.5. 

•F Ungual lipase is secreted by —> Ebner's gland. 

■F "Delta cell" of stomach secrete —» Somatostatin. 

•F Renin is present in gastric juice. _ 
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Cells 


an <* Gland 


s °f Stomach and Intestine 



ylortc glands 

Pylorus mucus cc,,) 


i ^ SiHfmis 

OHKHHia roll* 


f" 1*1 Rills 

LI«*u»v itUn.u | 
Uhiei A jmi trial 


— litnlv 



Bnse 


5&> ' :> 


4 • ’ 

Gastric gland 


Fig.: Gastric cells & glands 


| Location 


Cell type 

Function / 

Stomach 

Cardia 

Mucous cells 

Mucin + HCO, - 


Fundus/body 

Parietal cell, 

Secretes HCI + 
Intrinsic factor of 
Castle, 



chief cell 

Pepsinogen, 
blood group 
substance 


Pylorus 

Mucous cells 

Mucin + HCOj - 

Duode¬ 

num 

Duodenum 

Brunner’s 

GLAND 

MUCUS 

Small 

intestine 

Small 

intestine 

Paneth cells 
(in Crypts of 
Lieberkuhn) 

Guanylin 

(Role in mucosal 
immunity) 

Mucosa 
of SI 

Mucosa of SI 

Enterochromaf- 
fin cells 

Serotonin 

Intestine 

Intestine 

Goblet cells 

Mucus. 


Eft 1 POINTS TO FOCUS ' " ~ J j 


~h Chief cells are most abundant in fundus of stomach. 

Mucin secreting cells/glands of GIT are -> Goblet cells, 
Brunner's glands (duodenum), and Crypts of Lieberkuhn. 

*>■ Brunner's glands are found in submucosa of duodenum only 
while Crypts of Lieberkuhn are found in whole small intestine. 
*)■ Acid secretory stimuli in stomach - Ach, gastrin, insulin, 
alcohol, food hunger, histamine (H2). 

Gastric acid secretion is led by — Glucagon, anti-histaminics. 
*>■ Gastrn promotes gastric emptying by t ing small bowel 
motility. 


4- Oral calcium carbonate t ses serum gastrin and gastric acid 
output. 




Regulation of Gastric Secretion 

1. Cephalic phase (20%): Mediated by c) 
mechanisms (Parasympathetic). Max’” 1 


2 a strv 


'tier,. 


Be* 


occurs. ~" l " c O 

2. Gastric phase (70-80%): local, stretch re n ' 
effects of food and distension of the stom 

3. Intestinal phase: Probably neuro hormonaT^' ' 

( S, 

GASTRIN 

• Secreted from G-cells of stomach. 

• Released in response to - stomach dist 

stimulation (mediated by the neurocrine bonJ^S v 

in humans), the presence of partially di ges CSin, % 
. *letj^ 


especially amino acids and hypercalcemia 
Release is inhibited by: HCI/acid in ib e 
case of negative feedback); Somatostat : - S ’ 0,,,i 


in. 


(gastroinhibitory peptide), VIP (vasoact 
peptide), glucagon and calcitonin. 


GASTRIC EMPTYING 


Secr< 

ive 


l SC|j 


% 


Gastric emptying is delayed/inhibited by:- 
° Fat ty meal (causes slowest emptying), prQr 


food, acid bathing 
Hormones: enterogastrones (CCK + 

- Secretin is secreted in 
duodenum. 

- CCK (Cholecystokinin) and GIP are 


secret >ti).Gi P 

response , 0 ^ 


SecT etej 

e. 


L -cds down the bow 


,d propelling the bolus 



contraction proce 
of food forward 





Bile is concc 

dU °' nZ' rou.ee. in.o . 




Bile 


soils arc most T GBcomractinn.c.g., 

duodenum release CCK. Ca ions. 


Cholaftoftues are 

FA and amino acids in 
Rate of bile production is 

o. 2 - 0.4 gm/d. abater came* of bile). 

stimulation, secretin ( i 


500 ml/d and that of bile salts is 
hich Tbile production — Vagus 


response to the presence of fats in the chym. 

Intestinal Motility and MMC 

• Intestinal motility depends upon gastric motility % 
of depolarisation starts from stomach and per J 
wave is generated caudally towards ileus k/ as ^ 
In the small bowel, the cleansing action of 
peristalsis (groaming and cleansing of bowel), esp^y 
the migratory motor complex (MMC), is response's 
sweeping bacteria into the colon (Housekeeper of s 
MMC is also seen during starvation. 

• Pepsinogen: is activated by auto activation (pH-h , 
Autocatalvsis . 

• Maxm post prandial motility is seen in descendingcok 

• After paralytic (adynamic) ileus intestinal peristalsis^- 
in 6-8 hours (earliest) followed by gastric peristalsis,! 
colonic activity takes 2-3 days to return. 


v Fatt y meat causes slowest gastric empty,ng. 
+ pacemaker cells of stomach/GITare - " 


Interstitial cells of 

Zfilbecoz it generates basal electrical rythm for Gl motility. 

+ Pacemaker cells of respiration are ~ Pre-BOTC m medulla. 

+ sa node is called pacemaker because it initiates the impulse 

a t faster rate. 

Segmental Contractions 

• Used for churning and mixing of food with the digestive 
juices or chyme. 

• The circular muscles in adjacent segments of the intestine 
undergo alternate contraction and relaxation. 


Bile Acids 

Principle/Primary Bile Acids: 

Formed in liver from cholesterol 

o cholic acid 

o Chenodeoxycholic acid 
, Secondary bile acids: 

Formed in the colon by bacterial action. Primary bile acids 

are converted into 2o bile acids which are 
o Deoxycholic acid and 
o Lithocholic acid respectively. 

BILE SALTS 

• Are sodium or potassium salts of bile acid conjugated with 
glycine or taurine, e.g., Na*-Glyco/ tauro-cholate or K - 
Glyco/ taurocholate. Taurine is synthesized by cysteine/ 
sulfinic acid pathway in pancreas. 

• They Isesurface tension and responsible for emulsification 
of fat along with phospholipid and monoglycerides. 

• Bile salts are amphipathic. 

-iBile salts excren in urine is seen in obstructive jaundice. 


Peristaltic Contractions 

• Move or propel food and chyme down the lumen of the 
bowel. 

• Circular muscles contract behind a bolus of food, the 
muscles in front of the bolus relax and this wave of 



Rich in K\ bile salts 


pH 7. 0-7. 4 


(Acidic with reference to 
blood) 
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^^HEATir c r 

— creti °m s 

Seen.,: Cciv "o ns , r , ' 

L 1,1 and (Vp ,lrL Mainly i ln i , 

c - pz "-"»j„ rlll) ^: nMn! ‘ i 



^'idre gastric juice 
Sec reted c , 

b V duH 0 muc °S3 

au denum 

^teryandalkaiine 
Pancreatic juice 
ri °h in Hco 


of 


Effect 


CCK-PZ 


Fatty meal j n chyme > 
Peptones, vagal 
Mucosa of jejunum 

Contraction of GB 

V* 

Pancreatic juice 
rich in enzymes 


“TT 

_ 


. . £9!NTSTorocys 

* 4®* " h °"’ a '°^ ,L,s lo glucagon 

€*in QUQmPntc f/in 

With CCK f " e COntract,on of pyloric sphincter along 

Poncr yt '° enzvmes are secreted In inactive form from 
— protects pancreas from autodigestion. _ 


^c't of Langcrhans is endocrine part. It contain 3 types of 
cells which secrete different hormones. 



!_Glucagon 


! Insulin 


F/PP cell 


Amylin 


Somatostatin 


Gluconeogenesis, t sugar 


Inhibit secretion of glucagon 


Inhibits secretion of glucagon 


Gastrin 


Pancreatic 

polypeptide 


Inhibits secretion of insulin and 
glucagon 


Inhibits secretion of gastric acid 


T small bowel motility 


Peptidases: 

° EndopeptidasesrTrypsin, chymotrypsin and elastase. 

° Exo-peptidases:Carboxypeptidases A and B 
(Details in biochemistry section). 

Insulin T TG synthesis by inducing lipoprotein lipase and 4- 
P-oxidation by inhibiting HSL (hormone sensistive lipase). 
In pancreas: 

a cell —> P 2 receptor -> t Glucagon 
p cell -> a .2 receptor -» 4- Insulin 
P cell -» P 2 receptor -* T Insulin 



Amylin is a peptide hormone that i s 
insulin from die pancreatic P-cell and j s j, 
in diabetics. It inhibits glucagon secret^ ^ 
emptying, and acts as a satiety agent. ’ 
Epinephrine ies insulin release via a 2 aciio|i 
of pancreas. 0,1 r 


b ili, 


JAUNDICE 

• Jaundice is visible in sclera if total $ 

> 2.0 gm% in adults. U| S|, 

• M/c cause of jaundice in a newborn in n rsl 24 ^ 

incompatibility. tv t, 

• M/c cause of dark coloured urine with a 
coloured) stools -> obstructive liver d/s. no|| t ^ 

• Gilbert syndrome —> M/c genetic cause of 
Unconj. hyperbilirubinemia d/to 4* UGT activit ^ 

• Crigglei- Najjar syndrome -» AR defect a ^ 

hyperbilirubinemia. Two types are there: CNi N 

1 a nd^ 

UGT (Uridyl Glucoronyl Transferase) Defects 


Feature 


Mode 

UGT activity 
Histo 

Kernicterus 

Effect of enz. 
induction / 
phenobarb 

Mortality 


AR 

0 % 

N 


IESHIISsi 

AR » AO 


10 % 

N 


AR+ad 

33% 


Lipofi 


black 


Common Rare 
No + 




Never 


<1 yr 


Adulthood N 01 T 


Isolated conjugated hyperbilirubinemia 


; ofjo^ ndice 



'«ti^ 


Feature 

DJS (Dubin Johnson) 

Rotor's "1 

Defect 

Mutation of MRP-2 protein 

Defective tramps 

Effect 

Defective canalicular excret" 

- 

Histo 

Black pigment d/to 

N 


metabolites of epinephrine 



[Mn: DR. are conjugated] 


Ac co water 

r . , IC found in camels 
Maximum »» nUm is we ll dcvcfopo 

conserving > Barrier: is formed by 

Glomerular Fi 70 -l00 nni range- ; cells) + 

Has i'-“ t ;“''“’ s S + 0 rodocy.cs i fence 

Endothelial eel s chor ge on both difflC uUy. 

GBM « r "' C ' C,J ' V “ 

, a VC charged moi , lns (jGA)■ 

Formed by JG-ce" - 



Loca n 


Func" 


afferent 

arteriole 


Secretes renin 
when No* load 
is low in OCT 


Contains renin 


Macula pensa 


In DT (at the Junction 
where aff- arter.ole 

enters and eff. 

arteriole leaves! 
Senses the change in 
NaCl cone" 


kidney and urinary tract 


2.12 

fetalexcretorysystem 

GlornerularfiHratior' and unne formauon 

. Ts-i^ks: Amniotic fluid mainly comains fe.af unne. 

. 20-36 wks: Nephrogenesis. 

. 36 wks-Almost all nephrons are formed. 

. Fetal kidney achieves the adult concentrating capacity in a 
child by 1 yr of age. 

Anatomical and Physiological Consideration 

• Nephron is the functional unit of kidney. 

• There are l to 1 . 3 million nephrons in each kidney. 

• Length of nephron 45-65 nm. 

• Two major types:- 

1. Cortical nephrons (short loop nephrons) are found in 
cortex. They constitute 85% of all nephrons. 

2. Juxtamcdullary nephrons extend in medulla as they 


have lone loons. They constitute 15% of all nenhrons 


Stellaie/mesangicil cells: 

o Contractile in nature. En dothelin, TxA2, Angll, 

° Contraction is causei > p DG F, LTC4, L.TD4, 

PGF2, NE, vasopressin, l A , 

Histamine. Dopamine, AliE. 

o Relaxation is caused y nANCEl 

PGF2, l Mn. : Relax mind with DANG 1 

, />- cells (principal cells) m CD: 

: m 

mediated). 

• I- cells (Intercalated/brown cells) in Cl - 
o involved in 11+ secretion. 

Tubular System 

. Glomerular membrane permits free passage of neutra 
substances upto 4 nm in diameter (>S nm size tota y 
excluded). Filtration pressure ol renal glomeruli is 
15 mm Hg. 

• Proximal tubule (PCT ) reabsorbs 

o Almost 100% of glucose and urea, 

o ~ 80-90% of 11C0 3 - 

65% of water (Secondary to Na* absorption). 

60% of Na* and K*. 

40-50% of Urea. 

Reabsorption of water is obligatory to Na+ reabsorption. 
It is coupled with Na+ reabsorption in renal tubules. 
Principal cells in cortical collecting duct are major Na 
reabsorbatory and KT secretory cells. Utilize Na*/K' AlP 


O 

o 

o 
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I fej JLOjNT STO FOCUS - 

} Thin R thick ascending limb of LOH 



•> 

■> 

■* 

* 


'“SHE" 

dllZbu!? ° PPearS in ^ IS dCriVed -etion by 

collecting duct^ depen6i ^ ° Ct/ ° n o/Uosopress ' n on 

cidification of tubular fluid (urine) occurs in collecting ducts 
Kidney secretes 3 important hormones -> Renin 
erythropoietin, and vitamin D 3 . 

Inducible buffer in kidney -> Ammonia. 


GFR 


Formula to calculate GFR 


GFR 

GFR 

p g 

PB 

COT 


=c 

OC 

OC 


EFP[EFP = P g -(PB + COT)] 

K f • FF 

Permeability of filtering membrane 
Glomerular capillary pressure (t gj> 
Pressure in Bowman’s capsule (Hy(j r 


Plav 




Assessment of Renal Functions 


Renal function 

Standard 

method 

Other tests to 
measure it 


to measure 


GFR 

Inulin 

U, Cr clearance, 

DTPA etc. 

RPF 

(Renal plasma flow) 

PAH test 


RBF 

(Renal blood flow) 

RPF x [1/ (1-hct) 1 


Tubular function 

Sp gravity 

15 min PSP excretion 


1 test J 


% 

arteriole ^ \ 


Colloidal osmotic tension 
glomerular capillaries 
K f = 1.25 

Filtration fraction = GFR/ Renal plasma flow 
In case of hypotension GFR is maintained by 
of eff. arteriole. 

4-in BP and i in GFR -> 4- in renal blood fl 
arteriole —> Constriction of eff. 

GFR. 

GFR Tes if afferent arteriole dialates. 

GFR is measured by inulin clearance. i nu |j 
standard substance to measure GFR becoz it i s 6 
not reabsorbed. Urea clearance. Creatinine clearj" 
DTPA are other substances to measure GFR. Ct ' 
GFR in a normal resting person is 125ml/mi n 
L/d, whereas the normal urine volume in 24 ^ 
aproximately lL/d (or >1 mL/kg/hr). Thus 
glomerular filtrate is reabsorbed. 


PARTS OF RENALTUBULE 



Loop of Henle (LOH) 


DL 

Thin AL 

Thick AL 



[ m for 
bsorpt" 

neability to 


15 mm 

Cuboidal epithelium with multiple 
microvilli and brush border cells 


Water (65%) 

HCO3-, Na*, K*, inorganic phos¬ 
phates, glucose, urea, amino acid 

++++ 

Excretion (not absorption) 
of H* ions 



cuboidal 


cuboidal 


Na* (passive), 

ci- 


+++++ (Max m ) Immpermeable 


Na*is not reab¬ 
sorbed in this 
part 


Na*, Cl- 
Mg**, 

Immperme¬ 

able 

Cl" is com¬ 
pletely reab¬ 
sorbed 


20 mm 
Columnar 

Acidifies" of urint 


Na*uptake 


affect ingGF^ 



MlCTURmONan^^ 


_ diarrhoea, dehydration/ 

m cta ^ndins) fluid loss 

pGs (P r0 Afferent arteriole 

rt eriole dilatation stric tion 

Afferent arten Effe rent arterio|ejnatat^ 

& creatinine c nrP ntration of urine & 

function. n a f renal tubules is cone 

° f 

rs 5 ^°" ,is ' 

CUABANCE 

. clearance - 

U * V 

in ms,mL 

y = Volume of urine 

PPAH > CCr > Cjnulin > ^'g ,u 
For glucose it is 0 i. e. nil. 

Renal Threshold 

I fall,cose at which glucose first appears in urine 
r::% Tv^s) or 200 mE% !***» blood glucose. 

TpOINtSTOFOjAiar 


< 50 mL 

50-100 mL 


Effect 


BIlPB^^T^dualuHne. 

—^T^lumeofur.n 

elderly^- 

Firs, urge tovoidisfelv- 

an dvoiding_occurs_ 


□ 


^ ^rriumse <Tme) — 360 mg/min (Splay 

* Transport maximum of Glucose 1 1 mgj 

phenomena is seen). 

+ In renal glycosuria renal threshold for glucose is low 

* Urea have no Tm (Tubular maximum) value. 

+ Re absor P tion of glucose is coupled with Na+ reabsorpvon ,n 
GIT k/as Glucose- Na+ symport which is the basis of use of 
ORS in diarrhea. 

* Normal range of urine osmolarity -> 50-1400 

•F Maximum urine acidity 0.03, normal urinary pH = 5.85, 
specific gravity 1.015-1.025 
A Daily loss of N2 in urine 20-50 gm. 


3UU-“ UU "- uni - „ 

_1— — - - , > 5 _io cm ot 

or pressure usually does n ° l . properties of 

* 

• ^ < 100 mL 

coumer current Mutipner system 

. System is used for excretion of solute 

from kidney:- , f urmc /d is required. 

. Normal ( 290 m°sm/L) -r 1L . 500 mL 

, Max’" concentration (1400 mOsm/L, 

. - ■* l •' k 

fluid (d/to ted interstitial Na , K and ui 

Erad ' ent u ■ i„„ force for counter current multiplier 

• 

ability of kidneys is increased to conserve wa er 
is produced with small volume. 

Renin Angiotensin Aldosterone Axis 

• In response to renal ischemia and ted sympathetic tone, 

renin is secreted from JGA. 

« It converts angiotensinogen to -> angiotensin I. 

* Angiotensin I is converted into Angiotensin II by the action 
of converting enzyme present in plasma. Angiotensin 
stimulates adrenal cortex to secrete aldosterone which 
retains water and electrolytes (A ct ) 
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Angiotensinogcn 

^ >nthesized in liver) 

, r Rc 1,1,1 f Secreted hyJCA) 

An giotens „ I <Phvsi„|„ girally lractiw) 

lxr P r essed in lung endothelium 
<|r (nets in plasma) 

Angiotensin II 


Aldosterone 


Renin 

Renin is an acid protease enzyme secreted by the afferent 
arterioles of the kidney from specialized cells of the 
juxtaglomerular apparatus. 

It converts angiotensinogen to angiotensin I. 
Tubuloglomerular feed back is a feedback from renal 
tubules to regulate GFR. 

• Macula densa is the senser for its secretion. When Na * toad 
is low in Macula densa of DCT, JG cell of juxtaglomerular 
apparatus are stimulated and secretes renin. 

Erythropoietin 

• Circulating glycoprotein hormone, secreted by mesangial 
cells of glomeruli of JGA of kidney (85%). In fetus it is 
produced by liver /cells of monocyte/macrophage lineage. 

• Principal site of inactivation is liver ft/z is 5 hr.), peritubular 
capillar)' interstitium. 

• Blood level is Ted in hypoxia (physiological stimulus) 
and anemia. Secretion of E~ is Ted by cobalt, androgens, 
high altitude, alkalosis, adenosine, catechol amines and 
ted by adenosine antagonist theophylline. 

• It does not cross placenta therefore stimulation of maternal 
EPO does not result in stimulation of fetal RBC production. 

Vasopressin (ADH) 

• Circulated as free form in plasma. 

• Greatest stimulus for its secretion is hyperosmolarity. 

• Secreted from supra-optic nucleus. 

Osmolality of urine depends on the action of vasopressin 
on the collecting ducts. 


There are 3 type of vasopressin receptors: 


VIA 


V»<> rV i 


Vascular SM 
Brain 



^soconstricti 
dio.m i cardiac outn 

Liver, platelet T glycogenes^ 1 

Anterior pitutary T ACTH 


CD of kidney, 
blood vessels 


T water 
aquaporino 


dif fusi 0l 


Site of Action of Some Imp. Hormones 



Hormone 

Stimulus 

Secreted 

from 


Angiotensin 

II 

! BP 

P cells of 
Cortical CD 
and DT 


Aldosterone 


Zona 

glomerulosa 
of the 
adrenal 

cortex 

Rete ^^\ 
Excretion of |<, 1 

MA fatigue 

expansion oferr 
volume ^ 

ADH 

(Vasopres¬ 

sin) 

Low 

pressure 

in atria 

Posterior 

pituitary 

Me dullarYC0^ N 

andDT ~*W ater 

retention 

ANP 


RA of heart 

Pr0m ^t^ 


[CD = collecting ducts, DT = Distal tubules] 


2.13 


ENDOCRINOLOGY 


geco 


^noers for Hormones 
, nd Messengers _ 




,o messang^ 


c AM p 


. CGMP 

. Enzyme l inked R 


^^SH^TShTcTH, PTH, hCG, 
(W receptor) cal 

glucagon. Histamine, GABA, Ang 

anp, no, edrf 

GH , Prolactin, insulin, EGF,PDGF,FGF 

GABA a , 5-HT3, Ach (nicotinic 
cholinergic receptors^ 


AD RENAtHORMONES 

3 "Tom zona 

1 . Mineralocorticoi g i 0 merulosa 

_from zona fasciculata 

2 . Glucocorticoids _ from ^ reticulata 

3 Sex steroids (androgen ; 

[Mn: MGS/GFR] 


£ 

+ PTH 
•y Insulin 


JfsjofocvL 

84 oa polypeptide. 


y uu yvjr'-t - 

51 aa polypeptide (a chain 21 a.a & (3 
chain 30 a.a) 

+ Cluco/Minralo-corticoids, progesterone -> 21 carbon stero . 
+ Andr ogens (Testosterone , DH7; androsterone, DHEA) 19 
carbon steroid. 

y Estrogen -> 18 carbon steroid. 

.y Androgens (all C-19 steroids) -> 17- keto steroid. 


Mineralocorticoids 

. Aldosterone is the mainprincipally in 

. Mineralocorticotd receptor. ■ ^ coneCting ducts of 

the kidney (distal co ic glands, sweat glands 

and hippocampus [ . R+ home ostasis. It acts on 

• Aldosterone regulates N , an d collecting duct. 

^ aiso Tes 

• Aldosterone enhances r 

Somatomedins (IGF) 

. Polypeptide growth factors secreted by liver and other 

. Somatomedin-C is also TlWroitln 

skeletal and cartilage growth. It med.ates 

. mainly involved in growth during fetal 

development. 

• Acromegaly is d/to Tin GH. 

1 

HORMONES in stress 

. Secretion of stress hormone Tsed -> Epin, Nor Epinephrine, 
cortisol, glucagon, ACTH, Renin, Ang-11, aldosterone. 

• ^secretion of anabolic hormones -» Insulin, testosterone, 

FSH, LH. . 

• Sress induced hypoglycemia is mediated by—> Epinephrine, 

cortisol, glucagon (by stimulation of gluconeogenesis). 


Chemical Nature of Hormones 


Chemical composition 

Example j 

• Peptide Hm 

Insulin, PTH, Renin, Ang II, ADH,ftij 

• Amines 

T3, T4, Adr, NA, Dopa 

• Glycoproteins 

FSH, LH, TSH, hCG, Erythropoietin 


Hormones with intracellular receptors 

• Cytoplasmic -> Glucocorticoids, mineralocorticoi: 
androgens, progestins. 

• Nuclear —» Estrogen, T3T4, Retinoic acid, Vit-D. 


Glucocorticdids 

• Cortisol (hydrocortisone) is the major glucocorticoid in 
humans. 

• Receptors are present predominantly in the cytoplasm. 
Inactive receptor binds with heat shock protein 90. 

• Cortisol promotes gluconeogenesis, glycogenesis, 
proteolysis, lipolysis, jse lymphocytes, eosinophils, 
basophils. 

[Mir. Steroid cause LEB low] 

• Anti-inflammatory action is d/to inhibition of phospholi¬ 
pase Ai. 


Diurnal Variations 

• GH secretion: Max m at night (onset of sleep). 

• Melatonin: Max™ at night (lower at day). 

• ACTH and corticosteroid secretions: Max™ at early 
morning (minm in night). 

• The diurnal variation of melatonin is brought about by N A 
(nor adrenaline). 

In dark. NA secretion is Ted —> acts on P receptor -> T 
cAMP -y T N-acetyl transferase (enzyme involved 
in melatonin synthesis from serotonin) activity, —y T 
melatonin 5- methoxy tryptamine. 
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MlNERALOCORTICOlDS 


Cholest 


srol 


glucocorticoids 


2sna_9!Q mew Losa 


SEX STEROIDS 


)R MONMnd^ 


Home 


ostasis 


Pregenolone 

1 3(l-dehyrfrog<! 


ZgQ aJasciculat^ 
17-hydroxylase 


Zona Reticularis 


17-hydroxylase 
* 17-(OH)pregnenolone —-—)► DHEA 


ase 


”: ydr °zrJ 


| 21-hydroxyl* s 

T 

Deoxycorticosterone 

| 11fi-hydroxyh\e 
Corticosterone 

^ 18-hydroxyla s 
18-hydrocorticosterone 

1 

Aldosterone 


17-(OH) progesterone 


17-hydroxylase 


21-hydroxylase 

11 -Deoxycortisol 

^ 11 p-hydroxylase 


Cortisol 


1 


Sp-ctehycfrogenase 


Androstenedione 
5a-reductase 


1 


Testosterone —► DHT 
a romatase 

Estradiol 


i 


Fig.: Steroids synthesis 


thyroid hormone 


T3 vs.T4 


Tes HR to meet the to meet the Ted oxygen needs. 

T 3 directly boosts energy metabolism in mitochondria. 
Stimulates brown adipose tissue, a mitochondria-rich 
tissue, to boost heat production in mammals without 

muscle activity. 

c Triggers rapid protein synthesis. 

: Estrogen partially blocks the efficiency of thyroid hm, so 
women compensate by producing more thyroid hm than 

men. 

* Transported in blood with prealbumin, albumin and 
globulin. 


T3 is more active, more potent and has maximum 
for albumin. 


RT3 (Reverse T3) is is a biologically inactive f 0rr 
T3. Normally, when the liver converts T 4 to T 3 j. 


produces a certain percentage of RT3. 

T4 is inactive and more tightly bound to plasma 
(T4 is major circulating thyroid Hm). TBG proteinb; 


Comparision of Actions ofDopoamine Vs TRH 


Normally 

1 Prolactin, t 

GH 

T T3, T4, t Prolactin, 

No effect on GH 

In Prolactinoma 

1 Prolactin 

No or little T Prolactin i 

In Acromegaly 

i GH 

T GH 


& 



Secre 


ted by 


Parathyroid 
glands 


StirmJ ,uS 

secret^ 


for 


Recept° rs 


pre: 


sent on 


aoneresorP" 



Parafollicular 
(C-cells) of 

thyroid 

t Ca++ 


Osteoclasts 


(osteoclast 

inhibin) 


Kidney: 


1 

(phospha- 


p0 .. 4 reabsorpn 

proximal tubular T 

£ a ** re absorpn 


t 

T 


4 (calciuric) 


Cut* 

Ca++re absorpt.on 


Net effect 

Serum calcium 


serum phosphate 


t 

1 


(hypoclcemic 

hm) 

T 


vi tamin d 




maximum to T4. 

MIT + T3 T4 T3 (active form) 

TI/2ofT3—► I day. 

TI/2 ofT4 —> 6 day. 

In thyroid follicles thyroxine is stored for 2-3 month 
Wolff-Chaikoff effect : During initial iodine expos 
excess iodine is transported into the thyroid gland 
the sodium-iodide symportcr. This transport resuh 
transient inhibition ofTPO and a decrease in the synthc 
of thyroid hormone 



n iV-R liaht on sk.ir2 .- 


-1 

o 

Prf 

■vitamin 

D, h* 

Cholecalcileroi 
(vitamin D3) 


Ergocalciferol 
(vitamin D2) 



(25-hydroxyvitamin I 


Kidney 


X 


Calcitirol 

Active forml(1.25-dihydroxyvitamin 0,) 


1 


I also 

ZeoJos" - Z calcic) - ^ZoZs 
Ua ' Ci Z"dTZ ”' n ° P ZZ°pTrv°Zlno»& 

in Poget s d/s, P idis m), hype 

t hyperP ° Us ca ~ absorption from 

metastasis. fes Vit D -> 1 f „ a bsorpn. PTH 

+ PO,airman' ^ Kernel* from proximo! 


Major 

| circulating form 


Inactive metabolite 
(24,25-dihydroxyvitamin D) 


I 


t Intestinal absorption 
of calcium 


I 


tBone resorption 


1 


•iRenal Ca" and 
| PQ,~ excretion 


Fig.: The metabolic pathway of Vitamin D 


metastasis- tes vit u Tes % ra ~ a bsorpn. PTH 

^£x^p»i'“y *—* m/s is d/, ° 

* ‘causes Us ^ teinS & 




. ised Ca 

tuau.es "J’- " nobility or neive - 

p IT yiTARYHORMe^ 


Anterior pituitary hm 
(adenohypophY^s) 


Posterior pitutary 
fneurohYpophV sls ^ hm 


Acidophil cells Basophil cells 


GH (from 

somatotrope) 
Prolactin (from 
lactotrope) 


ACTH 

(Corticotropes) 

TSH (thyrotropes) 
FSH, LH {from 

gonadotropes 

cells) 


Oxytocin 
ADH (AVP or 

vassopressin) 


t GH and i sometomedin levels are seen in Kwashiorkor. 
Cong, abnormality of GH receptors Laron thvarfis • 

tt GH during adolscence (before epiphyseal fusion) 
results in -> Giagantism (giantism). 

TT GH after epiphyseal fusion results in -> Acromcga y 
(M/c cause of acromegaly is acidophil tumour of anterior 

pitutary). 

Effect of pituitary destruction/compression by tumour. 
Results in trophic hormone failure in order ot Gil ^ FS11 > 
LH>TSH > ACTH (affected lastly). 

' Pituitary adenoma: 

° Two types: 

- 1 -1 


f 


Microadenoma 
° Size <lcm 
° Do not invade 
parasellar region 


Macroadenoma 
° Size > lem 
° Invade parasellar 
region & beyond 
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<~'Hor mo „ e$:LHandFSH 



iAron^e^^— 

3 - R ° ,ei nfo^T 
of CL ' Progesterone 
secretion 


^Aromatase activi ty 
2. Receptors present on 


Pinal m aturation 


Granulosa cells, 
theca interna in 
females 
Leyding cells in 
males 


LH 



Transported to 


Granulosa cell 
receptors 



Secreted in blood (estradiol) 


Ear| y growth 
+ nt 


+ nt 


Granulosa 
cells in 
females 
Sertoli cells in 
males 


FSH 


© 


© 


s only on FSH primed granulosa cells. FSH tes 
eceptors for LH to act upon. Aromatase catalyzes 
ion of androstenedione to estrone and testosterone 



2-cell, 2-gonuihtropin hypothesis: LH in^ 


■ -ucej 

synthesis by theca inlerna cells, whereas boti, r 
LH stimulate aromatase activity by granm ^ 
The mint m'linn of these two types of Cell „ f. 


The joint action of these two types of cell an ^ ^ 
hormones forms the basis of a 2-cell, 
hypothesis for biosynthesis of estrogen. ^ 

Ovarian reserve is indicated by FSI 1(MIS is^ 
Indicators of poor ovarian reserve are Adv a(1( ,.\ 


t FSH > I Inhibin. 

Inhibin and follistatin supress FSH ->■ Delay Pu() 
Activin A activates puberty -> Early puberty. 1 
Progesterone peaks at 21 days of cycle. It i s re Sp0ns 
secretions for nutrition of zygote. 

Endometrial regeneration starts on day 5 of C y c)e 
High prolactin levels are a/w high FSH. 




REPRODUCTIVE system 




Sertoli cells 


which 


can 


c o& 


Form blood testes barrier. 

Secrete ABP, inhibin and MIS. 

They contain enzyme aromatase, 
androgens to estrogens. 

Funcn: Phagocytic, support and nutrition to germ^ 
They have receptors for the FSH and testosterone 
stimulate first half of spermatogenesis. 

Aid in spermiogenesis by nursing developing Sper ^ 


Testosterone 

Testosterone is synthesized from interstitial ctH 


Leydig under influence from LH or hCG in embryo 

• Cholesterol is staring material for its synthesis. 

• C-terminal end of androgen receptor is concern withbp 

binding. 

• Rots limiting enzyme in testosterone synthesis is 
Cholesterol desmolase (which catalyze cholea 
pregnenolone). 

• Testosterone is converted into more active form B 
(dihydrotestosterone) in extra-glandular tissue nil 
help of enzyme 5a-reductase. 

• Weak androgens: DHEA (dehydroepiandrosteronm 
androstenidione. These are produced in small qtc 
from adrenal cortex. 

• Major adrenal androgen -» 1 7 -ketosteroidDH A. 





e and action 


Excess 


manifestation 


Deficiency 

manifestation 



Melatonin 
Somatotropes 


Biolog|5f|i!£5ii 


AltTep^Vseal fusion 

AcromegalV_ -- 


Dwarfism 


contd.. 
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(Primordial gam, calls) 
yolk sac , 

. m (Primitive e erm ceU) 

Oogonium ( 

+ nside graflran foll,c ,e ) 


aZjl’' T‘ :P,0r ' S enCOdCd by AR S'"' long 

arm of X-chromosome. 


POINTS TO FOCIK 


* Androgen receptor is encoded by the gene located on Xq 
(Long arm of X-chromosome). 

Penis at 12 syndrome is seen in —> Congenital 5 a reductase 
deficiency. 


ovarian follicular granulosa cells in late p re 

antral 

small antral follicles. I 

Role in folliculogenesis at the two extremes 

_/_\ L.. _n,.io,.r\iY 1 1,.« nrnorpccinn ~r . ^1 

:v < 


tpresent insiu«- & 

primary °° c > +nt birth ^ of 

tTma/or/cr/rVWo" 
upto puberty 

1st polar body 

2° oocyte 

Ovulation me iotic division 

penetrates oocyte) 


process: (a) by restricting the progression ofd e 
of primordial follicles; and (b) by an inhibit;^ 
sensitivity of antral follicles to FSH and i^},^ 
aromatase activity during an ovulatory cycle. 


Hot fertilized 

I 

Degeneration 


Fertilization 



irorojcl'eus P°>» "h"* 


Inhibin 


• Mainly produced by Sertoli cells in males. In females it is 
produced by granulosa cells of graaffian follicles of ovary 
during follicular phase. 

° Strong inhibitor of FSH secretion, hence called inhibin. 

• Non steroidal water soluble protein. Ted in PCOD. 

MIS 

• Also k/as Mullerian inhibiting substance or Mullerian 
regression factor. 

• Secreted by Sertoli cells in males and by granulosa cells of 
ovary in females. 

• Probably role in germs cell maturation (in both males and 
females) and in testicular descent (in male). 

• New marker of ovarian reserve. 

Antl-Mullorian hormone (AMH) 

• AMH, a dimeric glycoprotein and member of the TGFp 
(transforming growth factor-beta) family, is produced by 


Relaxin 

• Secreted in females by corpus leuteum of 
placenta 

• Relaxes pubic symphysis during labour (augments 

• Structural similarity with insulin and IGF. 




OOGENESIS 

• Primordial follicles develop from yolk sac. 

• Number of follicles in female newborn - 2 million 

• The ovaries have roughly 2 million primordial folii^ 
birth, each containing a primary oocyte. By the fo, 
puberty, the number has dropped to about 400,000. 
~400 ovum in lifetime. 

• In female, at birth oocyte is in stage prophase lstmci: 
division. 

• In female gonad, the maximum number of oogonia c 
million (per ovary) is reached, in the fetal period. 




second oocyte stage. 

•y Zona pellucid eminent (about 5 to 6 days). 

*"’7*’£**rt ru** aprosimateiy » hours f' 10 ' " 
+ "T Zpanied by completion ofmeiosis <■ 

+ ~ r ... teuteum secerns C. W*:- 


SPERMAT OGENESIS 

• Spermatogonia begin to Tse in number at puberty (13-16 

years of age in male). 

• After several mitotic divisions, spermatogonia grow and 
undergo changes to form 10 spermatocytes (largest germ 
cells in the tubules) 

• Each 10 spermatocyte undergoes a reduction division 
called the first meiotic division to form 2 haploid 20 
spermatocytes (half the size of primary). 20 spermatocytes 
undergo a second meiotic division to form 4 haploid 
spermatids (half the size of secondary spermatocytes). 

• The spermatids gradually form 4 mature sperm or 
spermatozoa via spermiogenesis. 


Primordial gen” 

t 


cells 


Spermatogonium 


(Primiti ve g errn 


cell) 



1 


mtocyte 



Primary sperm* 

I 1st meiotic division 

2° spermatocyte 

| 2nd meiotic division 



22+X 


22+X 



22+X 

Spermatids 

Androgens 


l 


Mature spermatozoa 

stopped 


// 6th wk of development Mfl/e ond female 

apparent are es tablished after 7th week, 

wrphologlcal characterat spermatids. 

, .mate spermatogonia gives rise to 512 sper 

econdary spermatocyte is haplo.a•'"“"considerably lower 

P ‘T 2 Tc(ZZZZ theZ:y temperature,. Testes are 
“ cool W airing around rcrotun, S countercurrent system. 
Zeiasis oocors in -> Convention of 1 * to 2* spermatocytes 
"genesis is _ conoortlon of spermatids Into mature 


• Hormones involved in spermatozcncsis 

1. Testosterone —» principal hormone in spermatogenesis. 

2. LH —> stimulate release of testosterone from Leydig 
cells. 

3. FSH stimulate release of ABP (androgen binding 
protein) from Sertoli (tubular) cells and promotes 
spermatogenesis. 

4. GnRH -> tse LH and FSH. 

5. ABPs. 


Scanned by CamScanner 
















































—JIEOINTSJO Foiuj -_ 

’> l itrocjen Is mainly !•!<_„ I 

to * 
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Testes 

Tcs,es a« Placed in , 

~ eonsi derably lo ?*»» at a , en , 

™’ S "mperature - 3,^" "* core bo, 
perma,oge„ esis " 2 C Provides f avor 
peculating air Iem P e raturB s 

s >'stem b/w sperniatie counl cr current 
,„4„ fe " es and «ins. 

crt) os tub^le°Tbe <SP 'r S) symhesi 

» Semfn'f ,he epid ^™'sTs a> ° f Sperm ‘ 
tebules S,^i,i8h, '“boles Re, 

‘ ^^-;:r^r s(,hro " 
° srxr nourishmcm ° r sf 

Epididymis 

Stores sperms and provide motility. 

Ductus deferans 
Transports sperms. 


Semen 


k 


Composition of semen: 

Seminal fluid 60% 

Prostatic fluid 20% 

Secretions from balbourethral glands 10% 

Sperms < 10% 

Components of semen are: 

1. Spermatozoa from seminiferous tubules, 

2. Seminal fluid is thick and alkaline which contains 
coagulant from seminal vesicles, Fructose, choline, 
vitamin C, prostaglandins, hyluronidase) 

3. Prostatic fluid is thin and milky. It contain acid 
phosphatase, cholesterol, zinc, spermine, citric acid, 
phospholipids etc.) 

4. Some other enzymes to liquefy semen from prostate 
gland. 


Hc °r Who"" y ‘ ,ki,u "' n “ ld rich i" rri, 

man: ° P 3 ™'™" of semen in , JNl 

Volume: >i. 5 mL N 



J/gfRW ~ 


P H >7. 2 (range7. 35- 7. 50), 
°tal count 39 million/ejaculate 
Concentration l5million/mL 


Sperms 


Antifertilizin is secreted by sperm and feral- 
[Mn: FOSA] *">4,. 

Acrosomal reaction - 
On reaching ovum, acrosome of sperm rel Ca 
enzymes. 

° Hyaluronidase: helps in penetration of co 
° Trypsin like substances and acrosin : hel^^ 
zona pel lucida (zona reaction). 
Transformation of an immature germ cell or 
nium into a mature sperm takes about 64 tlay^N, 
in spermatozoa 

° Acrosomal cap develops from Golgi app ara , 

° Middle piece develops from Mitochondria ^ 

° Tail (flagellum) develops from one 0 f 
centrioles. 


ihc. 


POINTS TO FOCUS 


A- After formation, sperm are stored , become 


motile in -» distal epididymis (Become fully motile 




90^ 






ejaculation in FCT). 

4- Spermatozoa on reaching the fallopian tuh* under 
changes, collective k/as sperm capacitation. 

4- Fructose. Lactate, and Acetyl carnitine are imp. fa 
motility. 

4- Human ovum survive ~24 hrs after ovulation if , t 
fertilized. 

4- In female genital tract sperms survive for 48 hours fa fa- 
days). 

4- Sperms moves at rate of 3 mm/min in FGT. (fructose 6» 
principle fuel for sperm motility). 

4- Prolonged administration of testosterone in a man con a- 
—> Azoospermia. 


, ric pressure > 0 , 20 m 

rma. dervW 

, , »v, — . ■ SBa 

buiuau is *** ™ • B.^; rip „e,3l nerves fro™.. ^ 


So norr 


• oTmeU'te M ^lZ a '°P^\ S '"sper. 

mil bv prorein* railed 

V.'I'IP 1 ' ... formed by spo „sible for me 

" thS "”r Ca.Spe' ctan 


ion 


op 


Comp 


para,M,e IHIS.O of over, spleen. 

, arit iveFunc«ion S /H.* _ 


f C alci urn ' 

.■ 


"function 5 / syntherla °* 


Histo 


I Liver 


• Sperm Characteristic-tics 

1. Length: 65 pm 

2. Number: 100 million per ml of semen 

3. Motile at emission: more than 80% 

4. Rate of movement in the genital tract: 1-2 mm/mii 

5. Survival in the genital tract: 3 to 4 days. 


Adrenarcbe 

Adrenarche 

. „ Thelarche 
Qonadarch 

pubarche 

pubarche 

Menarche 

e;pnrmarche _ 


, Kupffer cells 
Space of 't° 
Space of Disse 



I white pulp 

and red pulp. 

Malpighian 
corpuscles, 

Cordsof_Billroth_ 


^.oldasrorlaleduroreln. 

Transferrin, 

^otensinoger^ 

■^T^ down 

Comp' ement 


— is ,he firs ' visib,e 

. rphc (Testicular enuu& 

rS« P^had Axillary bail^ females. 

: characteristics 

. The development o „, ch occurs b/w 6-8 >ts) 

is Mated by producing androgens from 

when adrenal glands P j s pre ceded by adrenarche, 

con. relicu'ar.sproduction b/w ages 
marking an sometimes accompanied by the early 

6-'0 Adrenal ; bic hair .-n,e fust androgen,c 

TaS bon, adrenarche can be a,so transient and 

h3 v,«fr,rc the onset of true puberty. 

. Sr'spM“s overlapping, may start even before the 
. peakteightv’elocity (maximum growth velocity) usually 

^ the age of 14.15 yrs, which may be + 1 yr to 

menarche/spermarche. 


Kidney 


Malpighis 

corpuscles 
I Ansa nephroni 


Bone 
marrow 


piuripotent stem 
cells 


1, 25 DHCC 
Renin 

Erythropoietin 

RBCs synthesis In 
‘ adult 

B lymphocytes 


SOME IMP. NEGATIVE POINTS 


Spirometry do NOT meagre ^ ^’ TLC ' 

rrSS — " -> increased 

c“r:;°NOT present freely tnsitletfm cytoplasm 
curve to the left. 

. Hematocrit -> value NOT changes with age. 

ABO antigens are NOT found in -4 CSF 
- - • • i s NOT required for G. 1. absorption ol 


Calcitonin 
calcium. 

Factor which is NOT responsible for venous return during 
standing — Arterial pulsation 

^ r'r'iri _1 1 I>\ / 


2.15 


SOME POINTS OF SPECIAL 
MENTION 


Ambient pressure Te 
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CCK - p Z (Choi 


^' CSe<:re,i ™ CyS,Oki " m)d0raN0 T cause 
L an effect n r ■ 

G, omerular Fit G| “c 


Increase 



--..enilar Filtration h /" ,Uc °neogenesi s 
f Vles angial C ei Is _ arner is NOT «x„ 


p hysioIogical/resti 


JG 


Secure whS „ N ° T f0mKd b > 

Z T- N ’ 0T ,,e in rena ' ■««.- 

n wh ich is Not ihtc U 
,on which is No r , ° rl ; cd "> PCT-» H*. 

Urea . NOT handled by LOH (Loop 

n OT secreted by kirin 
Hormone NOT decreased Angiotensin »• 

-Prolan. CaSed,n sectioning of pituitar> . sta]k 


-receptors 


ng ventilation is NOT 


afr< 


Mineralocorticoid 




receptors are NOT f 0Und ^ 


2.17 


RECENT points 


of 


Henle) 


an effect of t, 

• h^OT produced*^ ^ 

• NOT acts through cAMP^ °°" adotropi '». 

* Cerebral blood flow is NOT f N " r ' C oxide > 

* NOT contribute ,o X d by ^ 

circulation. & us exchange 

NOT decreased 


Net filtration pressure is —> 10 mm Hg. 

In renal d/s first to appear in urine is albumin 
Substance both secreted and filtered -> (j r j c 
Maxm osmotic gradient is found in -> Inn er ^ 
Most sensitive index for renal tubular functio nlCI * U ' l, ■ 




Metabolic 


* 


BP. 


Bronchial 


gravity of urine. 

Active form of calcium is -> Ionized calcium 
Glucocorticoids lower -+ Plasma calcium level 
Thyroid uptake is seen in -» Thyroid gland, sali v 
mammary gland, gastric mucosa, placenta. 
Vasodilation produced by CO-. is maxm in 
skin. ‘ % 




RV. 


EMP and 


Trigeminal 


Not In 0bst njctive Jung d/'s 

• NOT PreS ' mi ”e>sttic juice ->cL! 

• not h eC [ eted , m Zym ° gen f0rm -♦ Lipase. 

• Noll^ctulose. 

• wnT° 6 m 31 disestlon Lingual lipase. 

present in Eukaryotic membrane ->• TG. 
oes NOT occur in mitochondria 
glycogenolysis. 

NOT found in lysosomes -» Lipases. 

• NOT an intermediate filament -» Tubulin. 

• Does NOT form parasympathetic system 
nerve. 

• NOT involved in NREM sleep —> Dorsal raphe nucleus. 

• NOT having NIS (sodium iodine symporter) —> Pituitary 
gland. 

NOT a feature of glucocorticoid deficiency —> 
Hyperkalemia. 

NOT an action ofANP —> Mesangial contraction. 

NOT involved in calcium homeostasis —► Jungs andspleen. 

Hypoxemia is NOT dependent on — Hb 

NOT seen in intrinsic pathway —* Factor XIII 

NOT a stimulant of growth of fetal microvessels in eye 

—*• FGF 

NOT a function of angiotensin —► Vasodilatation 
NOT absorbed from PCT —► H+ 

Does NOT have sympathetic supply —♦ Brain. 

2, 3 DPG is NOT influenced by -» C0 2 or temperature. 


One mole of DeoxyHb binds to one mole of 2 3 
Pancreatic lipase hydrolyse the ester linkage 0 f ^ 
position 1 and 3 . ‘G| 


1-5% of protein undigested in small intestine. 
Residual body is found in —► Lysosomes. 

Vibration sensation >250 Hz is detected by 
corpuscles. (Remeber that vibration sensation < 25 ^ 
detected by Meisner's corpuscles). ^ 

Phospholamban is a protein found in sarcoplasmii 


and inhibits activity of SR Ca~ pump. Inactiv 
phospholamban results in te in Ca 


lc «tici 4 , 


Va S 

sequestratioa w 

SR. In cardiac m/s rapid Ca-H- sequestration shorty 
duration of contraction. ^ 

• Vomiting centre is in medulla. 

» Principal cells are found in cortical collecting ducts fl*. 
are major Na+ reabsorbing and K+ secreting cells. Vti^ 
Na + /K + ATPase in basolateral membrane. 

> Pro-opiomelanocortin (POMC) is a precursor polype 
with 241 amino acid residues. Synthesized frompre-p. 
opiomelanocortin (pre-POMC) in pituitary, by the rente 
of a 44-amino-acid-long signal peptide sequence di^ 
translation. 

Kidney synthesize: Erythropoietin. 

In starvation contractions occurring in intestine are h 
MMC(Migratory motor complex). 

Rhythmic behavior in locomotion is controlled by: Be 
ganglia. 

Canon a wave is seen in complete heart block. 


in tricusp> d atre * ia ' n s2 interval. 


■ „ for 48 hours 

c survive 101 

In female genital ,tacl s P eItn fruc ,ose is «■» 



of 


• in urinc ,s 


urine ,s 

of Cajalbeco i 00 ml of blood- 

. ‘X^“ rebral conex ‘ 

: are lecuns. 

^ K8r<w@ 

. The axial lengu 

Uf= by br»lb « . 

A " a, °"’ 1 , C Srod intestine absorbs: Sugars 

I H 

. D i S «l SI aC,dS 

& - id \r S mm/hr. 

p 5 MS fibre -1 Golgi tendon organ] _ 

pousielle’s equation constant- —■ P 
tr. lenchuvoluir 


[25 Ms fibre - 1 ^ - s constan t.... directly 

TeXo-e. rate fiow.viscosiry and 

. DHEAs^re tmdrogens syrtthesized from ZR of adrena. 
g l and ' rrvicrblv 2 million primordial follicles at 


• DHEAS are au^ b -- 

. T^e ovaries have roughly 2 million primordial follicles at 
birth each containing a primary oocyte. Bv the time o 
puberty, the number has dropped to about 400,000. 

• Primordial follicles develop from yolk sac. 

. Human ovum survive ~24 hrs after ovulation if it is 

fertilized. 


(range >' 5 dayS rate of 3 mm/mir 

• s rX“ mot, "X' i '= siKd froro hC 

principle fuel e mbry° ,s sy Rrain . 

. Testosterone!^ synipathctic sitppy' Qr tempe rature. 

# Does NO ' qT influenced by - * he n lactate bui 

• 2 ’ 3 DPG r hr effect: Effect that occ pH decreases, 

* Re ”' r the blood ofoo^ anin ror O, 

■>; in 

* D XiftioGookAm=.ho°“"' ^ SC j n most abund an. and 

• Left shift in most unportant, 

*^xrS5-^“ bu " d “ n ' b "' in 

’ rhXco”X 7 d=vX y ° ,k S “ D C val basophilic. 

: x bodies •j£ rf t rr>- ^ p,Mm 

rt^X::-eriai .oca, 0 d in 

* mannl '°’ " 

. Distilled water is W 

hypertonic to plasma. J ldc J by - nc utral 

. Brain natriuretic peptide is deg 

endopeptidase. passing thru PCT is isoton,c. 

. Charac,ens,.cs of urtne of a , arge volume of 

. Diabetes rns.ptdus l ^ 

hy poton.e,ms.p,d (ta tele ) produces and excretes 

. in respiratory aetdo . ^ mo J phosph ate. generat.ng 
ammonium (NH, > wle c , e aring acid, 

bicarbonate ,n the proc measure red cell 

• Chromium tagged RBCs are use 
volume. 

• RMP of smooth m/s -50mv 

. Estrogen synthesis from endometnal stromal cells 
upregulated by: aromatase 

• Payer patches secrete -IgA 

• Lateral spinilothalamic tract carries pin prick, pain an 
temperature sensation. 

Normal Urine n ~"’ 91 ™\l*ec. 


is 


not 


••A » 
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Genetics 


4.1 


historical ASPECT 


m 


NUCLEIC ACIDS 


There are two type s of nucleic acids: DNA and RNA. 

• The biological information fundamental to life is encoded 
in the molecule of DNA. 

• DNA (deoxyribonucleic acid) is the genetic material in all 
prokaryotes, eukaryotes and some viruses. 

• DNA is a polymer of nucleotides. The fundamental unit of 
nucleic acid is nucleotide. 

• Cents (Which the Mendel called factors) are specific 
sequences of nucleotides. The full sequence of the DNA or 
all the genes of an organism is called its genome. 

• DNA is found only in cell nuclei but RNA is found both in 
the nucleus as well as in the cytoplasm. 

• r A 

r Punnes—1 

i- Base—I *-G rT 

j- Nucleoside —j *-i 

Nucleotide—| _ L Sugar 

L. Phosnhate 


-Pyrimidines 


°-E 






PURINES & PYRIMIDINES 


, x-lintas. «. r« discover in 

. DNA model ( B or* of double Ihel« model!S'»> 
. or inhere, wo* on 

. ES concept. 

. Erwin Char-aff-> Ratio of the nucleic ac.d bases adenine 
to^hymine was roughly equal, and that the ratio of cytosine 
to guanine was also roughly equal. 

. Paul Berg -+ Genetic engineering. 

. Oswald Avery -* DNA (the so-called transforming 

principle") is genetic material. 

• Alec Jeffreys - invented DNA fingerprinting. 

. Frederick M.escher -> The man who discovered DNA, 
in 1869. But he did not know that it was the hereditary 

material. 


The major purines found in nucleotides and nuclej c 
are adenine and guanine. Uric acid is the final 
product. Intermediate oxidation products are hypox atl ^ 0ri 
and xanthine. 


Purines: Adenine, Guanine [Mn: Pure AaG] 

Pyrimidines: Thymine, Cytosine, Uracil 

Adenine + ribose = Adenosine 

Adenine + ribose +P0 4 = AMP 

Adenosine ribose phsphate-phosphate == 

Hypoxanthine ribose = Inosine 

Bonding (Hydrogen bonds) In DNA—A = T, q 


In RNA — A = U, G ~ | 


Charguff's rule : Ratio of purine to pyrimidine bases i n tfle 


DNA molecule is always I. 

G+A 


T + C 


■= 1 


The 4 nitrogen atoms in purine ring are formed by ami no 
acids - Glycine, glutamine, aspartic acid. 

[Mn: Pure GAG] 


I POINTS TO FOCUS 


4- Gout Is a metabolic d/s of purine catabolism c/by 
hyperuricemia, attacks of arthritis, deposition of MSU crystals 
in connective tissues (tophi) and kidneys. 

4" Lesch- Nyhan syndrome is XR disorder affecting males, 
a/w complete deficiency of HGPRTase, therefore inability to 
salvage hypoxanthine or guanine, from which excess uric acid 
is produced. 

4- Bromodeoxyuridine is a thymidine analogue. 

4- End product of catabolism of purine nucleotides (A,G) in 
humans is uric acid and in mammals is allantoin. 

4- Inositic acid is a biological precursor of adenylic and guanalylic 
acid. 


C 

u 


DNA 


(Pentose) 


Human DNA consist of 3 billion base pairs of DNA pet 
haploid genome. 


Consis‘; ti ^ s t r ands 


of 


double stranded helix with an anti-parallel 
\ stran ds are held together by hydrogen bonds. 


% y t^ll iit ,M 

or ient 3,,on ' d hydrophobic interactions are also seen. 
■k*r' va,s ' ‘ ... ru ] e and is semiconservative 


Vn' 101 "' hise pair i - 
. Mosicocco,, DNA 

Left handed helix 

nNA without introns. ssDNA molecule that is 
D mRNA molecule. 


„.1>NA 
z ,pN A 


, C-P NA Lao to an mRNA molecule. 
comP |enU | non-chromosomal DNA in human cells. 
,tit-P> T ' V • i. .nutation rate. 


Replica"^ is semiconservative. The replication fork 
in t| LS «;' n 0110 d ' rcctl0n ’ bul DNA replication only goes 
« r ™ direC,ion This Paradox is resolved by the 
.. . J r(l £wciUs\ which arc short, discontinuous 

replication products produced oITthe lagging strand. This 
is in comparison to the continuous strand that is made off 
the leading strand. 



♦ high mutation rate. 


jjo intr ° nS pNA (SSR) ( Simple sequence repeat)/ simple 
, Sal f,li,C ’ dIs |A. Mostly clustered in centromeres & 
Alienee D 


seq 


^^11^ of DNA is mostly d/lo triple hydrogen 

Thermos 1301 „ „ ... 

is resistant to melilnn r\r 


ThcrmO s,u “" G ' £Cj wh j c h j s resistant to melling or 
bonds ^ v ^ 

( jena tur “ tlP " c | e0t jj es absorb UV light at 260 nm ( k/as 
A < pH . a t 260 nm'). 


■ a bsorba nCC j s lhc sinking Tse in absorbance of 

—/i rutiui *-././* 


rrhrondc ejjeci -.e "- 

» W’l* denaturation/melting. The UV absorption is 
DfJA the two single DNA strands are being separated, 

^ "h heat (melting) or by addition of denaturant or by 
ellheI the pH of DNA. The opposite, a Ise of absorbance is 

lied hypochromicity. 

C ' hire at which DNA is half denatured is K/as Tm 
, Temp eral 
ofDNA- 

m innealittjt . . 

,he nNA strands are separated they can be renatured nhl . . 

Once the Uinasu r DNA polymerases 

b y annealing- Occur only below Tm (usually <70°C and 

fastest at 50"C). 

, Triplex DNA is d/to "Hoogsteen pairing". "Hoogsteen 
pairing" is an alternate base P a ' r ‘ n S pattern, more 
commonly seen in RNA. 


Enzymes involved in DNA replication in order:- 

llclica.se recognizes the DNA origin & open the double 
helix at that site. Process unwinding of the DNA in 5’-*3’ 

2. Topoi.sonura.se releivcs torsional strain that results from 
helicasc induced unwinding (removes supercoils ofDNA 
and separates strands). 

3. Single stranded DNA binding protein 
Prevent premature annealing of ds DNA. 

4. DNA primasc initiates synthesis of RNA primers. 

5. DNA polymerase: dcoxyribonucleotide polymerisation. 

It is RNA dependent DNA polymerase. 

6. Restriction endonuclease 

Cut the DNA into fragments at specific DNA sequences. 

7. DNAIigase 

Seals the breaks/nicks b/w the nascent chain & Okazaki 
fragments 

8. DNA gyrasc 

Introduce negative supercoils into the resting DNA. 


[ 4.3 


DNA SYNTHESIS 


■ 


□ 


► DNA polymerase copy a DNA template in the 5’ to 
3 direction on 3 1 to 5' strand & new DNA strands arc 
synthesized in 5' to 3' direction. DNA polymerase require 
a RNA primer to start DNA synthesis. 

• DNA polymerase 1 is also called Kocrnhcrg's enzyme or 
DNA dependent DNA polymerase. 

• DNA polymerase 111 is the major enzyme required for 
DNA replication. 


rHROMOSOMAL (DNA) REPLICATION 


• Occurs during the S phase of cell cycle. In the S-phase 
DNA and histone are synthesized to form chromatin. 

♦ The structure of chromatin affects the timing of replication 
o DNA packaged as heterochromatin is replicated in late 

S-phase (e.g. inactive X-chromosome or Barr body) 

0 The active X chromosome packaged as euchromatin 
is replicated in early S- phase. 


Prokaryotic & Eukaryotic DNA polymerases 

• Prokaryotic DNA polymerase have- 

5’->3’ or 5’ exo nuclease activity for primer removal 

(excision repair) -> in 1 only 

3’—>5’ or 3' exo nuclease activity (proof reading) & 
polymerase activity in all 3 DNA polymerases (1,11,111). 

• Three activities are associated with DNA polymerase 1; 

5' to 3' elongation (polymerase activity) 
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t>> ' v (pionl rending activity) 

v to t cvoinn lcttNo (icp.iir activity) 


' " <t " »''/!, I)\ IpoIvneroU 


1'iimavk' binding ix • in in ii 
' V ' M * ttttclouNc lulivity is intin y, 6 , i: 


function 

Eukaryotic 


1 t«ap tilling & synthesis of 

l J SBing '(Mini, replication 
Initiation 

u 


• DNA repair 

n 

ii 

t DNA proof reading tit repair 

r. 

ii 

•t PiiKewlve, lagging strand 
xynthesK 



s PtOcevilve, leading strand 
wnthesK 

(Chain elongation) 

c 

hi 

tv Mitochondrial DNA synthesis 
(replica") 

Y 


7. Prlmase binding 

a 

DNA G 




POINTS TO FOCUS 



Okazaki fragments are short stretches of discontinuous DNA 
on lagging strand, formed during ss DNA replication 
A telomere is a nucleotide sequence at the end of a 
chromosome. A telomere allows replication of linear DNA to 
its full length. 

DNA polymerase synthesize DNA -> DNA 
RNA polymerase synthesize DNA -> RNA 
Reverse transcriptase synthesize — DNA from RNA (RNA-$ 
DNA — RNA). _ 


Syndromes a/w risk of skin cancers 

• A hum telangiectasia is an AR disorder in which there is 
increased sensitivity to X-rays and UV rays is seen. 

• Blooms syndrome is c/by chromosomal freaks and 
rearrangements (dto defective DNA ligase) 

• Funeoni’s anemia an AR disorder is a/w chromosomal 
instability, probably have defective repair of cross-linking 
damage. 

In Xeroderma pigmentosa cells can not repair damaged 
DNA d/to thymidine dimers. Risk of skin cancers & 
premature death is high. There are 3 enzyme defect in 
Xeroderma pigmentosa- 


UV specific endonuclease - m/c <lcf Cc| 
DNA polymerase I 
DNA ligase 


Mechanisms of DNA Repair 


Mechanism 

Problem 

1. Mismatch 
repair 

Causes errors when DNa"** 5 
is copied (Single base or 

2-5 base unpaired loop) 

2. Base-excision 
repair 

Spontaneous/ chemical/ 
radiation damage to a 
single base (deputation 
of DNA) 

3. Nucleotide 
excision repair 

Used to replace regions 
of damaged DNA upto 

30 bases 

4. Double strand 
break repair 

Involved in 

Immunoglobulin gene 
arrangement 
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PROTEIN SYNTHESIS 


Central Dogma of Molecular Biology 


DNA polymerase^ „ NA RNA polymerase 
N (Replication) (T r anscriptidn )*‘ m RNa 

(3'-5’) (In Nucleus) 


(5’-3') 




Proteins Translation 
(In Ribosomes of cytoplasm) 

Mechanism of Protein Synthesis: 

• Two major steps are involved in protein synthesis- 

(i) Transcription, involving transfer of genetic inform^ 
from DNA to mRNA, and 

(ii) Translation, involving translation of the 
nucleic acid into that of proteins. 


TRANSCRIPTION 


not .> 

SO f»°° f J 0 nudense/ oxo nuclei »cuv,.y 



Abs«" tcnl10 

,M roll’’ mtiltisubunit enzyme «», »'“>■ 

polymerase ® mpo ses catalytic subunit. 

^'"^^;e^NM.KNA ;lR N rRN A.excep, 

Syn^ L synthesized by pnmase). 

Eukaryotes 


\V 


D rim cr 1 


fltJ* po,lnC ” types of RNA polymerases: 

* PoM^ f ^ s r ^RNA. miRNA, SnRNA 

pol H-* f0 , tRN A & 5S r RNA 

re"'r^ B biy for ml,shrol,m - 

. Pol 11 


sensitive for musnroom. Amanita 
pol 1> is ca „), which blocks translocation of 

halloides (dC during phosphodiester bond formation. 

R NA po>y |TlcrJ d]sJA tem piate strand in 5’to 3' direct" 

• RNA pol C °P> an rNA transcript in the 5'to 3' direct" 

%v liich P r0 inVO ives 4 stages in prokaryotes:- 

* ^Formation of transcription complex 

2) Initiation 

3 ) Elonga tion 

4) Termination 

"Trfr-uTS or DNA that includes 
° Ii nals for all 3 phases of transcription i.e. ptomotton. 
S 'i„„«Mion and termination. 

o RNA pol binds with specific sequence on a DNA, k/as 
oremoter region). 

„ Core enzyme (RNA pol) can't recognize promoter 
region of DNA, sigma (a) factor is required for 
recognition & formation of complex, 
o pribnow box is a sequence contained with the promoter 
region. All Pribnow boxes are variant of TATAATG & 
hence k/as TATA box. 


Posttranscripttonal Processing/Modification of 

mRNA ___ 

• occurs in nucleoplasm^ ca „ y identified to its 

• In prokaryotes mRN /little processing of 

primary transcripts, so there 

mRNA. 

• In eukaryotes 4 steps.- 

1) 5’ capping 

2) 3’ tailing 

3) Splicing 

4 ) RNA editing com a 7-mcthyl G1 P 

* A foo m exonucleasc 

attack & facilitates its exit from nuclcu . 

: —«—* 

exons are joined together. 


Splicing Reaction 

. A(lCT transcription hnRNA is modified, in.rons (RNA 
sequences which do nol code for proterns) are removed 
exons (RNA sequences which code for proteins) are )o,ncd 
(remember EXON EXISTS). 


hnRNA- 

(has introns + exons) 


sn RN'P or Snurps 


—► mRNA 
(has only exons) 


Sn RNPs a/w hnRNA at the exon-intron junction lorm 
spliceosomes. It takes place in nucleus. They contain 
ribozymes as well as protein components. 


POINTS TO FOCUS 


3 


• Mechanism by which cells copy DNA to RNA. 

• Occurs in the nucleus. 

• Key enzyme -» DNA dependant RNA poIymerase(R\ 
pol) 


2) Initiation 

3) Elongation 

o The core enzyme polymerase moves in 3'-5' direction 
of coding strand. 

4) Termination 

o The Rho (p) proteins & specific sequences bring 
termination. 

• The process of transcription is more complex 


X Defective splicing of bn RNA leads to 6-thalassemia & spinal 
m/s atrophy, (hn RNA is found in these d/s). 

►y Changes in introns have no effect on transcription /translation. 
X Ends of mRNA molecule are involved in mRNA stability. 
The 5' cap structure in eukaryotic mRNA prevents attack by 
5‘exonucleases. 


Small RNA 

Small RNA are of two types : Sn RNA and SiRNA 
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Sn ° RNA is found in nucleolus 
(Processing). & funct, on is r I 

* B * RNA b 'mds to pot II p, hi u 

" & b '°‘ k '^scriptio 


st Transcriptional Modification of tRNA 

pm a ^ e 3t l ^ e ^ end tRNA is catalyzed by th 

RNase P, which is an endonuclease. 

Cleavage at the 3' end is catalyzed by exonuclease RNas 

Addition of CCA to the 3' end of tRNAs is a cytoplasmi 
posttranscriptional phenomena. 

• Finally, some bases are modified at characteristic positior 
in the tRNA molecule. 


Codons/ Genetic codes 

• Codon is composed of 3 nucleotide bases, i.e. it is a triplet 
sequence of nucleotides on the mRNA. 

• Total number of codons possible for 3 nucleotides. 

= (4) 3 = 64 

If number of nucleotides in a codon is 4 then 
= (4) 4 =256 codons are possible 

In general. Total number of codons possible for ’n' 
nucleotides = (4) n 

• 61 codons code for 20 amino acids. 

• Initiating codon is AUG which codes for methionine in 
eukaryotes & GUG in prokaryotes. 
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3 COdons do not code Tor any a/a . Thes.» . 
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termed as termination 
codons).It indicates 
mRNA is completed. 


codon / stop CO(/o > V 

codons).It indicates that synthesis of ( V< 

pr°, ttin \ 

• Characteristics : A 

° Specificity (unambiguous) 

° Degeneracy 

(more than one codon codes for same i 
° Non-overlapping 
° Non- punctuated/ commaless 
° Universal (except for 4 codons which are re h 
by mitochondrial tRNA & cytoplasmic p 3 

• Genetic codes of MitDNA are different:- 
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In prokaryotes 

5% of total 

polycistronic 


Most abundant 

( 80 %) 


• Degeneration of codons is at the level of transit, 

• Wobble hypothesis: Explains the degeneracy ^ 
code. A mechanism by which t-RNA can rec 0 ^ 
codon for a specific amino acid. 

Transcription Factors/Gene Regulatory Protei n! 

• Control of transcription requires high affinity 
specificity in binding regulatory proteins to the 
region of DNA, which is provided by motifs .They 
DNA through the interaction of a/a & nucleotides 

• DNA binding proteins are Homeodomain protein ^ 
finger motif, helix loop-helix motif, Leucine zipper 

• In Zinc finger motiff, there is periodic repeat of leucm, 
every 7th position. Binding site is repeated 2-9 times 

• Receptors of glucocorticoids, estrogen, progesterm, 
thyroid, retinoic acid ,vitD3 are examples of Zn fo* 
proteins. 


TRANSLATION 

• Synthesis of polypeptide chain from the mRNAislt 
transla". 

• Occurs in the ribosomes of cytoplasm using RER. 

• Steps: 

1) Activation of AA (formation of aminoacyl tRNA). 


1st 

gtp) 1 


S&MSU ^‘" e “ AAA is ,he 

• Son*'* 31 "'- 


In Eukaryotes 


Structure 


Synthesis 

Feature 


Monocistronic 



from hnRNA 

Carries 
information 
from nucleus to 
cytoplasm 


Most abundant 
structural 

component of 
ribosomes 
In nucleolus 


Role in 

protein 

synthesis 


Acts as a 
template for it 


Elongation of 
peptide chain 
during protein 
synthesis 


\S% of total 
RNA 

Extensive 
intrachain base 

pairing 
Clover leaf 2 

structure. 
Anti-codon 

arm+ 

Cytop'a srn 

Abnormal 
purine &■ 
pyrimidine 

bases T 

pseudoundine 

present 

Classifies" is 
based on extra 
arm (variable) 

Carrier of 
amino acids, 
decodes the 
information in 
DNA 


(f-met = formylated methionine; RF = Releasing factor] 


Micro RNA (Mi RNA) 

• ss RNA molecules which down regulate gene expression. 

• They are not translated into proteins (non-coding RN As). 

• They were found to be a/w CLL and heart diseases. When 
Mi RNA binds mRNA —>R1SC ( RNA Induced Silencing 
Complex) is formed. This process is k/a Gene silencing, 
used to transmission of HIV & polio. 
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• t-ra genes. In Lac operon, CAP can acti 

more than 100 catabolite-sensitive ope 
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HISTONE 

• Small basic protein. 

• Positively charged at physiological pH d/to high content of 
arginine and lysine. (Mn: Hi ArgiLy) 

• Undergoes covalent modification & forms ionic bond 
with negatively charged DNA. 

• Helps in condensation of DNA into chromosomes. 

• There are 5 classes of histone : HI, H2A,H2B,H3, & H4. 

• Acetylation enhances transcription and promotes 
euchromatin (active part) formation. 

• De-acetylation and mcthylation represses transcription and 
promotes heterochromatin (inactive part) formation. 

Techniques for Detection of Mutation 

• Agarose gel electrophoresis—Basic technique used for 
separation of DNA is electrophoresis. 

• SSCP (Single stranded confirmational polymorphism) 

• Didcoxy nucleotide tail sequencing : developed by 
Fredrich Sanger in 1977. 



^N ALVsTs of NUCLEIC ArT gg- 

* No ? hern blot is used {or -> RNA analysis,,. . -v 

probe) ' n 9/)ufeS 

y _ 

Southern blot is used for -> DNA analysis. 

^ Western blot / immunoblot is used for —► p rof 
4 South western blotting -> RNDNA bindin ^ 0,)< V 
identified using oligonucleotide probes. 

4 Antibody labelled probe is used in -o West ern fc( ^ 
b Cene knock out is used to demonstrate —► Q ef) ° f ' 
function of gene analysis. e,r 


1SEASES DUETO DNA DEFECTS 
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FOCUS -—the mental retardation. 
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4.5 M ,|, J onS .st «' dL " Ijn |s the region of DNA that 
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: Q^Sdin a complex of DNA and proTe.ns 

^ly"%tt:tXcn.a. repeating uni, of 
\’,.rleos°'" e fom ^ ■ mckasing and consist of DNA 
eukaD° tic chrom "‘‘ n c P oi led around histones octamer. 

(- 14° baSC . P e a ' the DNA tightly coiled, such that it 

Nucleosomes keep ^ ^ inactive state , chromatin is 

can not be trar| cr ochromati „. When the DNA is uncoiled 

referred as he transcription and chromatin is called 

it is reaay^ 

euchromatin ^ be conducted on lymphocytes, 

* Chromosoma flbrob i a sts, amniotic fluid cells, 

“doaTvlus cells and fc,a. blood (bu, NOT on 

TonT analysis which is NOT used - skin sample. 

’ lnI>N js a photograph of stained chromosomes 

' STgrfin order of iing length. Karyotyping is used for 
. toXTIT'lWrealfam cultured and cell division is 

arrested in metaphase and then stained. 

o G banding: Trypsin-Giemsa stain is used. It is the m/c 
technique for routine cytogenetic analysis. Euchromatin 
stains light & heterochromatin stains dark, 
o R banding : Reverse G banding (euchromatin stains 
dark & hetero light), 
o T banding : for telomeres 
° C banding : for centromeres 

o Q banding: Fluoroscent Quinacrine stains for Q bands. 
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21,22, Y Satellite 
chromosomes 



POINTS TO FOCUS 


r^r i --—- 

4- Smallest human chromosome is chromosome 22. 

4- Chromosome 22 is the first human chromosome to be 
sequenced in its entirety in 1999. 


Idiogrcim is details of banding of chromosomes, e.g 


Xp21.2 = X 
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inclusion, iocL 'T"’ ° Val ' basophi 
01 Neutrophils. Conskt ol rh" POt ' phoral Qlopla 
Found i„ „ um ' nb “«"'« and eudoplas, 
^ n '8« inherited condition ^ T ! " fcc,i "" s “d i, 
[Mnemonic : BIND Mavl “ May ‘ l,e eslin A,torn. 

* Barr hody j s .. 

(heterochromatinized Sln 8 , e X-chromosoi 

densely stainin"X ^Appears a: 

• "::!r ,,mais cciis 

X-chromosomc usually " lass ° ftlle inacti ^ 

membrane of the in. * i Cd JUSt insidc 11,0 nilcl 
chromatm bod ' " nUC,CUS ’ ** number of 

O X I " PCr nUC ' CUS is ™ >*» than the nun, 
X chromosomes; normal males and females with Tur 

nomrT'fa ( , Ql HaVC n0nc (scx chromatin negate 
cmales and males with Klinefelter syndrc 

) have one. and XXX-females have two. 

CHROMOSOMAL ASSOCIATIONS 



1 Rh blood groups, neuroblastoma(lp), NPHS-2 (lq25-31 
alzheimer ds 

2 Cystinuria, abetalipoproteinemia, HNPCC ( h4 SA2) 

3 RCC , VHL syndrome(3p), alkaptonuria 

4 Huntington's chorea. Achondroplasia, ADPKD 

5 PAP, colon cancer(Apc gene) (5q), Cri-du-cat (5) 

6 HLA (6p), DM, hemochromatosis (HFE gene), narcolepsy 

7 Cystic fibrosis(7q), William synd, Pendred syn 

8 Osteopetrosis, Schizophrenia 

9 Inheritance of ABO blood groups (9p), Friedrich's ataxia 

10 MEN II, Hirschprung d/s 

11 Gene for b-globin chain Wilm's (llpl3), MEN I, 

Ataxia telengectasia(Atm gene), human insulin gene, 

PTH hormone 

12 PKU, vWF, Noonan syndrome 

13 Retinoblastoma |13ql4), osteosarcoma, Wilson's 
(ATP76 gene) d/s, BRCA-2 




a-1 anti-trypsin deficiency, Familial HOciyi 


15 Marfan's, Prader Willi, Angelman s, albini 


ISr n, F , 


16 

17 

19 

20 
21 

22 

Xq 


syndrome 

a thalassemia, ARPKD 

BRCA-l(17q), NF-1, P53(17p), medullob| as , 0 


:a n c , 


Myotonic dystrophy, insulin receptor, NPHs_j 


>m a 


DM type 1 (MODY), SCID 

Homocystinuria, amyloidosis, Gene for F 0 | ate 
transporter(21q) 

Meningioma, acoustic neuroma, 
neurofibromatosis(NF-2), Di george syndro^ 

Gene for androgen receptor, 

Testicular feminization (androgen insensitivity 
Fragile -X syndrome (Xq27) 




sy nd) f 


The majority of HNPCC cases are caused by 
in one of several mismatch-repair genes: Msh 2 5' 
and PMS1 on chr 2, MLHI on chr 3, MSH3 


and PMS2 on chr 7. MLHI and MSH2 are the 


implicated.. 


8^; 


POINTS TO FOCUS 




+ Fluorescent DNA probes are used to identify homologous 
segments using FISH. 

Feulgen reaction is used to detect DNA. 

& Chromatin (chromosomal material) contains — ds Dm ^ 
protein histone, some non-histone proteins, RNA. 


CHROMOSOMAL aberrations 


Aneuploidies 

• Aneuploidy is abnormal number ( > 46 or < 46) t 
chromosomes which results from non-disjunction. 
meiotic division (the failure of a chromatid pairtosepn 
in a dividing cell). 

It may be —> monosomy (X in place of XX, A in At 
disomy, trisomy or polysomy 
Clinical phenotypes -» 



__ 

-7^Sor^ f -* RS ’ 

. a U y % p ««ra. kaVotye-E- 


Cri-du-chat (cat cry) syndrome 

Wilms tumour 

r may be visible 

° T ieh quality prophage preparations, e.g. 

b MD William's and fii George syndromes, 
is like opposite of M <£- - Dj 


Hllll ■ ^ - --- 

Mon syndrome is -> DiGeorge syndrome, 
"chromosome is d/to deletion of each end of chromosome 


CYTOGENEIICDISORDERS 
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mitosis lags behind 
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Interstitial (M/c type 

Terminal 


of deletion) 


ng chromosome 


/ersion 

ichromosome 


Paracentric 

Pericentric 


nslocation 


arm 
Reciprocal 


Mutual transfer of 

a segment of chr 


Robertso¬ 

nian 


to another non 
-homologous chr. 
Balanced, non- 
balanced type 

Translocation b/w 2 
acrocentric chr. 
e.g Down's 


c 


GEN 


«*. deletions ore 

^""rrmeiorlc noo-^une,ion Kerens 


CHROMOSOMAL ANALY SIS 


DNA Fingerprinting 

• Given by Alec Jaffrey in 1984. 

[Remember that Fingerprinting/dactylography, which is a 
different entity, was given by Francis Galton] 

• Was a serendipity. 

• Analyse short tandem repeat sequences. 

• Performed on nucleated cells e.g. 

Blood -WBCs, BM, semen, vaginal epithelial cells tooth 
pulp, hair root, m/s, skin, mucous membrane 

• Uses RFLP or repeat sequence DNA to establish pattern ol 
DNA for individual. 
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^ |»ll j|||\ 


I . lo ga inline 

lllv “»na cells mils 


ancuploilioN. Done in 


,tn l>ld Method* 

s ‘"»nlf UNA can be used 
l, l ctunmiiMime. 

l lsu 


m interphiise or melapluise spread 


I uoiosmicc in situ hybridization is performed very 
, “l’ i ‘l!y 1" ~‘l In*). ( an be done in non-dividing cells. Used 
,u subtle miciodelelions, complex Iranslocnlions, 

le loniere alterations and specific rearrangements 
(l>NA sequences on chromosomes). Used for species 
identification, genetic counselling. 

• ( liiDninuomil 

Iutiie chromosome can't be seen simultaneously. 


• Sju i int/ lan n/i/iim; 

Entire chromosome can be seen. 


• Mu /a urnii' 

A l)NA microarray (a/k/u DNA chip or biochip) is n 
collection ol microscopic DNA spots (snapshot) attached 
to a solid surface,Used to measure the expression levels ol 
large numbers of genes simultaneously. Rapid Ai accurate 
generation of gene expression. 

• ('uifi/ni/'iti\'i‘ ^i'HuuiIi' liybrult-titmn (i (dl lit ru\) 

CGI I or CM A compares the content of DNA in normal 
& tumour cell. Delects only unbalanced chromosomal 
changes. Balanced translocations or inversions are not 
delected. 

• Single \trtm</cil i tiri/urrmiiiori polymorphism (SSC T) 

Can detect point mutation. 

• Ollier lechnn/iies. 

Mil’ll : Multiplex Amplification & Probe Hybridisation. 
Ml /^Multiplex Ligation Dependant Probe Amplificn". 
M.ll.1)1 : Matrix Assisted Laser Desorption & Ionisation 
I K.I/' : Fluoroscence Recovery Afier Photoblenching 
(FRAP) is used for structure of membranes (like Fluid 
mosaic model in the past).Movement oi protein Jrom 
nucleus to cytoplasm is seen. 




PRENATAL DIAGNOSIS 


Around 50% of abortions, 50% of congenial 
50% of mental rctrdation, 50% of denfn 




blindness and 15% ol cancers have genetic | Vk .’ 
Sample of cells obtained by amniocentesis or qv, 
for prenatal diagnosis. Pregnant women of ij 
candidate for prenatal diagnosis as risk of «, K>li ° r + 


s 


higher in woman ol age 35 or more. 

Prenatal Diagnosis for Genetic Disorders 

Several single gene disorders are diagnosed p rcn . )( 


DNA analysis 

• A i> disorders: 

o Huntington's ds 
« Myotonic dystrophy 
° Neurofibromatosis 

• Alt dixonlers: 

o Sickle cell anemia 
° Cystic fibrosis 
° Thalassemia « &. (1 
° Tny-sachs d/s 
o PKU (Phenylketonuria) 

• Xd inked disorders: 

u Hemophilia A&B 
« Duchenne type m/s dystrophy 


■Joints to focus 

*> Prenatal d/g of neural tube defects Is not possibi t c 
Chorionic villous sampling. * 

Muscle dystrophy can not be diagnosed by cv$ 9 


amniocentesis. Muscle biopsy is diagnostic. 

> Prenatal d/g of hemophlllia Is based on linkage ona^ 


Genetic linkage analysis c/b performed by RFLP 
+ Microsatellite se quence Is short sequen ce (2-5) repeat Dm 


MENDELIAN INHERITANCE 
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, • . v look for affected parents 
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lc to nude transmission 
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Parents not aflccted 
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In 2nd generation 50% 
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Jtrti f l | '“‘' n I|.! 1 ! i ivily/ incomplete pcnclrnncc is seen m AD 
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Parents affecteci 

I 

All generations have 

affected individuals individuals aiTected 

(parents and all generations md.v.u 

are automatically dominant) . 

i 1 

The disorder is AR 

The disorder is Al> 



Viin*" 1 

disorders- ircsltfd in the heterozygous state, so 

A p disorders * n indcx casc is usually aflccted. 
le^t one w marritfS an unaffected person - 

11 .i......... olhuviim d/s. 


Approach Inheritance Pattern through Pedigree 


NVl ' Cn unis «>% chance of having d/s. 
goeli chdd lu ,s • (hclerozygos) - Chances of 

If both P nW, ’ t JJ ‘ . h .. hv are 25% 


If «- ,h r1 ' nveed baby are 25% 
having 1,11 ' ‘ ^ homo/y gos - all the children will be 

' n^tlu'o% children will he unaffected] 


A R 


' llKiB „„nl inheritance, Transmitted in many siblings. 

35 ./. chance of affecting a child 

so 0 /u are carrier 
romnleie penetrance ts seen. 

, , L is expressed only in homozygotes. 

' ; rents of an nlTected child arc asymptomatic. 
nacl) 1 child bom to heterzygous parent has 25% risk of 
being aflccted. 


rt,S of an affected parent will themself not be affected, 
unless the other parent is a heterozygous or is obviously also 

affected. 


one sex is 


• Manifests only in males. E.g. hemophilia which manifea 
only in boys 

• All females are carrier (do not manifest the disease) 


To Summarise 

t First of all in a generation look for..if only 

affected... 

Condition a: only males affected 
(Mama - Bhanja effect) only males with maternal uncles 
affected -> The disorder is X LINKED RECESSIVE. 
Eg. hemophilia which manifests only in boys. 

• Condition b: only females affected 
(Bmp - heti ku pyar) affecte 

• tk.«i * * a - ^ 


only in boys, 
males transmit —*- 
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Fig.: X-linked recessive inheritance 
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some AD disorders(e.g. Osteogenesis 

Phenotypically normal parents have >1 Q f^ 

<s exception to normal mendelian inheritor,^ 

germline or gonadal mosaicism. '^'s ^ \ 

In AD disorders some individual inherit the m ,. ^ 

phenotypically normal.This is d/to mcompi ete 9?^ 

50% penetrance means 50% individual tvb 0 r Per, \.' 

LQ rry 

express the trait. lr >e } ' 

9- // trait is seen in all individuals carrying the mut a 
expressed differently among individuals, it /$ 
expressivity. Seen in neurofibromatosis type / 


MENDELIAN DISO RDERS 

[Single gene disorders] 



Achondroplasia 
• Acute intermittent 
porphyria 
- Adult PCKD 
■ BRCA1/2 breast cancer 
MODY ( Maturity onset 
diabetes of youngs) 
Familial - 

■ Hypercholesterolemia 

■ Hypertrophic CMP 

■ Dilated cardiomyopathy 

■ Colonic polyposis 
Hereditary - 

- HNPCC 

■ Hemorrhagic 
telengicatasia 

■ Spherocytosis (HS) 
Huntington's Chorea 
Hyperlipoproteinemia 
1<2,3,4 

Von willebrand disease 
Marfans syndrome 
Mytonic dystrophy 
M/s dystrophy, limb girdle 
-1 

Neurofibromatosis 

Otospongiosis /otosclerosis 

Osteogenesis imperfecta 

Peutz Zeghers syndrome 

Polydactyly 

Retinoblastoma 

vWD 



Most lEMs (inborn Z" 

metabolism) Dr Hf 

• Albinism 

• Alkaptonuria 

• Agammaglobu|i ne . 

type) ma l\ 

• Ataxia te lengectasi a 

• cCjAnti-trypsin defi cie . 

• Beta thalassemia ^ 

• Cystic fibrosis 

• Congenital erythrop^. 

porphyria (CEP) " j 

• CAH,21-Hydo X y| asedef ■ 

• Fredrich's ataxia 

• Fanconi's syndrome 

• Glycogenosis, Gauche,-,, 
PK deficiency ^ 

• Hirschsprung's disease 

• Lysosomal storage d s 

• M/s dystrophy, |i mb 
-2 

• Maple Syrup Urine ds 

• PKU 

• Sickle cell anemia 

• Hemochromatosis 
» Wilson's ds 
» Homocystinuria 
» Wilson's d/s 



linked Dominant 


Alport syndrome 
blood group Xg 

^miNalhYPophosphate-ia 
(VDRR, Vitamin D resista 
rickets) 

Type 3 VDDR, HPDR 
G 6-P D def. (incompletely 
dominant expression) 
Incontinentia Pigment. 


^ m3gl° bulin 

^•^ SKker 

defici ! n 5 C pigm entosa 

polyg en * c ( nlu * t ^ oca ^ Inheritance is seen in 

^en.ial hyp=r«" si<>n 
Cleft Iip/P alate 
/Autism 
Cancers 

■* "tt Ttxtvf ">e mbom e " ori ° f me ' abalbr " ore A ” 

+ Km€ " Hunter's. Fabry's ds. G6PD def. fXW 

Zwn's agamnroglobuline™, < scu,or albinism m.fornml 

+ 'berednory' or 'Famlllgl' are usually 

ad disorder e.g. FPC (familial polyposis colt. Familial 
hypercholesterolemia. Hereditary spherocytosis). 



Polymorphism 


Definition 


Affects 


Clinically harm !f t . , t 

variation of DNA that 

does not affect the 

phenotype 
Single phenotype, 
single locus 


Mutation 


Infrequent, 

potentially harmful 


Single mutation-» 
multiple end effects 

(Pleotropism) 



Epigenetic Effect 

• Meiolically and mitotically heritable changes in gene 
expression not a/w DNA sequence alterations are referred 
to as epigenetic efleets. 

• Role in cancer, mental retardation & hematologic disorders 
and ?aging. 


. Gene polymorph'*"' sRin co , ors) . Clmtculy 

Gene expressing vanab.Wy^ E ^ no , a|T ec. .he 
harmless variatron of 
phenotype. 

. Generic plcolropy w cnd c fr c cts (E g. In 

Single mutation causing collagen chain affecting 

^(^^"(Tehtieonus) & ear (SNHE). 

. Lrir here.^-c/0 (We,r™-^ nd ^ of , rail 

Multiple mutations «»£ - f spherocytosis 

• Antegrade pleotropy osite effects (E.g. In 

T NO tumour fotmation (hencficia, 
efleet) & growth retardation (harmful effect). 

FXCEPTIONTO SIMPLE M ENDELjAN 
INHERITANCE - 

Mitochondrial inheritance 

• All mitochondria are contributed by the ovum during 
zygotic formation - it is transmitted by maternal non- 
mendelian inheritance”. 

• Inherited mitochondrial disorders are transmitted in a 
matri-linear fashion. All children from an aflected mother 
(Mutations in mtDNA) will inherit the d/s. Since only 
daughters pass on the mitochondria, mothers who only 
have sons end the transmission of that mitochondrial type. 

Mitochondrial DNA (mt DNA) 

• Human mitochondrial DNA (mt DNA) is a circular double 
stranded DNA molecule containing 16,569 base pairs. 


Fig.: Mitochondrial inheritance 
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Protein 


a . 


translated 


* nit DNA accounts for 1% of cellular DNA 

* Encodes for 2 rRNA (16s & 12s), 22 mt tRNA n 

subunits of ETC. 13 

Transmitted by non-mendelian inheritance 
It contains no (or very few) introns . 
sequence. 

Has high mutation rate. 

Do no, recombine like nuclear chromosomes 

D s transmitted by „it D\’A( mitnrll . ' 

° Leber ’ s ^reditary optic atrophy”"' disemc5 ) 

° Kearns Sayre syndrome 

MELAS (Mitochondrial encenh -,1 

acidosis & stroke like features) ° Pathy with lactic 

* CXtemaI ° phth ^ople g ia 


syndrome) 


Mosaicism 


’ f„dMdual°^ 2 + diSlinC ' CC " ' ineS in ,he 

person) 113 ^ ^ ° f 47 *** * «,X i„ ,he same 
During mitotic division 

* t 

cell gets 1 extra chromosome Other cell gets 1 less chr 

* I 

47 XXX 45,X 

(Turner) 

Chromosomal mosaicism from non-disjunction results in 
Turner’s syndrome. 

• In somatic mosaicism d/to mutations ( non-disjunction 
occurs in mitosis) E.g. in G s a results in the McCune- 
Albright syndrome. 

• Germline / gonadal mosaicism mutation only affecting 
cells destinated to form gonads. Results from postzygotic 
mutations. Phenotypically normal , can transmit the d/s 
to offsprings through mutant gonads. E.g Osteogenesis 
imperfecta , tuberus sclerosis. 


\Vn nCt ' 0nal aPe * e °f one °Dhe Parent. 7 q ^ 



.. .. - 70. 

1 11 and Angelman’s are d/to genome • ' 6 or ll 


0n, y 2 ° 0/ o are d/to u/L parental disomy 
[Mnemonic to remember : PaPa -G and i, ^). * 


\ 


and Lr' \ 

>n .Trader Willi Genomic imprinting (d e l et ■'% 

chromosome is common, while 

chromosome is seen in Prader Willi] {jy, 

• Other examples of genomic imprinting '• 

ovarian teratoma, Russel Silver syndrome, ^ N|_ 

mann syndrome (d/to expression of irnp r i n . e 'tl,,' 

Uniparental Disomy (UPD) 


Genomic Imprinting (Gl) 


► Imprinting refers to selective inactivation of a gene or a 
set of genes on either paternal chromosome or on maternal 
chromosome (autosome). It leads to preferential expression 


• W hen both the homologous chromosomes 
from single parent and this is k/as “Unip arer)t e \ 

• Expression of AR disorders is seen e.g. cysj-^% 
sickle cell anemia. D/to meiotic non-dysju nct j ' C ^ 

• Maternal UPD occurs in Prader Willi and ° n 
Paternal UPD occurs in Angelman. 


1 Features 

Prader Willi 


Chromosome 

involved 

15 q 11-13 deletion 

15 

Mostly d/to 

Paternal genomic 
imprinting (70%) 

Mat ^^ 
Anting [80 J 

Less common 

cause 

UPD (25%) of 

2 maternal 
chromosomes 

2 paternal 
chromosomes 

Cl/f 

! Fetal activity 
neonatal hypotonia, 
obesity, 

mental retardation, 
small hand/feet, 
Hypogonadism 

l Ha PPy^> 
Normal at bi^ 

mental retar dati 0ri 
seizures, 

ataxia, hypot 0nij 



Atavism 

• When a child resembles its grandparents it is k/as ata, 5 

• Best example of atavism is caudal appendages as coccjg 
projection. 


X-inactivation (Barr bodies) 

• Inactive X-chromosome is seen as Barr boA , 
chromatin in buccal mucosa & epidermis and as h 
stick in neutrophils. Barr body is found in inierpk- 
cell cycle 


rv_l (e.g- in Turner's it is 

. "' sl 

s^'^ni’s anemia 
. Fan c ° n yn drome 

• "'"Sf 1 **'” 1 ' Bar syndrome) chromosom 

:A^ntn'^ rearran8 ' men,S “ r ' Se ' n ' 

freaks 



Conjugation . do nor’ baclerium 

. Process by with a • fggfj 

. f irst demonstrated m t. 


genetics 



# /■ 


, is an accessory autonomously or 

^'"‘Jenren, drat can ears. e„her 

6 ene “ C , e d |„ a chromosome. o|ecu|e . whlch is 

%l is a small. circular ^ separa ,e 

of ' chrom 

^»iU,maceli. 


Tatum. :u.i e for conjugation is . 

factor’- 

fpitjiunf- 

Methods of gene delivery y introducing 

the process ui 

:S 5 sst-.-—» 

(gene) into a eukaryot.c cell, 
o Electroporation 
o Magnetofection 
o Sonoporation 

o Gene gum 
o Dendrimers etc. 
o Site directed recombination 


Transduction chromosomal DNA/episomes 

• “ ano,her » 3 
/sometime f transduction. 

. if ££ the * ° f s ° me 

IEMs- 


Transformation 

. transfer of genetic information through agency of free 

. smdW in pneumococci (Griffith), bacilins species & 
H. influenzae. 


Lysogenic Conversion 

. The ohage DNA becomes integrated with the bacterial 
chromosome as the prophage, which multiples 
synchronously with the host DNA and is transferred to the 
daughter cells. 

• This process by which the prophage DNA confess genetic 
information to bacterium is called as lysogenic or phage 


gJ pOlNTSTO_F -- • "In in Enterobacteriaceae, 

vibrio, pseudomonas, pasteurella. 

, lessees 


Lactose Operon /Lac Operon 

• Lac operon is cluster of genes encoding for proteins 
involved in lactose metabolism in prokaryotes. . 

• Operons and polycistronic mRNAs are common in bacteria 

but differ in eukaruotes. 

• Genes in Lac operon: 

Lac Z : codes for p galactosidase 
Lac Y : codes for permease 
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regulator: CAP 

native regu]a tor . R pro,ein & cAMP 

r °fJiotor (P) r . - ' prcssor protein 

press °r Protein hinds. 

4.8 




C Innin g vectors (6 their c 



opacity:- 


Recombinant DNA Technology 

Joining of 2 difr . 

recombinant DNA technology cOttAis*** t , *® asc » Va 

lht vcc| or DMA for „„ lm i ' , A uscd 10 "Beit in to 

* To Produce insuHn into"™ 

human. 01316 *^ “ ^ 

' ontoS*? DNA) h "" *»* stranded copy 

" m?n NA n b r y : COn,i,in ll,0SC DNA set l u ences that arc 
transcribed as mRNA. 

Restriction Endonuclease 

Key enzyme used in recombinant DNA technology. 

Makes 2 incision through sugar phosphate backbone 
(phosphodicster bond) of each strand of dsDNA called as 
reegnition sequence/ restriction site. 

Rf‘. restricts viral (bacteriophage) replication. 

* Cuts at palindromic site. 

* Mcthylalion of host DNA (Bacterial DNA) protects from 
RE. 

Rli type l/fe 3 require ATP Sc have both endonuclease Sc 
tnclhyla.se activity. Type 2 does not require ATI’. 

f lotting 

■ Multiple topics of DNA tire produced using vector. 

Steps: fragmentation — > ligation —> transfection -> 
screening of successliilly transfected cells. 

(‘lassicnl example : Myeloma cells were fused with B-cells 
to form hyhridnma cells m presence ofl'IiCi (Polyethylene 
glycol) > Grown in HAT (Uypoxanlhinc aminoptcrinc 
thymidine) medium -> Used to produce monoclonal 
monospecific antibodies (iimImi like Jierccpliii). 


ONA Insert 
size 


Plasmid o.Ol -10 kb 

Lambda phages 10-20 kb 



Smallest 


"Vc u . 


Cosmid 

BAC 

YAC 


35-50 kb 
SO- 250 
500 - 3000 


Confer antib 
resistance 


Largest 




'Otlr 


RFLP 


• DNA is cleaved into fragments using restriction 

• 2 Types: Cn % 


RFLP 


r 

Length polymorphism/ 
Tandem repeats 


^Mlcrosatcllite 


r Minisatcllitc 

( 2-6 bp. usually 


( 1-3 kbp motilT, 

< Ikb) 


usually 15-70 bp) 


1 

SNPs (Sing| e 
HUClcotitlc 

^'ymorphi,, 

T 




90% 


cases 


RFLP analyze single base changes (c.g. Sickle cell 

or deletions or insertion of DNA into a restriction f r 


(c.g thalassemia). 

Used to dclcct:- 

1. Prenatal diagnosis 

2. Trace chromosome from parents to offsprings 

3. Linkage of polymorphism with gene mutation 

4. Direct detection of imitation causing d/s. 


a H 

ra gm-, 


T 1 POINTS TO FOCUS 


technique 

<**** 3 





J Pe ^CR 

^ mer «eCham B -«» ior * :l 

^ P ° y . .^rrvMulHs- 


=3 


-b Vector used to increase the yield of protein produced a 
recombinant protein synthesis -> Inducible promoter tt^ 
>> iPiC Is a compound added to cells to activate a promts 
gene. 

.> chromosomal walking Involves repeated cloning 4 
overlapping DNA segments of 100-200 kb. 

•> In patient with DNA mismatch repair deficiency mutations om 
mutate In mlcrosatcllite repeats, k/as mi crosatellite InstobX) 


• E-^^ Sionorsp “ inc DNA 

. R3P idaU ‘° . , nN A amplification. 

s cci ucnC< ' S non recombinant D 

: ^ lar b econ ft SYBRfi* ^ 

b °"’ reVCr!C ,,anSCnP,!,Se 

H^ SC «d90-95"C.Taqpob™™* 1 & MS ”' 

, Temp’ rc<,ul 

•*£*"«*■ . , 

| (Jenaturation) 

ssDNA 

l (Annealing! 
primer (ds DNA) 

l (extension) 

Polymerisation 

Multiple dsDNA 

* f Detection of infectious diseases 
2 Detection of variation & mutation in genes 
(Prenatal & postnatal d/g). 

3. To detect allelic polymorphism 

4. DNA fingerp rinting 

TfoiNT rfornn^ —- 

“ oNA sequencing is a process of determining the exact order 
of 3 billion bases. 

A- Gene mapping Is localisation of specific genes to distinct 
chromosomes. 

y Blue white sceenlng is used for detection of successful ligation 
& Identify desired DNA into plasmid vector. _ 


4.9 

For Genetic Dis eases 

. ADA-SCID Disorder ( COD) 

. chronic Otc— ls ,„ra 6 c 

. Hemopb.ua rdindness. b 

' ^ndmusculardy^^' 

• c^pancreadc caac^ s ^ ^ palkins orfs 

* ^"on-sObeaaet „„ „ cpatili s,. ta- 

. Viral infections (e.g- 
disease and diabetes. 


population genetics 


j4.l0 

The Hardy-Weinberg Law ^ population 

. States that allele and genotype genera tion in the 

will remain constant from ces Hardy-'Weinberg 

absence of other evolutionary n ^ dynamic 

law fails if there is non rand genetic 

population, small population, natural 

drift, gene flow, migration &meio 

. Hardy-Weinberg law is only applicable for . 

Random mating population. 

Infinitely large population. 

Static population 

• Punnett square for Hardy-Weinberg 



Punnett square for Hardy-Weinberg : The sum ot the 
entries is p2 + 2pq + q2 = l, as the genotype frequencies 
for an infinite population size) must sum to one. 
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n , D P ,ra gments 

BLAST (Basic Local A. 

«"> pa ,e shon «qu. nc « pro"ei S n^ h ’T” 1 * u “ d •» 
0"gomisnorm gene uscd in pr , mw * " ucl ™= “*■ 

Luciferases are oxidative enzvm “ ed '‘CR 

SMetic engineering. ^ USed in bi »'“niineseense 



glossary 


Molecular Dogma in bioinformatics era 

in a cell ^ t0ta ' C ° mp ° nent - AI1 tIle DNA contained 
• Transcriptome is total mRNA produced by a cell. 

f ' ,lL 0t " C ,S sum total of al! proteins synthesized by a cell. 
uomosome: a grouping of coiled strands of DNA, 
containing many genes. 

DNA f de °xynbonucleic acid): a molecule found in cells of 
organisms that encodes genetic information. 

Gene, a biological unit that codes for distinct traits or 
characteristics. 

Genome: the complete set of genes in a cell. 

Genotype: the genetic constitution of an organism. 
Metobolome: Complete set of LMW (Low molecular 
weight compounds in a cell at a given time. 


lm P Discip|i nes 



Definition/Study of 


Genomics 


Epigenomics 

Proteomics 


deals with the discovery and 
the sequences in the entire ou 
particular organism. 0rT) «of 



Alteration of chromatin & hist 

methvlatinn r»f nMA _ _ t 


methylation of DNA sequenced Cr<1 \ 


Entire library of proteins & j ts r 

laroo.cralo . la tiorj 


diseases, large-scale study of a 
particularlv their etrurt.,r— . pr °tei n , 


Microbiomics 

Genomics 


particularly their structures and?*' 

Nml 

Is the study of microbes interact' ^ 
ecosystem ,0r, s Witt, 


deals with the discovery and not 
the sequences in the entire geno ' neo, a|| 
particular organism. rr * e of a 


Metabolomics 


Aims at determining a sample's p ro( 


LMW compounds at a specified ti r ° ,lleM 
specific environmental condition! 1 * 1 *N, 


4.i2 


UCe ecn Qtr, t ^ 

• NOT a method of introducing gene in target cell 


• Technique which is NOT used to introduce 
bacteria —»FISH. 


• Technique which is NOT used to diagnose - 


s ubtei 0l 


rearragments of genes —* MALDI "' iru H 

• Chromosomal studies can NOT be performed 

Monocytes. 0,1 ' 

• Mitochondrial DNA do NOT contain —> Introns 

• Do NOT require in PCR -» Dideoxyribonucleotid 

• Material which is NOT involved in protein translati 

eukaryotes —► RNA polymerase. 1 


• NOT true for cytosolic mRNA —► Obtained from n - 
DNA. * 


• Chromosomal mutations can NOT be identified & 0 - 
Denaturing gradient gel electrophoresis. 


4.13 p^t^ bcrabl rus,on u e ;" c ,s • 

A c,,vC .diagnosis 0 method of choice. ■ 

Shine P° lfcar that exhibit specificity 

codon- oligonudco i biomo lecules. They ^ 

AP ,an,cr * in o acids, drugs. ^ ocompone nts in biosensors. 
aS 3inSt , a cl ndidate for use as b , tranS ferase. 

^^^' rfAdcny ' icaC 

^5---"“"“'“ ,,sisRNAdcp '" dcn ' 

.nc,uae ,F-3. IP ' A . ^ 

RNA - EXamP ' CS 

E —- 

Differentia , ecre tory forms. 

are raamples of quaneroa ° 

»- “ d * proiein ror rts 
Most imi bin ding residue. 

function -+ spectrophotometer. 

P™ *» subunh recognises 

promoter region on DNA. 


done by -Chromosomal 

Linkcge analysis of.be gc - ibtM5 , 

3 SS DNA * 



transcrii^ 1 ^ -\cin* 

SS 25^* sr 4 " ■" 

Heteroptosmy » s , p dl |Tc 


Heteroplasmy ,s pr ^ different cells, 
different proportion na ^ nic diaicd by 
SupercoilinB 

MP _& ayrases. _ - 


the enzymes 


topoisomcrases & ^ asparll ue specific proteases’. 

CASPascs a-'eysin. M cu« in S r"» *" 

Doublms » r cU oKurs ln M pbnse. 

u“ b A™icany can- by io „izing rarlinr.on. 

Double-strand rca X-rays. 

including gamma rays ‘ for Gaucher's d/s. 

Enzyme replace,nenl P which 'mchrdes ««** 

, Entcrez Gene 

, Rhodopsin^enc^Oocaterl on 3q2l-3q24 eltronrosome. 

. MHC located on chromosome is • 

• HLA chromosome- short. arm o, 

• x chromosome is bigge Irutl flies 

. Linkage was discovered ior the l.rst 

(Drossophila) 

. wibon disease chromosome numbo - - ( 

. Down's syndrome is a/w insomy 2 . In W ^ ^ 

chromosome ,s of maternal origin , “ irmslocrliim 

chromosome is derived from Robertson,an r.rlI I • 
of 21 q to another acrocentric chromosome l U - . )• 

cases patients are mosaic. 

• Keshans disease is d/lo -selenium deticicncy. 
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'•ous "BODIES" 


Narn * ofthe body 


Aschoff's 

Asteroid 

Bunina 


Bollinger 
Cabot's ring 

Citron 

Civatte (colloid) 
Councilman 
Cystoid bodies 

Creola bodies 

Donnes bodies 

Ferruginous body 

Halberstaedter 
Prowazek's (HP) 

Henderson-Peterson 

body 

Herring bodies 

Jectoid bodies 
amellar bodies 
D bodies 

eventhal- Cole Lillie 
.CL) bodies 

a fora 


Found In 


Rheumatic fever 

Sporotrichosis, Sarcoidosis, 

Small eosinophilic intracytoplasmic 
inclusions found in motor neurons, 
specific for amyotrophic lateral 
sclerosis 

Fowl pox 

Remnants of the nuclear membrane, 
in severe anemia 

Clostridium septicum (in gas 
gangrene) 

Lichen planus 

Yellow fever. Acute viral hepatitis 

Degenerated retinal nerve fibres (in 
cotton wool spots) 

Asthma 

(ciliated columnar epithelial slough) 
Colostrum corpuscles 
Asbestosis 
Trachoma 

Molluscum contagiosum 

Neurosecretory bodies in the 
posterior pituitary 

Sickle cell anemia 

Surfactant 

Kala azar (Leishmaniasis) 

Psittacosis 

Found In dentate nucleus in 
Juvenile myoclonic epilepsy 


Lewy's 

Negri 

Michaellis Gutmann 

Miyagawa's, 

Gammafavre 

Masson 


Psammoma 

(Calcospherites) 


Pappenheimer bodies 

Russell 
(cytoplasmic 
inclusions) 

Dutcher bodies 
(nuclear inclusions) 

Reilly bodies 

Sclerotic bodies 

Schaumann’s, residual 
body 

Verocay (Antoni's A) 

Hirano bodies 

Weibel-Palade 

Virchow Hassall’s 

Sand bodies/Brain sand 
(Corpora arenacea) 

Torres bodies 
Pacchionian 
Zebra, tuffstone 



Nfmeof the body | Found In 


Parkinson's d/s 
Rabies (intracytop| asmjc) 
Malakoplakia ofuri narvb| 
LGV 


Ce lular tissue that fi|| sth 

pulmonary alveoli /ducts* 

rheumatic pneumonia R 
mo^f nSOrBaniiin gpVu! Chi% . 

^°nij 


(BOOP) 

Papillary carcinoma 


°f thyroid 


Serous cyst adenoca ovary 

Meningioma, mesotheliol 

Papillary adenoca of kidn ev L 

endometrium ' 

Non-heme iron pigment i n 
siderocytes 


Multiple myeloma, Rhinosden 


r emj 


Hurler d/s 

Chromoblastomycosis 

Sarcoidosis 

Schwannoma 

(Antoni B bodies are less cellular) 

Alzheimer’s d/s (seen in hippocam a 
pyramidal cells) 

EM finding in vascular tumours 

Thymus 

The mass of gritty matter lying in a 
near the pineal body, the choroid 
plexus, and other parts of the bran 

Yellow fever 

Arachnoidal granulations 

Metachromatic leukodystrophy 


Hutchir* onS 


* tur nour ^es ore seen in sypM* 



;;; 

-erhans cells 


, LaRS 


, Langhans cel1 


« lutzer 


cell 


. Merkel cell 

# Muller’s cells 
, Glitter ceU 


Gitler 


cell 


• Flanie/Mott cells 

• Foam cells 


CELLS 

^, ar adenoma of thyroid. 

Hashimoto's thyroiditis 

/ionr*i cells). Globi- Arli 
Leprosy (lepra cenaj. 

positive cells 

Neutrophil /macrophage seen 
SLE, phagocytic in function 
Seen in CLL 

A lymphocyte seen in SLb 
Antigen preseniing cells present in 
epidermis (modified macrophages 
Typeofgiantcell seen in epithelioid 
granuloma (eg. inTB) 

Seen in Mycoides fungoides 
Present in lower layer or epidermis 
Neuroglia in retinal epithelium 
Leucocjle with visible movement 
0 f cytoplasmic processes. 
Pathognomonic of pyelonephritis 
Perivascular glial cells / microglia 
in CNS form complex granular 
corpuscles k/as gitter cells/ 
Hortega cells 

Plasma cell containing glycoprotein 
globules seen in multiple myeloma 
... Lipid containing macrophages 
seen in - Leprosy, Xanthomas, 
Atheromatous plaques,Alport 
syndrome, and storage diseases 
(e.g. Niemman Pick ds). 


• Clear cell 

• Aschoffs cell 

• Caterpillar cells 

• Ito cells 


• Stave cells 

• Littoral cells 

• Tadpole cells 

• Hofbauer cell 


Seen in adenocarcinomas (e.g-- 

RCC) • • .it ID 

Neutrophil seen m 

lnRl? , r.>lls in "space 

Vilamin A storage all " 

„f Oissc" .pet.s.nuso.J- > 

store fats. Vitamin A. 

excess collagen. Major cell 5P- 

involved in nbrosis/cmhosrs 

liver . 

. Spleen 
- Spleen 

. Seen in P a P smear of Sqt L G. , 

also in Rhabdomysarcoma 
. Modified macrophages in chorionic 
villi of placenta (numerous in early 
nreunancy) 



• Armaani Ebstein cell — 


Stem cells 

• Have self renewal & potency. 

• Present at special sites called as niches. 

• Examples & their location.- 

o Oval cells in canal of Herring (liver) 
o Satellite cells in basal lamina of myolubules 
° Limbus cells in canal ot Schlcmn (Eye) 

° lto cells in space of Disse (liver) 
o Paneth cells in base of crypts (small intestine) 

APUD cells 

• Gastrop-enteroendocrine specialized cells ol the G11 and 
pancreas with endocrine function. 

• Functionis”AminoPrecursorUptakcandDecarboxylation . 

• Secrete low molecular weight polypeptide hormone- 
CCK, secretin. 

• Apudoma is an endocrine tumour which arises Irom an 
APUD cells, from structures such as the ampulla of Vater. 

• They are derived from neural crest cells. 
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^ CM j’ P r y Orcein^Verhoeff^ t a i n 
Best s carmine 


Nile blue sulphate 


Von Kossa, Alizarin red, calcein 


^yelin, Nissl 's substance 


J^ g^nin, arg entaffin cells 
Calcium 


Bielschowsky's silver 


PTAH stain 


Lugol fast blue 


Masson fontana 


Copper 


Alizarin- red 


Iron, hemosiderin 


Rubeanic acid 


Prussian blue (Perl's stain) 


POINTS TO FOCUS 


Stains used in electron microscopy — Phosphofungstic acid, 
uranyl nitrate, osmium tetraoxide. 

^ 10% formalin is the preservative used to preserve 
histopathological specimens. 

10% neutral buffered formalin is the fixative in light 


microscopy. 

4% gluteraldehyde is the fixative in EM. 

•f Cryostat or Frozen section are stained by oil red -O staining. 


Stains for micro-organisms 


• Most bacteria 

• HBSAg 

• Pneumocys. carinii — 

• Cryptococcus 

• Plasmodia 




- Gram's stain 

- Shikata's orciein stain 
Methenamine silver 
Mucicarmine, Indian ink 
Giemsa (preferred) others 
Wright’s, field's or Leishman’s 



• t nnipylobactcr, 
Icishmania 

* 'I. Pylori 


— Giemsa 


• Plague bacilli 

• 1-egionella, fungi 

• Mycoplasma 

• Inclusion bodies 

• Fungi 


Warthin starry, r . 
stain lcn '^ 

Way son’s stain 
Silver stain 
Diene’s 
Wright's stain 


\ 


— Gomori's, Methana m 


11/E, PAS 


'tic 


S 'IVs 


© 


© 


Capsular halo 


A 

I* > 


m- 





L »» 


Fig.: A. Indian ink staining for Cryptococcus; B. 

silver staining 


- 

■ • i - 7 * / 

* />*( 


, . ' : 

V . • 


. 


* J> JS 

Fig.: Malaria: giemsa stain 


5.2 


CELLULAR PATHOLOGY 


RESPIRATORY BURST 

• When neutrophils and other phagocytic cells * 
bacteria, they exhibit a rapid increase in O, consu^ 
k/as respiratory burst. 

• Respiratory burst involves the activation of 0 % 
(NADPH- oxidase). It helps in killing of bacteriat 
bactericidal action. 


T1 POINTS TO FOCUS 


4- The HjO } MPO (myeloperoxidase) halide system is the ire 
efficient bactericidal system in neutrophils. 

>> The binding of opsonized particles to leucocyte Fc ore 
receptors promote phagocytosis of the particles andactm 
the cells. 


„.i u ,nist>is : clastasc 

* £52 s=m 

L TbJsc Clonic P»! e, “ mm 

rlS^“ ha " ,sm5,np 


pa c 


■te r ‘ 


ia |Ki " in9 r killing o fbaCteria , 

L m »i” rae,hod 






NEUTROPHiyCefi^y^ 


, ch’P L ’ ,u ‘ 


<x* , .7«***” w * 


0*' 


id3t‘ Ve< 


o. 


“nADPH oxidase 


O - (Superoxide ion) 


f 


c u ■ ■ - —- --- 

Found in younger. acte ria. proleo > lysozyme 

.ha. are used “ (bac.erW) 

cathepsin G to b w alls, a nd in * u-tnnees). 

<USed “ -he pha 6 ocy.os.s of IfcG 


H,0 


Secretions stimulate 
coated bacteria. 

Secondary graules : 


the formation of 


1 


MP° . 

(Myeloperoxidase) 


Secondary gratdes. inVO ived in the forma 

Contain compounds hat a a nd lactoferrm. 

toxic oxygen compounds, lys 


rfnnandTpMP-.xidaUonofbae.eria, 

Causes hal0ge cell wall 


0 spK ies C (..h= HOC, ) have most efr.cien, 


Reac.i ve °> TV' . , 

• MrtBid*' ’'"^.iogenadon * Hpid peroxidation of 

• HOCl ^ aU wa ii —> bacterial killing pjj 

bacterial cell wal ^ microorg an.sms, NADPH 

• After interraaH^atio cell mem brane, converts 

oxida se, located superoxjde ion . Deficiency of 

molecular oxy c C GD, an X -linked recessive 

dis^er^BT test is used for diagnosis. 


Free radicals scavangers 

. Im p. free radical scavangers are:- 

. Glutathione peroxidase 

o Catalase 

o SOD (Superoxide dismutase) 

ctalase is found in nearly all living organisms exposed 

* J ox ygen. It catalyzes the decomposition of hydrogen 

peroxide (H 2 0 2 ) to water and oxygen. 

. Glutathione peroxidase protect the organism from 
oxidative damage. It reduces lipid hydroperoxides to 
their corresponding alcohols and reduces free hydrogen 
peroxide to water. 

• SOD (Superoxidedismutase) protects oxygen-metabolizing 
cells against harmful effects of superoxide free-radicals 
(Enzymic function for erythrocuprein (hemocuprein). 


CELUWURY , - s m in both 

1 l^vel will induce cell injury. 

normal level rad icals (reactive oxygen 

• Oxygen and G 2 -aenvc< 

species) are bactericidal. enzymes- 

. t intracellular calcium and act.va, .on oflyt^e 

phospholipases/endonucleases proteases ... . 

P . n-no fd/to defect in membrane permeability) 

• manifestation of a.mos, all forms 

of cell injury. 

• Reversible injury 

Cellular swelling (1st manifestation) -> fatty change 
on LM. Formation of cytoplasmic blebs, mitochondrial 
swelling, detachment of ribosomes from ER, clumping 
of nuclear chromatin d/to tanaerobic glycolysis, myelin 
figures. 

• Irreversible injury’ 

o TCytosolic Ca^ -> Large amorphous densities in 
mitochondrial matrix, disruption of cellular membrane. 
Lysosomal swelling. 

0 Profound nuclear changes-- pyknosis (nuclear conden¬ 
sation), karyorrhexis (fragmentation), karyolysis 
(nuclear dissolution with ibasophilia). 


/ 
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Fat( y chong e 0 


( ‘ rrevc ^bl^cT d 0e is the 

*""** u nde " de ° th - 


critica, evem ^ 


* ^- uscept ^^:::^ ^ 


‘ n 9 to lethal 


9 e within 3-4 


. *»*/ cel,. ,: J " cheml °>- 


minutes 


e within 20-30 


OSIS. 

seen during 


°" d 

apoptosis 

• Active, ene^ S H amn,ed CC,J dca,h - 

• Normal dependent Process. 

are replaced hv V ^* C ^ existing epithelial cells of skin 

• Physio,o^a IT ° nC ,S ^ CXamp,e ° f apopt 

embrvo<-r , P ° grammed destructionofcell is 

involution and mC,Uding ,m P la ntation, organogenesis, 

• ’ nd metamorphosis. 

• c e ln ' tlaI s,ages cel1 rnembrane remains intact on LM. 

c-2nJle playing pivotal role in apoptosis is 

mitochondria. 

9 . /~y 

” '""arm condensation is the most characteristic 
eature of apoptosis. Cell fragment", shrinkage, 
cytoplasmic blebs & apoptotic bodies (membrane bound 
structures with tightly arranged organelles) are also seen. 

• Histology: Intensely eosinophilic cytoplasm with dense 
nuclear chromatin fragments. Chromatin fragments 
visualised by electrophoresis as "DNA ladders" pattern. 

• Methods to detect apoptosis / to label DNA breaks 
° ISEL, Tl/NEL, dTUP. ISNT, 

° Caspase activity assay 
° Annexin-V/propidium iodide 

• CD - 95 is a marker. Glucocorticoids induce apoptosis. 

• There is NO INFLAMMATION. 

• Diseases a/vv: 

0 Excess of apoptosis - Neurodegenerative d/s, HIV 
° 4-ed apoptosis-Autoimmune diseases, cancers. 

Caspase 

• Caspases are cysteine protease enzymes. 

• Caspases activation is the hallmark of apoptosis. 

• They are involed in initiation & execution of apoptosis. - 



various forms of 


f * n al, 


Caspase 8,9 are initiator while 3,7 aro 
Intrinsic pathway involves caspase 9 r 
Extrinsic pathway involves caspase 8 (j^ 
Caspase 3 (most important), 6 & 
execution pathway. ar<: iij v \ 

N 


Apoptotic genes:- 

• Pro-apoptotie genes 

BAK 


f + ve regulators): 


BH3 only proteins (e.g. BIM.BId 
)• P-53 & Fas (CD95) are also , ’ AD J>h 


NOXA) 
gene. 


(CD95) are also 


a Pop t( 


°X| S 


s 

\ 


Anri-apoptotic genes are: BcI-2, MCL-| p. 
overexpression in cancer cells Tes cell > 

iur viv a | ' \ 


Different b/w Apoptosis & Cell Necrosis 


• Process 

• Death of 

• Cell size 

» Plasma memb 

• Lysosomes 

> Inflammation 
Nucleus 

Electrophoresis 
(DNA fragment" 
assay) 


Apoptosis 


Physio/ 

pathological 

a single cell 

4-es 

Intact 

Intact 

- nt 

Fragmented 

Step ladder 
pattern 



M>ny 

te, 1 

Disrupted 

Bydrolys e 
+ nt 

P AnosiUary 0 

karyo lysj s 


Smear 


Patten, 



POINTS TO FOCUS 

A Or go nolle playing pivotal role in apoptosis is mitoch' 
ft ed mitochondrial permeability ). 

A In the cytoplasm enzyme cytochrome -c binds opo/j 
activates caspase 9a. 

A Intrinsic pathway is initiated by releasing of cyf q 
extrinsic pathway is activated by binding of fas ligan^* 
95. 

A Other proteins involved in apoptosis are ■ 
associated death domain), FLIP 

A Factor which prevents apoptosis of memory cells -> UCf(Hr t 
growth factor). 

A Ladder pattern is seen in apoptosis while smear patty, 
seen in cell necrosis. 


' FADDfCOSSfy 


5 t)f eS 



' ( M/c‘VP e) 


\w* faCtWe/ 

7c^o uS 


irreversible 

ischemia 


ischemia- 
focaMnfectio^ 

Caseati 00 


Liberation 

of lipases 

(saponihcation)_ 



Immune 

mediated 


Heart ( 1st wk of MD. 

kidney, liver, splee^ 

/dry gangrene, Zenker 

degeneration_—— 

Brain infarcts, Abscess 
cavityNvetgang^f^^ 

'7^^B^nu' omaS ' 

Histoplasmosis, 
coccidiomycosis 

Acute pancreatitis. 
Traumatic fat necros.s of 
breast_- 

Vasculitis (PAN), 

Malignant hypertension, 

Aschoff bodies. 


;ol!ed ~ ]„,„N 

+ seenIn oilorgonsexcept Proln. 

. aogotol^ “rC ,isnopbrto deposition. 

* ’^'nZToZosis tissue otehiteetor. is preserve, tot to 

-- 


calcification 

ca,ciflca,km ,s of nv0 wes 
Dystrophic Calcification 

/seen in dead i dying/degenerated tissues, serum Ca 

levels are normal. 

• It may be either intracellular or extracellular 

1 intracellular — In mitochondria of dead tissue 

2 Extracellular — In matrix vesicle 

• Dystrophic calcification is seen in areas of caseous necrosis 
(inTB), fat necrosis, liquifactive necrosis, RHD, atheroma, 
Monckeberg’s medial calcific sclerosis, aneurysm, lymph 
nodes, damaged heart valves. Psammoma bodies etc. 

Metastatic Calcification 

• Seen in normal tissue, Results from hypercalcemia. 



., , kidneys (nephrocalcinosis). ° 1T , 

«»" (nVc sot). except 



‘° U lm,C . al , organs except _ 

lion begin* in mi '°'omem'membrane SSffi 

where it starts m basem ^^d gland * " 

-".rr^r^nntlninnr.n.ox-ona. 

jli syndrome. 


^the number of cells in an^organ or tissue, which 

Ible^'fDNA synthesis undergo hyP cr P* asia ' 


,le ofDNA — 

ormonal influence. Us afl cr partial 

•ation of residual live 

:tomy, BPH. 


,he size of cells, which usually results in t m size of 


g an - 

enlarge but no new cells. 


^logical : Skeletal nVs hypertrophy in response .0 
ercise breasts during lactation. 

^pertrophic cardiomyopathies d/.o ehronte volume 
erload. 


►PINTSTO FOCUS 


QlNlb iu ruvuj _____ 

,ant uterus is an example of-* Mainly hypertrophy and 

._lv/oorn/ncifl 


AGEING 

• Most widely accepted theory' of ageing is -> Damage to 
cells by accumulation of free radicals in tissues. Species 
with longer life span produce more SOD (superoxide 
dismutase), an enzyme that inactivates oxygen free radicals 
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certain GAGs 


Telomcrase 


Ageing j s a j s _ _—— 

(Ranrlnr,, „. . res P° ns o to accumulated dama&c to DNA |fl POINTS TO FOCUS 

• Cha„ g ™ ****** in th ' °NA oU.mahe cells). “ - 

. <^osa mi : n Bly X am0 “"' S 
reactivation ^ 

ft The 

chrr» 0Ccurs telomere shortening’ and 4-in size of 

* Telo atln a S e d/to >t telomerase activity. 

|° crcs are short repeated sequences of DNA 
, y + nt at the linear end of chromosome. 

arc NAD dependent protein deaeefylascs. They 
rc bought to promote the expression of genes whose 

Products increase longevity. 


.y Oval stem cells also k/as hepatic progenitor 
seen in hepatic regeneration. 


AMYLOIDOSIS 


5.3 _ 

Chromosomal association -> chr 21. 

M/c cause of death in 1° amyloidosis c a 

.., . Q| ac[ 

form r 



serious 


CtUa, Stereocilia & Microvilli 

Free surface of epithelial cells show 3 types of specialization 
in some organs of the body: - 

• Cilia 

Hairlike, motile processes which propel liquids, mucous 
or foreign bodies in respiratory and female genital tract 

• Microvilli (Brush bonier celts) 

They Tsurface area for absorption. Numerous in GIT and 
are also present in PCT and DCT of nephrons. 

• Stereocilia 

Static (non-motile) cilia, found in epididymis.They act 
as sensory receptor in macula & cristae of vestibular 
apparatus. 

CellsrTypes 


Kidney is the m/c & most 
involvement in amyloidosis. 

M/c & best site for biopsy in A~ is 
° Abdominal fat aspirate (80%) sensitivity 
o Rectal biopsy (65%) sensitivity 


Properties Examples 


Gjphase of 
cell cycle 


G o 

(Enter 
Cl when 
stimulated) 


Actively/ 
continuously 
dividing cells 


Quiescent 


Non-dividing 


Skin, Surface epith. cells 
(Linings of resp/GIT/ 
urinary tract/vagina), 
hair follicles, stem cells, 
hemopoietic cells 

Parenchymal cells 
(Hepatocytes, 
osteo-/chondro-/ 
Mesenchymal cells 
(fibroblast, smooth m/s 
cells, endothelial cells) 

Neurons, skeletal & 
cardiac m/s cells 


Structure 

• 95% of the amyloid material consists of fjb r j| 
(having Cross-beta pleated sheet structure) Pr ° ,fi «i 
5% are being the P-component & other gly^ 5 '^ 
P-component is PAS+ve glycoprotein synihesi ° Pr °S 

• AL (amyloid light chain) proteins are derived f ra ^ 

cells while AA proteins (amyloid associated Pr 'VK 
synthesized by RES cells of liver. ° te,,ls ) 

• On EM diameter of fibrils is 7.5-IOnm (70-l2o^ 

Staining Characteristics 

• Amyloid deposits are best stained/confirmed with 

red method , which show “ apple green birefii 

under polarized light (Immunofluoroscence) a ^' 

red in LM. ^ 

• Amyloid looks pink, hyaline, homogenous 
structureless material in H & E staining. 

• Other stains used for amyloid are thioflavin T/S 
blue, alcian blue etc. 


extra tel|^ 
toludin. 


• Antibodies against fibril are immunoreactive and are ^ 
for classification. 

Clinical Features 

• Amyloid deposits c/b seen in any organ interstitium. 

• Kidneys are the most frequently (80%) affected organ 
Renal amyloidosis is usually manifested by nepluotK 
range proteinuria, hypoalbuminuria, edema, anasarca. 

► Cardiac /f: cardiomyopathy, diastolic dysfunction 
1 NeuroJogical/f : Peripheral sensory neuropathy, Cap 
tunnel syndrome 


Tongue is large, immobile and indented. 

• arescen ' 

# S fsZ> s l ,la ' n ■« not marked. Gross sections show 
c rt |enom c S aly ‘ y nodules resembling sago grams 
^ slUCC rke P granules) d/to amyloid deposition in splenic 

(Tapi° ka ‘ 

' ,>U I ; s seen. Cut surface shows map like 
’'’'riddAodcpositon in sinuses/sinusoid, of red 

ar T°J^^ «» ,licles> - 

pulp 0 1 .. . 

.. proK ,„s and Related Cli nical condtUons 

/\ipy lold 


" mv , oi d N B ht cha'n p'O'ein) 

Primary amyloidosis (1 chain 

>k) 

(e.g. multiple myeloma) 

^yloid«° claKdPr0t ' inl 

Secondary (reactive systemic) 

amyloidosis and chronic 
inflammation 
(TB/ Osteomyelitis/ 
bronchiectasis). 

Familial mediterranean fever 
CTDs (RA, AS, PBC) 

Cancers (RCC, Hodgkin's d/s) 

b microglobulin (Ab 2 m) 

jurclasHpro * 6111 

Hemodialysis associated a~ 

b amyloid protein Ab 

amyloid precursor protein 

(APP) 

Senile cerebral a~, 

Alzheimer's d/s 

(ATTR) Mutant 
(ATTR) normal 

attr/af 

Familial amyloid neuropathies, 
Systemic senile amylodosis, 
Senile cardiac amyloidosis 

Calcitonin associated (A tal ) 

Medullary carcinoma of 
thyroid 

Islet amyloid peptide (AIPP/ 

AE) 

Type II diabetes 

Misfolded prion protein (PrPj 

Prion associated a~ 

AANF 

Isolated atrial amyloidosis, 
proin d/s 


In secondary amyloidosis, the amyloid is derived from -> AA 

(amyloid associated protein). 

RA is m/c cause of secondary amyloidosis. 

Amyloid is stained with Congo red and ° bs *™ e , egreen 
(ordinary light)-Pink red colour Polarised light - Apple gre 

^fZoscopy - omyioid is We eP of■ non-bronching 
fibrils of indefinite length & diameter of 7 . 5-10 

X-m crystallography end infrared spectroscopy demonstrates 

a characteristic cross-b-pleated sheet structure. 

The diagnosis depends on demonstration of amyloid deposit 

in tissue. . 

Most specific biopsy site -> abdominal fat pad aspira . 

M/c familial form of amyloidosis is familial medetcrian fi ver. 

r- v evtfpm/c omWo/dos/s. 


VASCULAR STASIS 


• Virchow's trim!: is required for thrombus formation. 


5.4 


1. Endothelial injury 

2. Alteration in normal blood flow(Turbulencc or stasis) 

3. Hypercoagulobilily 


CHRONIC VENOUS CONGESIONS (C VC ) 


CVCLungs 

• Occurs in Lt. heart failure (rheumatic MS) 

• Gross: Brown induration of lungs, Sidet osis 

• Histo: Heart failure cells arc seen containing hemosiderin 
(alveolar macrophages) which is stained by prussian blue. 

CVC Liver 

• Occurs in Rt. heart failure ( sometimes d/to 1VC/ hepatic 
vein occlusion) 

• Gross: Nutmeg liver 

• Histo: Centrilobular fibrosis resulting in cardiac cirrhosis 

CVC Spleen 

• Occurs in Rt. heart failure ( & in portal 11TN) 

/ 

I 

I 

i 


i 
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Congestive splenomegaly 

- C]c,m "'“ are'fom i f™ Jibm,ic 

j Ca- salts in connective tissue ^ by . deposition of iron + 
gan * b ^es are mo« ° f ^ ^ 

splenomegaly (CVC spleen) and °‘ COngestive 

most characteristic).Other cause, anemia < 2nd 

Portal vein thrombosis pyophlehv^ 1 ^ 0 ’ ' diopathic 
pancreas. ’ P> ph ebltls > Ca stomach / 

• ^ z "z h %zzzr . sku " ,ais ° « 

of thalassemia (most chn ** m ° St charac teristic 
but also seen in sickle cell ano 3 ^™ ^ ^ m/C causc) 
anemia, hemolytic anemias. m ' a ’ ' r ° n deflcienc y 

Thrombi 

Arterial ('white) thrombi 

° D/to endothelial injury. 

Lines of Zahn are present. 

White thrombi (Pale placets layer alternating with 
dark cell (RBCs) layer. 

Growth of clot is in Retrograde manner from point of 
attachment. 

• Venous thrombi 

° Pathology is stasis of blood flow. 

° ^ ed thrombi (red cells with less no. of platelets) 

° Growth of clot is in Antegrade manner from point of 
attachment. 

Red & Pale Infarcts 

• Red (heitimurrhagic) infarcts 

Hemorrhagic infarcts are d/to vascular occlusion or arterial 
occlusion in loose tissues or organs with dual blood supply. 
Seen mainly in Ovary, small Intestine Lungs. Pulmonary 
infarct is m/c caused by pulmonary embolism. 

[Mn: OIL- Red] 



/ a/e (w/nte/anemic) infarcts 

Sharply demarcated white infarcts 
occlusion. Seen in spleen (splenic 
kidney, liver, lower limbs, brain. 



— , pointsTo'foc uE __ 

A Pathognomonic cytologicol change in all, vwi ^ 

coagulative necrosis. l! %. • 

A Lines of Zahn are seen in -> In °retial(whit e ) th 
lines d/to RBCs & light lines d/to platelets. ^ 

4- Splenic infarcts are seen in -> Myeloprolife rotiVf 

(when cardiac valve vegetations embol« e ), £Mi & ^ 
[Mnemonic: MSC Revision] 

A White infarcts are seen in -* Splenic artery 0cc , 

-y Digital infarcts are seen in -* Infective endoeg^ ' 


5.5 


INFLAMMATION AND HEALlki 




• Four cardinal signs redness, swelling, heai 
(Rubor, Tumor, Color. Dolor) of inflammation w ere ^ 

by Celsus. ^ 

• 5th sign is loss of function.given by Virchow. 

acute inflammation 

A) Vascular events 

1 Transient vasoconstriction (1st change) 

2. Vasodilation 

3. fVascular permeability: d/to endothelial gaps (imm^ 
transient response), endothelial injury (inun^ 
sustained response)& endothelial cell retraction. 



B) Cellular events 

1. Margination: accumulation of leukocytes in periphn, 
lumen. 

2. Rolling : leucocytes adhere transiently to endothelium 

3. Adhesion: 

4. Transmigration across endothelium (Diapedesis) 

5. Chemotaxis : Extravasated WBCs emigrate c- 
directionally toward the site of injury (locomotion ales 
chemical gradient). 




~sssr~—- - 


,-Xf^ry tSf/rgS,X s t 

| i.iMi f — i * + okJSSSm" -1 » / 

«»-- : 

Events in inflammation 





Major role 


p. 5 elec ,ins 
E-select'" 5 
iriteg rin 


Sialyl Lewis X 
(PSGL-1) 

Sialyl Lewis X 


aM , cdii/cdi 8 

|CA (Integrins) 



VCAM-1 VLA-4 

CD-31 


Rolling 

Rolling & adhesion to 

activated endothelium 

Adhesion arrest, 

transmigration 

Adhesion 
Diapedesis 


■licr>io‘ ,,,rin ,l ' h , lectins, 

/"‘""fffo! the FMLP 0 ,'jr c cht.n<i«- 

bacterial oliB°f^P (i pjds and ItpoP t p c host 

denutured P-^, w „v are f * mCT . 

f humoral < comF or cellular type 

SUES - rPAfi chcnrotactic «*«*"«• 

(front different cells 

" C > fim p events in 

Mediators ° f P * 

^-ssl-sSp--. 

C5a, LTC4, L' ^ ' an factor, 

TXAt.tTB4.LTC4.tTD4.CSa 

TXA2, PAF 

. ITB4 LTC4, LTD4, 

rs-. r^a histamine, Li >- 

C3a, * -pac bradykmin 

y^A2, serotonin, PA , 

C5a, C3a (Anaphylotoxins) 

proteins, others 
C5a, IL-8, PAF 



Effect/action 


Vasodilation, 

Tvascular permiability 

Vasoconstriction 

Platelet aggregat' on 

Smooth muscle 
contraction 

Mast cell 

degranulation 

Chemotaxis 


.Chronic Inflammation 

::r— — k fea,ure ,s Tvascu,ar 

Ptr ” e >1 "tcruil .1 the site of inflam" by b/w 24-48 hrs. 

: S^r"nonu^r cells (macrophages/ 

,ymPh 4 , J ^on“ hallmark of chronic inflammation. 
^Theaitn, by connective .issue replacement 
“^ damaged .issue accomplished by proliferation of 
small vessels (angiogenesis) and f j br ^' S - 

. pro-innammatory cytokmes are : 1L , 1L6 TNF 

. Anti -inflammatory cytokines are : IL13, IL 10,1L 4, TGF 

• Chronic inflammation is char/by infiltration of 
lymphocytes & macrophage but in chronic endometritis 
there are Plasnta cells. 

• Acute appendicitis -> neutrophils are found in m/s 


Lysosomal granule 

release 

Phagocytosis 

Endothelial cell 
stickiness 

Pain 

Fever 

TGranulation 


C3b, iC3b 
| L -1 ( TNF-a, LTB4 

PGE2, bradykinin, histamine, serotonin 
IL-1, IL-6, TNF-a, PGE2 
IL-1, TNF-a _ 

• Eosinophils secrete->MBP, hydrolases, eactive O, sp. 

• Platelets secrete -» Serotonin, PAF, histamine 


Inflammatory Mediators 





Fig.: Infarct of spleen 
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Healing by primary intention 

Seen in clean,uninfected wound & 
edges. 

Steps in wound healing 


vv °und 


V 


{//d - Vasodilatation P-p —— - 

anaphylaxis 

® Anaphylaxis is o 

allergic reaction *1* , < ' Vere ’ Potentially life-threatening 
* Mediators of an^piy,^^!" “ “““ death ' 

"stamine -► Vasodilation, Tvascular permeability, 

° PC' Tri iaC Con,ract ' on & glandular secretions. 

^ bronchoconstriction, pulmonary & coronary 
vasoconstriction but peripheral vasodilation. 

LTs -> Bronchoconstriction, tvascular permeability, 
airway remodelling. 

^' s ~ * Bronchoconstriction, Tvascular permeability, 
airway remodelling. 

° ^AFs —► Bronchoconstriction, Tvascular permeability. 
TNFs -» Activates neutrophils, Tchemokine synthesis. 

WOUND HEALING 

There are 3 phase of wound healing: 

1 . Inflammation: - VEGF leads to Tvascular permeability & 
edema. 

2. Proliferation:- Granulation tissue formation. Angiogenesis 
& fibroblast proliferation is characteristic histological 
feature. 

3. Maturation- 

ECM deposition- Type III collagen is formed. 

Tissue remodelling-Type III collagen is replaced by type I 
Wound contraction 


Hlstopatholoelcal changes | n 


Day 'O' 

< 24 hrs 
24 - 48 hrs 

3rd d 

Day 4-5 
Day5 

Day 7 (end of 
1st wk) 

2nd wk 

End of lmonth 


Activation of coagulation < 


Neutrophil infiltration towards ^ 

Epithelial closure/thin epitheti a i ^ 
formation aIla Ve r 


formation 
Neutrophils are replaced by m acr 


'°Ph 


mar. 


> granulation tissue forms 

Collagen fibres come at incision 

Neovascularization reaches it s D 
granulation tissue fills the spac/'* 1 ' 3s 

Tensile strength is ~10% 




‘6in s 


Continous collagen accumulation 
fibroblast proliferation. Blanching^ 

Scar 


: 6:n s 


Wound strength is 10% of unwounded skin at u 

I wk & 70-80% at the end of 3 months. loo% 

not achievable. S * rci '®, 

In healing by second intention or reunio 
. .. .. ■" ■ - - 1 


uii| un, 

contraction mediated by myofibroblasts is Seen ’ 


not seen in primary intention. 

• DM, Vit C deficiency, protein deficiency, j n f ecli 
steroid therapy delay wound healing. 


GROWTH FACTORS 


hoiij | 


„ &•&£*•***” "*" 7 

- - *• - 

> M° tr,x „ * £ CM- — _ 

- 


insulin ' GF 


.wound ,.p.lr» 

■■ III ■ - 


► Growth factors, defined as polypeptides that stimuli 
proliferation, are major growth-regulatory molecuM 
cells in culture and probably also for cells in vivo 
Placenta growth factor (PIGF) is a homodii^ 
glycoprotein, 46-50 kDa in size, belonging to the vasc^ 
endothelial growth factor (VEGF) sub-family. 

Many transformed mesenchymal cells produce Pdq 
( the product of the c-sis proto-oncogene) and ceitg 
transformed cells both produce and respond in a gro^t 
stimulatory manner to TGFp. 


TGFb 


pDGF-AB 

pOGF-BB 

ppGF-AA 

VEGF 


tgf- pi 

TGF-P2 
TGF- p3 

EGF 


TGF-a 


HB-EGF 


FGF Basic FGF 


KGF (FGF- 
7) 


EGF 


inter¬ 

leukins 

TNF 


ll-l 


TNF- ct 


chemotaxis 

t vascular permeability 


a*— *^«*-«*-*“ 

contraction, 


HGF 

(Scatter 

factor) 


Acts as morp^oge^^embryon^^ ^ 

cells. Hepatocytes have re 
HGF. 


-IMSMC. 

Stimulates chemotaxis, stimulates 
myofibroblast contract.on 

Less potent. 

Stimulates endothelial cell 

proliferation, VEGF-A is major 

angiogenic factor.T vascular 
permeability 

Inhibits proliferation of most cells 
(Anti-inflammatory) 

Stimulates fibroblast chemotaxis. 

Stimulates matrix synthesis & protease 
inhibitor production 

Stimulates proliferation of 
keratinocytes, fibroblasts, &. SMCs. 
(EGFR1 has role in lung, head neck, 
breast ca) 

Similar to EGF but more potent 
stimulator of angiogenesis 

Stimulates proliferation of most 
mesenchymal cells including 
fibroblasts & smooth m/s cells. 

Stimulates proliferation of endothelial 
cells, keratinocytes, & fibroblasts. 
Stimulates chemotaxis, protease 
synthesis 

Stimulates proliferation of epithelial 
cells & migration of keratinocytes. 


IMMUNITY 



Important Autoantigens 8Q\utontibodies 


Autoantigen | Autoantibody 


Actin 


Anti SM, 
anti mito¬ 
chondrial 



Thyroglobulin 

i Th.peroxidase 
(TPO) 

Thyrotropin 

receptor 


Intrinsic factor-1 

Synaptogranin 

SOX-1 


Chronic active 
hepatitis, PBC 

Crohn's d/s 

ana (typel), Autoimmune 

Anti-LKM (Type 2) hepatitis, 
Anti-SLA (Type 3) 

Autoimmune 

thyroiditis 


LATS 


Anti-parietal cell 
Ab 


Hashimoto thyroiditis 

Grave's d/s 

Chronic atrophic 
gastritis 

Pernicious anemia 
LAMES 

Vitiligo 
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^"♦Surface Antigt ns/cn- 

«T> I" ' _____ 


Cell dtstributlorf)^ Function/ Ma ^er for 




El POINTS TO FOCUS 

CDl to 8 (except CD6) —> T-cell markers. 



o (except luo ) —> f-tcrn 

*■ CO 19,20,21 -* B-cell markers. 

^ Mantle cell lymphoma —» CD 19,20,43 &5 
+ve white CD23 is -ve. 

F Burkitt's lymphoma —» CD 19,20, 10 are +ue. 

F Malignant melanoma —> CD H/VJS 45, 5J00 +^ e 


,c Vc, ; , 




:ations of Lymphocyte in LN & Sp| eer) 

In Spleen 


In LN 

:ells Germinal follicles 

ells Paracortical 

(in cortex) 
;tiocytes Sinuses 


Mant| e zone (r 
Periarterio| ar 

w * 1 ' le pulp h %, 

C0rds °f Bill, oth 

'aracortical LN hyperplasia is seen in 
-cells hyperplasia, phenytoin therapy, 
accination, viral infections I 


P< 


Ticking Molecules in Inflammatory d/ s 


Type of 
Inflammation 



Stroke 

Ischemia -reperfusion 

Atherosclerosis 

RA 

Psoriasis 

Crohn's 


Type 1 DM 
Asthma 


Atopic dermatitis Skin 


Neutrophil 

Neutrophil 

Neutrophil 

Mono, T l 

Mono, T 1 n «., 

* n a < neutro 


V 


Gut homing Mo 

V 

Mono, T h 1,CD8 
Eosino.mast, Tj 


otizing lymphadenitis on histopatholoy is 
chi Fujimoto d/s. 



HI* AtVPgS °r,^| - 




K^ n , ia l cells 01 r kin 

«*■* ce,,s 


0 C 

£P 


tl^ |l0,d o f connects *■ 


• EP nevtes ot c—■ 

, Hist'° cy 

--'»" s:typei . ssfl 


f Gian* 


,bodVjVPf_ 

. type 

^reu ton ' ! 

4.A^5^ e . |s 

r^^emberge- 


Seen In 


arcoidosi 

"xanthorna^vacijolated 


cytoplasm*) 

‘m^umaticTever/car^i^ 

unrl gkin's lymphoma 

Osteoclastoma 


r sarcomas} are not 

no, are far.e* -**" 

fAfC.J - 'nacophage 

* ^ .StTdrtticeetlHn^otdtirtaee.Langerhaa 

- 


MHC Antig®" 5 IHLA system) 


Locus 


Found 

on 


hla- a, B, c. 

E.F.Glocion 
chromosome 6 

A ll nucleated 

cells & platelets 
(so not on 
RBCs) 

a, 3 2 


HLA ° 

(DP, DQ» dR ^ 

AP Cs (monocyte/ 

macrophages, 

Sn B cells) 


3j bj 


Complements 


Comp' erT,ent 

ICr C ^ NF 

HSP-70) 


&b 


ExogenousAg 

to T h cells (CD4 
cells), GVHD 

response 


Encode for 
enzyme 21 
hydroxylase 


• MH ^f"f S ”pre"ed A on‘™ 1 cell!. On viral infection. 

• ly»d sensed by NK. cells produced by performs 

& granuzymes. 

HLA typing is NOT required in 

• Comeal transplant 

• Blood & platelet transfusion 

• Heart lung & liver transplant (In these conditions stze& 


Endogenous 
(viral/tumour) 

Ag to T c cells 

(CD8 cells), 

Graft rejection 
&. cell mediated 
cytolysis 

( u, UL.. anient, 

rf- Genes for major (short arm of 6). 

are located on chrom0 ^jJJ t0 j-cells through proximal 
+ MHC-I allele presents the ant,gen 

+ ^TrSfHtnneante, “* "" 

* ZrtiTt'oen^c CM (most Imp) Lankan 

cells. 

X Xlinor histocompatibility Ag are also loc atedonchrotrtosomeG 


SOME IMP. HLA ASSOCIATIONS 



These cells form part of RES & are concerned »; 
phagocytosis 


Scanned by CamScanner 






















































































































Seen In 


B27 


Psoriasis, 

Ankylosing spondylitis, 
Acute anterior uveitis. 


POINTS TO FOCUS 


_ 


-J 


+ N1DDM is NOT a/w HLA. 

DM type 1 is a/w HLA DR2,3,4 & DQ8. 

"F MG & Grave's are a/w both HLA B8 & DR3. 

•F Juvenile pauciarticular arthritis (JRA) is a/w HLA DR5 & DR8. 


ORGAN TRANSPLANTATION & GRAFTS 



• 1 st heart transplantation was done by Christian Bernard. 

• First liver transplantation was done by StarzI. 

• 1 st lung transplantation was done by Hardy. 

• 1 st autologous renal transplantation was done by Hardy. 

• 1st succesful comea transplanta" done by Edward Jig. 

• HLA matching can match the major antigens (MHC Ag) 
not the minor antigens, so immunosupression is required 
even after HLA matching. 

HLA involved in graft rejection : HLA I & II. Class I 
molecules promote direct alloreactivity. Class II MHC is 
most crucial in BM transplantation. 



Ib 47 

_ Cl =■ u ' s - reactive arthritis 

_5 on Senital adrenal hyperplasia 

Ib 51 

Behcet's syndrome 

I CW 6 

Psoriasis 

1 DR2 

Narcolepsy, Multiple sclerosis. Good pasture 
synd 

J DR2, DR3 

SLE 

1 DR3 

RHD, Grave's d/s ( 

CAH (chronic active hepatitis), 1° biliary 
cirrhosis j 

Sjogren's syndrome. 

Adrenal insufficiency. 

Celiac d/s. Dermatitis herpetiformis 

I DR4 

RA, Pemphigus vulgaris 

J DR2,3,4, DQ8 

T1 DM 

1 DQ1 

1 ___ 

Pemphigus vulgaris 

j DQwl 

LL (lepromatous leprosy) 

| DQ2 

CoeliacSprue 

| DQ7 

Bullous pemphigoid 


The imp. HLAs that should be matched 
HLA-A, B and DRB1. ' n ^ 

A cadeveric donor (someone who has re c 
required for kidney transplantation. e, Hy ^ 

Order of imnwnogenicity 
BM > skin > kidney > liver > Heart. (i. e . ^ 
require maximum HLA matching). 

Triple therapy immunosupression for p 0st fe \ 
patients include — Cyclosporine + Az a ■ na| ' 


+ n.. .' V 


1 - " * “ 1 Pted 

After transplantation there isTed risk of 1 


of 


Skin cancers esp SqCC are m/c type. Oth er ( 


BCC, malignant melanoma, NHL, c a cervi. x Canc \ ( 

Graft Rejection, Types 


Hyperacute | Acute 


Occurs 

within 

Nature 

Mech 


Min-hrs 

Irreversible 


Wks - 6 mo 



Reversible 

Cellular Humoral 


bri 




HS reac" Type II 


E-g. 


Preformed 

antibodies 

(Intravascu¬ 
lar thrombo¬ 
sis.) 

Most 

susceptible - 
kidney 


(M/c type) 

Type IV Typ e 
(+11 in some 
books) 

CD4, CD8 
T cells 


Vh 


Ab ' 

immune 

comple¬ 

xes 


I no 


N. 


bility 

0,1 "||> 
Mh CAj 


Resii 


liver 


% 


Resistant- 
liver & heart 


Renal 

ilogjj, 

may 


Biopsy 

finding 


Vasculitis, 
fibrinoid 
necrosis & 
thrombosis 


Response 

to 

immuno¬ 

supression 


Irreversible 


Tubulitis 
(Inflamma¬ 
tion of 
peritubular 
capillaries) 
Avoidable 
by HLA- 
matching 


glomes 

Vasculitis, Inters 
fibrinoid fib^, 
necrosis tubular 
& throm- atrophy 
bos is 

No 


Irrevers^ 

ho 


m • Graft b/w identical twins. 

■ s »<% n f: 1^ i * ldua,sofsamespeci ' 5 

3.A 110c : tw 


are 


0 rf!« n SP 

K id pC > 

2 pan crc3S 

3. H<-* art 

4. L' vcr 


<***“ ° f eri "' 

venogta 1 * ‘ ^-vimum- , . 

. °" ,l,c riel " 
' ** ° f "nd !u°b“ lar mrophy 

' -rlo S S&«"' deS,rUC " 0n 

iZ coronary diseases. 

<*** * lTe‘used in type "1 hypyrst-nst.iv.^ 

-* <*«"<' ll '" !r 

+ MA ind,C ° tl *atresia (in children). 

failure, biliary at MPGN ty pe-ll. 

+ ma in "°1 P Z «««* *«' » ro/t svrvM ' -* A t ° 9r °f _ 

+ W’ , Z ’ransplo^t w».b b«> ^ 

* commoner becauS e of avascularity. 

Corneal tronsp'on ^ AflQ compati biUty. 

T actors that i< P antjbodie5>H LA compatibility b/n D-loci. 

absence of an ^ susceptlble to chronic rejection & it 

+ W” tcZetf allograft failure. Both MHC class I & II 


.Toy— — 

dcf.). 

Graft versus Host D/s (GVHD) 

' & in > 3.™ i‘' s chron “i.° GUcions. skin rnshes. 

3. Charactn-is^by Jaun . - , arc mos. commonly 

3 ' ^OYHO.GVHD is no. seen with /n« «">’ ■— 

lung)transplant. 



ste m cell transplantation 

- • . ntiril 1 


Malignant 

conditions 


Non-malignant conditions 


• Types of grafts 

1. Autograft : From one part of body to another e.g k 
of the skin grafts. 


Auto¬ 

logous 


Allo¬ 

genic 


AML, HD, NHL, 
neuroblastoma, 
Ewing's_ 


AML, ALL, CML, NHL, 

myelodysplastic 

syndrome, 

myeloproliferative d/s 


Autoimmune diseases 


Aplastic & Fanconi's anemia 
PNH, Dyskeratosiscongenita, 
Thalassemia, sickle cell d/s 
Glanzman thrombosthenia, 
SCID, Wiscott's Aldrich synd 
Chronic granulomatous d/s 
Cong, neutropenia, 
congenital 

amegakaryocytosis, lEMs 



IgE Ab 

i 

Mast cells 

degranulation 

i 

Release 
of mediators 


Localised 

(ATOPY) 

(Run in 
families, 
have genetic 
predisposT) 


Allergic conjunctivitis 
Allergic rhinitis. 

Allergic asthma. 

Allergy to food, 

Allergic dermatitis. 
Allergic (Hay) fever, 

PK (Prausnitz Kustner) 
rxn 

Theobald Smith 
phenomena 
Casoni test 


em celltransy- - 

l9 ,0 Nobel prize was awarded .0 Dr. E. Donnall Thomas 
„r hemopoielic stem cell transplamanon. 
n/s commonly .reared 


Antibody 

mediated 

i 

Antigen is 

FIXED 

on cell 

memb/ 

connective 

tissue 


Systemic 

Kill the 
target cells 


Anaphylaxis 

Complement MAC 
(C5-C9) mediated 
-> lysis of target cell 
Mismatched BT, 

AIHA, 

Granulocytopenia, 
Thrombocytopenia 
Pernicious anemia. 
Pemphigus vulgaris, 
Good pasture's 
syndrome, Rheumatic 
fever 


Cells with Fc receptor 

(NK/macro/neutro) 

mediate 

—> Ab dependent 
cellular cytotoxicity 
(ADCC) 


Auto-Ab vs 
target cells 


MG, Grave’s d/s 
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IV 


^ Immune 

complex d/s 

Stiles down 
/n 

'•kin,vessels, 
LH.kidney, 
iolnts.sp leen 

i 

«r 

Thrombi 

forma" 
fn vessels 
&• tissues 

T 

lymphocytes 


[P*thofene*Is 1 Seen In J 

Antigen Is 

Local 

SOLUBLE 

Arthus reaction, 

l NOT fix) 

(Farmer's lung, 1 

Acute PSGN, 

Reactive arthritis, 
GN-Syphl/itic/ I 

membranous) 


Systemic 1 


CD„ T cells 

i 

•nr 

Classic 
Delayed HS 


CD T cells 

1 

Cellular 

cytotoxicity 


Serum sickness, SLE, 
PAN,RA, drug induced 
AIHA 


Immune granulomas 
(TB,leprosy, LGV, 
Syphilis, Sarcoidosis, 
Montenegro test for 
Leishmaniasis) 
Rheumatoid arthritis, 
Multiple sclerosis, 
Type 1 DM, 

GBS, Patch test for 
contact dermatitis/ 
poison ivy dermatitis, 
John Mote cutaneous 
basophil reac" 

Direct cell mediated 
cytotoxicity 

Graft rejection, tumour 
cell lysis, virus infected 
cell lysis 


PT1 POINTS TO FOCUS 


’} An example of type 5 HS rxn Is Myasthenia gravis & Grave's 
d/s. 

•> former's lung Is type IV> III HS rxn. 

•f TOC for anaphylaxis -> Adrenaline. 

*> DOC for type II. Ill A IV HS -> Steroids. 

•> Type 1 DM Is type 4 HS & type 2 DM Is type 2 HS [ Rule of 4; 
1x4 *4 or 2x2*4j. 

■y Type 1L epra rx" Is type 4 HS & type 2 Is Lepra rx" type 3 HS f 
Rule of 5; 1*4 *5 or 2*3*5}. 


Stricture are rare/not seen 
(So intestinal obstruction is also rare) 
Rose spots are seen in 2nd week. 

M/c complication - perforat ion /. . 

, . _ —£x*r.s 


durin g 3rd week. 




Involves ileum ( blunted villi), sometj 
Etylhrophagocytosjs + (erythrophagia^^ 0 !^ 


'and, 




Lcucopenia +, relative bradycardia 
Pea-soup diarrhea in early phase later 
Minimum infective inoculum oTS typ/,; ■ C ° n '\ 


V 



“SIS 


Fig,: Typhoid ulceration 


Ulcers in 



iIPOINTSTO FOCUS 

►>■ Duodena! blowout presents on -> 4th day (2-7 djpc^ 
>y Ileal obstruction presents in -> 1st wk. 

"> Perforation In typhoid ulcers -> 3rd wk. 

IMPS (pyloric stenosis) presents In -> 4th wk afterbirth 


Warthin- starry 


5.7 

i> - — — 

TYPHOID 


INFECTIONS 


[ oD’cycr's pafchoL 


H. PYLORI 

• Also k/as Campylobacter pylori or gastrosplrilhm 

• Haclcrial Cfiareclcristic.s 

o Grain negative spiral organism (helical in vivo, rot; 
/comma-shaped in vilro. coeeoid on old cultures) 


1 TB 

Transverse, multiple, c/rcum^TTN 
with strictures. 101 % 

Mesenteric LN involved. 

1 Crohn's d/s 

Longitudinal ulcers 

| Amebic ulcers 

Flask shaped ulcers "n • 

(Irregular large confluent ulcers) 


, with Gicrnsa, sliver &, 

+v est3' nine sica l/ C hemical injuries 
0 Rc sis' ant t0 P ’Ljiar (lophotrichate) flagella 
. • L„le by 4 U "' Phospbause-. produces H,S 

which forms Nil, and plays 

■ beaiory anaerobic in culrurc. Require 

.,icro acr0P ' n f6-7 and 37'C temperature. 

' } V- CO r P ,'vc living I" 'be -neons lh " ° Vtr "“ 

j, js 

' Ltric" luC0Sa ; oltho genicity island) is a marker of 

^ I pent (P* . j a/w both ulcer & gastric 

( W ' . /.pH damage) and IS ww 

cV rtoto> iclt> ( , ', c oc>ie is a/w ulcer mainly. 

1 dcnoca r ‘ rinorn ' ' , jr ed in childhood & 80,o of 

. Most inf** 0 * "; jbod y to H- by age 20 year. Most of 
jndivi^'^ptomatic- There is no life long immunity. 

, patl" >,oKy n „ rfi cial gastritis, monocytic & neutrophilic 

* Chronic sup & injury to cpith. cells, 

i^^tostatfe producing D-cell are ied. 

; caC pf« J “ cinBG -“" SarCUnChan8 

, IIP-' 1 '"’"/'!. Duodenal ulcers > gastric ulcers (in 

'•Slor“icareaorbodyofs.omach) 

jGaSie MALT lymphomas 

j Gasinc a d e n ° 4a ' c, |" / chnJ1)fc , ltrop |,ic gaslritis d/lo 

4. Type U ‘ 

achlorhydria. 

5 Non-ulcer d>spp^ j s r isk factor for development of d/s. 
^member: H. pylori is NOT a/w duodenal carcinoma] 

^Standard triple therapy regime is bismuth subsalicylate 
t tetracycline + Metro [.!/„«■: TUM] 

2 . Quadruple therapy: m + tetracycline + CBS + 

3 Triple Iherapy with P.ntopraiolc + Aimmcillin + 

Clarithromycin is a popular regime. 

• Success of t/t is assesed by -> 14 C urea breath test. 

• Diagnostic lest* 

• Serology: 

o Does not differentiate b/n active & remote infection 
(titles les slowly after eradication) 
o Epidemiological tool 

o Now widely used for routine detection, m/c done by 
ELISA mclhod 


A r\ t i I 






«• usfd ,o 

response to t/t. ----- 


H.Heilmanii 

. Zoonolic, weakly urease +vc organism which can not be 

. -f— h ^' rrhi ' B0S ' 

. Bisinulh alone is cltcclive in Ireatment. 


HFPATITIS B (HBV1 
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POINTS TO FOCUS 


1 


I localise most individual often present I- 


WMxr 


■y Dane particle a complete hepatitis li virui (double wall 
\pherlcnl structure) but it does not contain delta antigen 
y HU. Arj accumulate In imooth (H and produces "Ground 
glass" hepatocytes 

'► Using immuno cytochemistry HBc Ag is localised 
predominantly in hepatocytr nucleus (HHc Ag Is not * nt In 
bk’OdJ. whereas Hits Arj is found In hepatocyte cytoplasm. 
f Infants horn to tills Ag t ve mothers should receive both Hblg 
I 4 HR vaennr i/rn at separates sites within 12 hour of birth 
followed by 2nd K Jrd dose of vaccine at 1A 0 mth respectively. 
f A vaccine Induced escape mutant has appeared which 
replicate despite HBV vaccination. 


ate 


of d/s when MBs Ag has disappeared „ r ^ >n 
measurement of the IgM anti Mile ^ r 7 li,^ 


(best) serological marker of acute lIHy . ,r N v " 

• Only serum marker during window ner^'i^S 


Only serum 

disappearance of I Ilfs Ag <fc appearance () r ^ 
on soon declines, after (, 


Ig\1 proportion 


iti 


Anti Idle which persists for years /life ] 0 


'O 


. "ing. 

a useful indicator of past/remote infection 1 

infection it is present along with / //f, y Ay , ' ,r > tH ,\ 


I POINTS TO FOCUS 


HBi - Ag (Australia Antigen ) 

• Mrs t serological marker lo appear in blood (within 
vvccks/frionihs) alter exposure to I MV. Detectable even 
before the rise o I S(l()'l/I , f onset of clinical illness. 

• It appeals in blood wks-mths a Her exposure, reaches peak 
within lew uks. persists throughout icteric/symptomatic 
course of d/s .V declines / disappears with clinical recovery 
(usually within 2 mills) 

In chronic infection J llis Ag docs not disappear but in fact 
rises to high litre (which usually persist for life time) 

I our distinct antigenic subtypes of IIMs Ag exisl these are 
useful m epidemiological studies. 


y IIBsAg is the 1st marker detectable in serum 
y IgM anti-HBc is the best marker of acute infe ctlon 


during window period. 

•y HBeAg is marker of infectivity/replication and 

of vertical transmission. 



•y HDe Ag is qualitative marker while HBV Drj A 


quantitative marker of active infection. 


-y Anti-HBs is the Marker of protection. It l s th e 


(mar 1 


appear after hepatitis B vaccination. 

Ay Hepatitis virus with significant 
transmission —> HBV. 
y M/c cause of transfusion associated hepatitis 


only 


Nk 


'mum) 




■y Among all hepatitis viruses only HBV is 0a/4 
hepatitis viruses are RNA viruses. 


He, 


Nt 


Unit 


y HBV belongs to hepadna viride family £ Con ^. 


branded circular DNA (remember - HepaDNA). ^ 


■y Most epidemics of hepatitis are caused by 


Hbe-Ag 

• Invariably + nt in acute phase St is marker of infecfivily 
(bee till V-DNA is circulating in blood Sc active inlrahcpalic 
viral replication -fnt). JIUV DNA is also an indicator of 
infcctivity A replication. 

• A/w T transaminases level Sc symptoms 

• Disappcarancco/ l/bcag coincides with /all of transaminase 
level in blood. It is f/hy appearance of anti-Hbe Ab. 

1 1/beAg is the major predictor of vertical transmission. 
Mothers who are /IbeAg +vo are more likely to transmit 
the disease to fetus (IIDV-DNA is also but less important). 
Mutated strains of I MV do not produce HBea Ag, but 
express HDC Ag and HBV viral load. 


Hep0 \ 


"lor. 


adults & Hepatitis A in children, 
y M/c cause of fulminant hepatitis in pregnant w 0rne 
high mortality)-> Hepatitis E. 
y Hepatitis G is a flavivirus. 

•y Imp. to remember: 

Hep A —> Asymptomatic, acute 
Hep A & E —> Transmitted feco-orally 
Hep B -* Blood borne 

Hep C-+ Chronic, cirrhosis, carrier state common. 
Hep D—> Defective, dependant on Hep B. 

Hep E-* Epidemics in adults, affects Expectant mother 


Anti-HBc 

• Appears 1-2 wk after appearance of 1 IBs Ag. It is the first 
antibody to appear in blood. 

• D/g of acute infection rests on identification ol IgM anti- 
HBc Antibodies. 


Anti-HBe 

• Indicates recovery process from infection 

• Presence of Anti-HBe in chronic carrier is a'wrelaj,; 
low infectivity & good prognosis . 

» Absence of Hb-e Ag in presence of Anti-Hbe seen 
be protective against transplacental transmissiontofc 
from mother. 



,i-HB s , rine convalescent phase. 

*££• Ab larecly rosponsi 
• si -»z ° iher ™ rkcr indico “ s 


5.8 


CNS 


Part of brain affected in 



jfn* 1 . . 

h dies ore seen in hepatitis 

Anli . L 0< °<"‘°° H au , oimn , u „, hepatitis, chronic hep C 

■ ^ 1 ^ p rug induced hepatitis 

^Chronic hepatitis D 


* UKN ! 7 

, lK-N 1 2 
. (JCM-" 


Hippocmnpu- .ies is neurons in brain (found 

Is the m/e siie .IN«n “« Alzh , im ert d/s. 1. te 

in Rabies) Htrano bodies are seen 

the^par^of hrain most vulnerable lo ischemva. 

Mammilars bodies 

M/c afTected in KoroskofTs psychoses. 

Site of braih lnvolved in WUsorVs disease. Kero,Ceres. 


• ^ -» ALKM-l&ACL-l. 

; Is 3/sv -> Anii-SLA. 


•^l>f>|NTSToTOCUS- __- 


Type I 
Type I 


* Tohsmmm o/ 9 ro m remaining 


Comp 


ara tive Features of Hepatitis Viruses 



W 




rrrfl 


Virus genone 


family 

Modes of 
infection 


HAV, 27nm 
ssRNA 

Hepato (Picorna) 
Fecal-oral 


HBV, 47nm 
partially dsDNA 


HCV, 30-60nm 
ssRNA 


Hepadna 


Flavi 


Percutaneous 
perinatal. Sexual 


transfusion, intranasal 
cocaine abuse 


Circular defective HEV, 32-34nm ssRNA 
ssRNA 

Calci 

Fecal-oral 


Delta 

Percutaneous 


Age 


Children 


Young adults, 
babies, toddlers 


Any age but more in 
adults 


Any 


Young adults, 
pregnant females 


IP (days) 

Carrier state 
Disease 


15-45 

Nil 


Infectious 

hepatitis 


30-180 

Common (0.1-30%) 
Serum hepatitis 


15-160 
+ (1.5-3%) 


30-180 

Nil (with HBV) 


15-60 

Nil 

Fulminant hepatitis in 


pregnancy 


Oncogenicity 

Chronidty 

Prognosis 


Excellent 


A/w or 
Remark 


M/c cause of 
hepatitis in India 


t risk of HCC 
+ ( 1 - 10 %) 
Worse 
PAN 


+ (50-70%) 
Mod 


+/-/ Variable 
poor in chronic 


good 


EMC (Essential mixed 
cryoglobulinemia) 


M/c cause 
of fulminant 
hepatitis 


M/c cause of fulminant 
hepatitis in pregnancy 


T/t 


None 


INF a, Lamivudine Ribavarin + INF a 


INF 


None 
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Stable cell*. no regeneration. 4 classes are there: 


ofSth CN. 

Most neurons in brain, all motor neurons, 
tntemueial neuron, pyramidal cells of hippocampus, 
cerebellar Purkinje cells. 

Ol (actors neurons are unique sensory- neurons which are 
replaced and regenerated after injury (bipolar cells have 
capability to regenerate). Receptors of olfaction and pain 
itself are dendrite of a nerve. 

• Muscle can tolerate hypoxia for 1 hour and nerves for Zi 
hour. 

• Neuroglia/glial cells 

Support . maintain and repair damaged neurons 


Types Function 

1. Astrocytes 

Foot process of astrocytes form BBB 

(endothelium derived), also involved in 
metabolism of neurotransmitters.) 

Helps in gliosis (gliosis is a histological 
indicator of CNS injury) 

2. Oligodendrocytes 

Mvelin synthesis in CNS - 

3. Schwannn cells 

Myelin synthesis in PNS (neural crest 


* Microglia 

Derived from mesoderm (monocy4c_i!nea^ 
synthesize complex granular corpuscles / gitter cells 
(Unrnya cells) by phagocytosis. 


jri POINTS TO FOCUS _ 


] 


Defect lies in muscle coat and intimal elaxq . 


Most frequent cause of clinically signj^X^ 


4 


, • . ■ , 1 ClaI nourons - mesencephalic nucleus of 
trigeminal nerv e. 


P ‘ above neurons if function as bipolar, 

t g. UKti, sensory ganglia of CN. 

1st order neuron of retina (2nd CN), Ganglia 


+ Fibroblasts are not found in brain ( there is no fibrosis in 
brain). 

y Gliosis is an indicator of CNS injury. 

4- Brain cells in decreasing order of susceptibility to ischemia 
Neurons > oligodendrocytes > astrocytes, 
y Pods & cones in retina are 1st order neuron in optic pathway. 


rupture of Berry aneurysm. 

Risk more in females. Risk T in patient wj^ 

IV, NF-1, AD PKD. Marfan’s syndrome, p Nl ^ \ 

Predisposing factors Smoking, HTN ’ c o^ *1 




Location 

junctions of ACA with anterior communic a , in 

(commonest site) >PCA with IC A 20%. 

To prevent vasospasm after surgical c!j ppi 
therapy (induced hypertension, hyperv 0 | ’ \ 
dilution) is initiated at the first sign of vasosp^ ^ 


hypertensive bleep 


bus 


BERRY'S ANEURYSM (SACCULAR ANEURYSM) 

* M/c type oLintracranial aneurysm. 


Occurs in basal ganglia ( putamen, ^ 
thalamus).cerebellar hemisphere, pons. 

The putamen is the m/c site. Adjacent inters 
invariably damaged. X, 


pT poiNfsTojQ^uE 



y HTN is the m/c cause of intracerebral ( in trap art , 

hemorrhage. . 

y Spontaneous rupture of Berrys saccular aneury Srn 
excluding head trauma is the m/c cause ofSAH ’ 
y The hallmark of aneurysm rupture is blood in csf. 
y Non contrast CT scan is far more superior than MR, /or 
blood loss. 

y Cerebral amyloid angiopathy is probably the m / c 
lobar hemorrhage in elderly. 


x 


LACUNAR INFARCTS 

• D/to aiherothrom hotic or lipohyalinotic orrln^ 
email artery' in th e brain. 

• Hypertension and age are the principal risk factory 

• Deep penetrating arteries and arterioles develop 
sclerosis and may become occluded, that supply ^ 
ganglia and hemispheric white matter as well jj^ 
brainstem. Small single / multiple cavitary infarctsreg; 
in lacunes / lacunar infarcts. 

» One of the classic types of lacunar infarcts, ap,. 
motor stroke is the result of an infarct in the intem 
capsule. Lenticular nucleus in internal capsule bi 
site followed by > thalamus > internal capsule >fc 
white matter > caudate nucleus > pons. 


Giant cell 


ss£-—> 

M e,Se% Larg e&" iediUr " 

***>. 3«-‘- 

Coronary vesse 

po« s nDt 

i nvo | ' /e 


Temporal /cranial 
arteritis 


F > 50 year 


Large & medium 
starts in carotid a 
& progress towards 

temporal a./ophth a. 


o/f 


HTN,« 

^ ak/abSe H/st 

(P ulseless d/sj 


patho 


panarteritis with mono¬ 

nuclear infiltration 


Lab/f 


t ESR 

t immunoglobulins 


T ESR 


T/t 


Glucocorticoids, & 

endarterectomy^ 


A NCA(Antl 


(.Neutrophilic Cytoplasmic Ab> 



p-ANCA 


Location of 

anca 

Target antigen 
+ve in 


Cytoplasmic 
Proteinase 3 


Perinuclear 

MPO (Myeloperoxidase) 


Churg 


-Strauss Synd 


Hypersensitivity 

vasculitis/angitis 


Classic 


PAN 




Young 

Medium & small 
arteries & veins 
pulmonary a. 


jaw claudica" (most 
specificjeye symptoms, 
polymyalgia rheumatica. 

headache which T with 

cold/in night (m/c symp), 
Sudden blindness 

Necrotising arteritis 
(Temporal artery biopsy 
is IOC) 


WG PAN, crescentic GN, 

(pathognomonic), Churg-Strauss synd. Good 
Active nephritis pasture syndrome, IBD, 

1° sclerosing cholangitis. 
Microscopic polyangiitis 


Granulomatous & non- granulomatous arteritis 

T, 


f 


Granulomatous 

I 

Giant cell arteritis 

Takayasu 

WG 

Churg Strauss 


Non-granulomatous 

1 


40 yrs 

Medium & small, 


M = F 

Small arteries & 


veins 


Pulmonary a 


1. pulmonary symp. 
severe asthmatic 
attacks (m/c 
symp) 

2. Allergic rhinits 


Renovascular 

hypertension, 


Respiratory & nasal 
symptoms with 

otitis media 


GN 


Segmental 

transmural 

necrotising 

inflamma" 


Granuloma in URT, 
Focal necrotizing 

GN 


anti-MPO, 
Peripheral hyper- 
esosinophilia 


t p-ANCA 

HRs antige n in 30% 

patients, A/w HCL 


t c-ANCA 


Cyclophosphamide 


N'croOsin g Inflation Is caused in PAN. WG. Churg 
Strauss syndrome & microscopic polyangiM. 


Vasculitis: Classification 


Large vessel Medium 

vasculits size vessel 

vasculits 


Small vessel vasculits 


Giant cell/ 
temporal 
arteritis 
Takayasu 
aortitis 
> Cogan 
vasculitis 


T 


PAN 

Kawasaki 
• Berger's d/s 
[Mrv. PK B 
media) 


Wegner's granulomatosis 

(WG) 

Churg-Strauss syndrome 

HSP 

Microscopic polyangiitis 

> Essential cryoglobulinuria 

► Hypersensitivity angitis 


PAN 

Microscopic polyangitis 
Kawasaki 


Hypersensitivity vasculitis (cutaneous leukocytoclastic 
angiitis) affects —> Post capillary venules. 

M/c type of vasculitides -» Giant cell arteritis. 

M/c vasculitis in children —> HSP. 

Vasculitis affecting only children —> Kawasaki disease. 
Coronarv involvement is seen in —> Kawasaki disease. 
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. ., ‘ M Kv ,\\u ia -x I n.,,,.. , , , 

brvu,, U)cn Ls , ;i '• ^ ' l ; l-A^.uu\ wtwUJs 

^ Uv ^ l ' w 

UK> V "^^-^Uva>u\ Wwitis 

KAWASAKI D/S 

* OF ' ^ ** ^onv. 

WPJuikUva^ th^oT SVCXN ' i! ^ aUk CW8€s,ed 

t ‘-'ngCv\ 


Arteries spared : Internal mammary 
upper limb, mesenteric & renal arterj e 



r adi 


‘ili 


Hyperplastic arteriosclerosis j s 


s ar e -■' ^ 


Sc en 




FVnorio]). 

Cere 
nj 
Tt 


■W*.,, ^ c>iv ^ h T-v jvtlm. Straw be 

^WiiM&oa of xVin 


m 


V' s ?- {vriunguual & 


‘“"•"W; 0H v K- toJ. c 

e vurv ln cjclso of death. 


oron.m aneurysm 


peripancreatic & periadrenal fat, SI, qq it, ^ 

• Fatty streaks are the earliest lesions p Ut SjS 
fibrous plaques arise from —> smooth ^ S|/\ 
intima. Shear stress is related to t risk 

V 

I 

ABDOMINAL AORTIC ANEURy ^ 

• Abdominal aortic aneurysm is m/c typ e 


D Kv Aspirin. 


aneutysm. 

M/c cause is atherosclerosis (in 90% ) 
Atherosclerotic ectasia / aneurysm 


% 


\ 


m/ c 


Abdominal aorta (ty pically infrarenat N|, 

• i Portia h 

Atherosclerotic stenotic lesion m/c affw.. 


ATS £ROSCLEKOSIS 

’ *" ^ c&sockueJ —> Chlamydia 

ccnxvJae, (M\, HS\. Recently PorphyTomonas 
gingiva^ H pylon, influenza A vims, HCV & HIV. 

* '^.wrv> ,• - A - 

+K. 

- o ca'e sender, family history - , genetic 

azcormirncs. 

C^>^?:vietn:a(^ LDL. ^HDL, T waist: Hip ratio, saturated 
-drp. actvJs, hypertension, smoking, diabetes. 

* r -'i \K'tO r S - 

Type A personality. APLA. CRP, metabolic syndrome, 
ccesiry. lack of exercise. 

* - "C r rzskfretors;- 

Pro nilimmatory factors. Impaired fasting glucose. 
Lipoprotein a, homocystinemia, prothrombotic factors 
Hypercholesterolemia is an important independent risk 

factor. 

Dietary intake of unsaturated fatty" acids esp. PUFA is 
a v. >, risk. However among PUFA, trans PUFA are a/w 
dy slipidemia and can cause atherosclerosis. 

The proteogly can a/w atherosclerosis —> Heparan sulfate. 
Typical Vs transplantation(graft) arteriosclerosis. 

- .v.’. Hhcrosdcmsis Craft Arteriosclerosis 

- Eccentric Lesion - Concentric lesion 

- Lipid deposits - No lipid core 

- Focal distribution - Diffuse narrowing. 

M e sites for atherosclerosis in descending order: 

Lower abdominal arota > coronary arteries > popliteal a. > 
Descending thoracic aorta > Internal carotid. 


a fTect s 


arteries (proximal portion of LAD). I ? \ 
aneurysm are fusiform in shape. Involve infra 
of abdominal aorta. Contain mural thromb Us 

• 95% a/w atheromatous degeneration & 950 / 
renal arteries (M/c location infrarenat). ° Cci \ 

• More common in male & smokers, surp r j S j 

exerts protective effect. * di^ 

• Can rupture intraperitonially (20%) 0r m 0re 
posteriorly into retroperitoneal space (Lt Co, \ 

• T/t 

° Sx is indicated in both asymptomatic (of j 
on USG) & in symptomatic pt (who are 1^7^ 
° Open surgical repair using PTFE (p 0 | y ( ICa| H 
ethylene) graft or Dacron graft. a ^ 

° If aneurysm is > 5.5 cm then surgery j s 
Rate of expansion & risk of rupture correlates win, 

° DBP 

° Degree of obstructive pulmonary disease 
° Initial aneurysm diameter (correlates best wl 
risk). About 40% of aneurysm > 5.5 cm dia ^ 5 
rupture within 5 years if untreated. 

Mortality rate is very high (40%) even after repair. 


Syphilitic (Lentic) Aneurysm 

• Seen in 3° stage of syphilis (obliterative endarteritis). 

• Involves ascending aorta (m/c site). 

• Saccular in shape. Intima shows tree-bark apprannr. 

• Aortic valve involved -» AR & ‘Cor-bovinum’(afc, 
as bovine heart / core taurinum). 

• Aortic dissection is NOT common. 


flneury srn 

p |sse ‘" n9 „TN > CMN (cystic medial necrosis). 

* M /n iT^ h nTkcTum" n r f s "San's syndrome, 

* g* S/f as'ccndin, noria > descend 

. ii geneniumarsenosum. 

^■gTCfiufsf "• - 1 

-rlPOlN—- ; nl/ olves -> Ascending aorta 

—***«"<*—> 

* ».«* Mmhes - Descr "'*" 9 °° n ° 

. A therosclerotic 

(infr° renalp °‘ -aortic injury -> descending thoracic aorta. 

, M/c sire °f u ° r '" M „ origin of left subdoebn a.) 

iieolves ^ Potoonocy artery 

+ ’^“Trolwitme tnbereubai cavity. 



rffl^rcd^s modified by reperfusion There is necrosis 
” "Sirred myocytes ^ There is hyper- 

. Key'evcn* in ischemie cardiac myocytes: 

ATP depletion starts (seconds) 

Loss of contractility (<2 min) 

4 - 

ATP depleted to 50% (10 min) 

ATP depleted up to 10% of normal (40 min) 

i 

Irreversible cell injury (20-40 min) 

i 

Microvascular injury (>lh) 

• Cardiotrophin -1 (CT-1) inhibits cardiac myocyte 
apoptosis via STAT3 & MAP pathway. 

Ml: Molecular Markers in dig of Acute Ml 

• The gold standardfor d/g of Ml, new criteria are : 

Ted troponin or CK-MB levels + either ischemic 
symptoms or ECG changes. 


, 1 ni) n time consuming, but 

anot diTingoish bAvan 9 Mi*and print moral angina 

jsl specific. Diagnostic value oftrop 
op -T normal value is 0 -OJngtaL 



Marker Typical elevation 
window 



MB 


Appears as early 
asl-2h, peaks at 
4-12 h, 

returns normal 
within 24 h 
Appears in 4-9h, 
peaks at 24 h, 
returns normal 
within 2-3 d 
Appears in 4-9h, 
peaks at 12-24 h, 
returns normal 
within 7-14 d. 


Early Ml marker 


Poor 

specificity 


Routine marker, 
Detects 

reperfusion 


Less specific 
than Tn 


Most 

cardiospecific, 
useful for risk 
stratification, 
Useful for 
detecting Ml >48 
h of onset 


Less specific 
than CK for 
detecting 
reperfusion 


,-MB : isoenzyme is specific for Ml & is most sensitive 
rly marker. Test of choice to diagnose re-infarct, 
nnonin is useful in picking up microinfarction. 


Healing of Myocardium after Ml: 




0-12 h 

-- 

Waviness of fibers (starts within 4h) I 

1 day 

Pallor 

Coagulative necrosis 

1-3 days 

Hyperemic 

border 

Neutrophilic infiltration starts 

3-4 days 

Hyperemic 

border 

Dense neutrophilic infiltration 

4-7 days 

Pale-yellow 

Above + Macrophage appears 

7-14 

days 

Red purple 
border 

Above + granulation tissue 
(necrotic myocytes removed by 
phagocytosis). 

>2 

weeks 

Gray white 

scar 

Fibrosis starts 

3 weeks 


Granulation tissue with a rich 
vascular network &. early collagen 1 
deposition 


[Rmember: Neutrophilic infiltration starts in 2 days, fibrosis starts 
in 2 weeks, and scar is formed in 2 months) 
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p O INTST OFOCUS 

> Myo/tbre disarray ,j a feature 




of _» Hypertrophic 


' - uisurray is a feature of -» -- 

ca 'dlomyopathy. 

M/C late c/c of an acute Ml -> Ventricular aneurysm. 

M/c cause of death In A Ml -» l/T leading to VF ond death. 
Firne after AMI when cardiac muscle is most subjected 
rupture Is b/w 3 to 7 days when the muscle is softest. 

M/c complication of acute Ml -t Arrhythmias (ventricular 
extra systoles) > LHF > cardiogenic shock > Cardiac rupture. 

* Dr essler‘s syndrome -* Post Ml autoimmune pericarditis 
__ (f rv er, chest pain) seen 1-2 wks after Ml. _ 

L NFEC TI VE ENDOCARDITIS (IE) 

• M/c organisms ; 

.$ aureus > Viridans streptococci > CNS 


Situation I M/c Implicated organism 


Staph, aureus 

S. aureus ( Rt sided), 
Enterococci ( Lt sided ) 



Health care 
set up 

Community 

acquired 


Staph, aureus 

Strcpto viridans a- 
hemolytic 


I 4. Health care 
set up 

5. Sub acute IE 

C. Prosthetic valve Early 
endocarditis (< 12 mo) 

Late (>12 
mo 

of valve Sx) 


nosocomial Strepto viridans sp. sanguis 


St repto viridans 

CNS (Coagulase negative 
staph) 

Strepto viridans 


• Mux / freipicnl structural lesions a/w endocarditis arc 
TOP. VSD. AS. PDA. CGA, Blalock-Taussing shunts, 
Prosthetic valves (hut it is very rare with ASI>). 

• Microbial invasion of heart valves or mural endocardium 
results in Hi -> destruction of underlying tissue -> valve 
perforation, ring abscesses formation. 

* //c dr in; abusers may introduce infection which will 
travel to the right side of the heart classically a Heeling the 
tricuspid valve, and most often caused by S. aureus. 


. M/c valve involved in IE after prosthetic v a , 
s Aortic (overall mitral valve is mo,, 

. valvular abnormalities seen m carcinoid h Ca _N \ 
_ TK + PS (secondary to fibrogemc efr ec , of <1 'v 
. Best time for taking culture is after 2-3 \i 
symptoms but before starting antibiotics. ° r o£ 

• Roth's spots are seen in acute DE. 

• Ifcmofoxylin bodies of Cross are seen j„ Ljb 

endocarditis in SLE. 

. Mitral valve is the m/c valve involved j n R „ 0 ' 

prolapse, NBTE. ’ ,f -ty 

• NBTE is seen in hypcrcoagulable states e j, 
adenoca of pancreas, AML, burns, sepsis, hyi% 

1 lre iti > ■ 


Vegetations in Various Endocarditis 




Sterile 

Non 

destructive 


Along the 
lines of 
closure 


Friable 


Sterile 

Non 

destructive 


Small to 
medium 

On both 
side of cusps 
(undersurface 
of cusps 
involved) 

Uncommon 


Sterile 

Destructive 


Valv e Cu „ 

5 -* 5 } 

t0 Chord, 

ten dln a p 

Mos O,|, t , 
max ' 


c han< 


CGJof 

ernb olis ato# 

Non Stera, 

De *uctiv ( 


7'he hallmark of IE is presence of friable,bulky, 
destructive vegetations containing fibrin, i n fla m 


Poicr s 


cells & bacteria/other organisms. 

• Osier's nodes : In SABE, tender, painful erythema, 
nodules over finger tips, hands/fecls. 

• Janway's lesion : In ABE, painless, non-t^ 
subcutaneous maculopapular lesions over pulp of finger, 

• M/c lesion of rheumatic mural endocarditis is 
CaUum's patch, found in -> Posterior wall or left airitm 

• Shot diet's spots (milk spots) are pericardial fc, 
plaques, seen in healed or chronic pericarditis on antat 
surface of right ventricle. 


- 

' »« ""‘"lining »»»»'*""“ 

f/icr° abC '*rditis. . /hnrter ial in origin. 

secondaries, & m/c secondaries 
*^^ , ‘° mheartarerrora '“ nS ' 

imas«e-m/c pr^^iaommoor in ad- 
common in females^, Fossa „valis in the atrial 

• M/c s'‘ ua “ " 0 f origin. 

septu™ 15 ite Ze cell and Lepidic cells are seen. 

# Histology : s,c als0 ^ familial cardiac myxoma 

. Carney's sync ron jt c & ex tracardiac myxoma, 

^doerinopathy 1 * spotty pigmentation. 


PERiCABelH 5 , fibrinous <tt - » >>'«“ 

--TZserofibrinous ■ f tic carditis) 

• >» /c 1 > PC „.card.us seen m rheu 


_ _w >11 ■ - ._ 

' >P Z, ncricardiiis seen rn 

b T' » peneardius - JB slE (p cncardi.,s 

M/c cause oi disease a/w » 

M/c collagen v as nifestat ion of SLE). 

is the m e car ' a tnctivc pericarditis ^ Pan carditis 

M/c cause of c rheum auc carditis 

M/c cardiac man fes in ^ T p 

Fibrous pericarditis 




M^primPry cardiac rumour in children. 

. M,c situated in-.lenvenmcic 

! Histology ; Spider cel's are seen. 
t fs/w tuberous sclerosis 

Embolic c/c in IE 

, Rt sided lesion-> involve lungs. 

• Lt sided lesion -» involve brain, spleen, kidney, etc. (but 

not in lungs). . , 

• Mycotic aneurysms are focal dilatations of arteries 

occuring at points in the artery wall that have been 


Sarcoidosis 3 importa nt cytoplasmic inclusions 

• In sarcoidosis the c 
o Asteroid bodies, 

o Schaumann's bodies . 

. is sccn 

• Kveim’s test+ve. 

Bronchial Asthma 

. Microscopic diagnosis is based on w horls of shed 

1. Curschmann's spiral. Mucous pi b 
epithelium 

spu "' m - 

sputum production for mh.^ 3 months 
in atleast 2 consecutive years in the absence ol any 

. Hypersecretion of mucus in large airways is earliest feature. 

• increase in both number and size of goblet cells 

• Reid index : Normally it is 0.4 & it is increased in chrome 
bronchitis. 


Emphysema 

• Permanent enlargement of air spaces distal to terminal 
hrnnrhinles with destruction of their walls. 


i 


m 
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Coexists w ith Onwnv bronchitis CW f 

^ ' n ppcr ,oKrv '**»■ king inwVN v\1 costal «T\\vh spared). 
" ‘ ^ omphv^oma : 

~ A w alpha 1 » AT deficiency. 
i..\oNes lower 7one 
' if'-irrKKMtnvnn emphysema: 

- 1 c type seen histologically. 

' A*w se-arring. 


Tuberculosis 


7 • Primary TB: 

-* Initial sub-pleural fibrocaseous lesion of 
Parenchyma (m c site is lower part of upper lobe). 

- -* Ghon’s focus + draining lymphatics + 

enlarged peribronchial LN. 

* ’ : ~ - .. v -»■ Ghon's focus along with fibrosis and 

calcification. 

* —» Apica) TB nodule due to haematogenous 
spread of primary tb to lungs from somewhere else in body. 


2. Post primary TB: 

• ' . -»Apical (supraclavicular) focus in 2° TB. 

• u i :,v _» apical infraclavicular lesion without 
any LN’ involvement. 


3. Mi Hi ary TB: 

• SsmonJ’s font v -♦ Lesion in liver in TB. 

• i^urt \ focus — » Sub-intimal focus in pulmonary vein. 

• Rich focus -+ Sub-cortical focus in brain. 


5.11 1 

GIT & LIVER 


Mucosal Changes in Malabsorption 

| Finding 

1 Changes 

Found in 

■ 

Total atrophy 

Coeliac d/s 


Partial atrophy 

Protein enteropathy, giardiasis 

> 

Distorted villi 

Lymphangiectasias 


Absent villi 
(Flat/bald mucosa) 

Agamma globulinemia 


Fat filled 

Abetalipoproteinemia 

U </l 

^ c 

enterocytes 


'G o 

CJ "(/i 

PAS +ve 

Whipple's 

CL CJ 
iS) — 

macrophages 
containing bacilli 





Whipple's d/s, Coeliac &Tropica| s Pr 


u e; 



HLA 


QJ 

In 


(Q 

Cl. 


CL 

O 


C O 


to OJ 

x a 


"y £ 


XI 

3 


Whipple's d/s Coeliac sp rue 


< 


Tropheryma 

whipellii 


Both prox & 
distal SI 


Subtotal villous 
atrophy (PAS 
+ve foamy 
macrophages in 
lamina propria) 


Diagnostic 


Abdominal pain, 

seteatorrhoea, 

fever 


Migratory poly 
arthritis (m/c), 
dementia, 
pericarditis, 
uveitis. 

{Systemic features 
£ I common), 

£ supranuclear 

ophthalmoplegia 


Co-triamoxazole 


Gluten sensitive 
enteropathy 


Non-tropica| 

sprue 



Gluen containing 
diet 


(Barerly, R Ve> 
Oat, Wheat) 
Mnemonic: 
BROW 


HLA DQ2 


Proximal SI 


Villous atrophy + 
crypt hyperplasia 
(No change in 
mucosal 
thickness) 


Abnormal but 
not diagnostic 


Malabsorption, 
Iron, Ca 4 \ 

Folate deficiency 


Dermatitis 
herpetiformis, 
Typel DM, 

Auto immune 

hemolytic 

anemia, 

IgA nephropathy 


Lymphogranuloma 
i Xylose 
absorpotion 






% 


,nf S 




dl *a| 


ilei 


■urn 


Abu, 


% 


Ane 

B. 


ne % 
-ly Folatji 

de ficienrv,' 


, Mos v^ 

feature. 


tlgA, T tTTG, 

Anti -endomysial, 
anti- reticulin Ab 


anemia 


Gluten free diet, 
Steroids (if no 
response within 
3mo of gluten 
free diet, Coeliac 
shock, 

SI lymphoma). 


Doxycydirt 
$uflfonam,k 
8,2 & Folate 


+ 


«**** '° rb ° hr,,r ° ,e 

,lulose tes 


of \ioid (TG) within a cell. Excess 
Abnormal retention of hp• lhe cytoplasm. 


* widely used test <° denaepric Liv er Cell Necrosis 


con,<body/orCoehocd/s^n«- 

+ , used out,body for Coelioc d/s 

e commonly n <nlutaminase (Anti-tTG). 

+ Zee"” ^"'TtTsal ootibodies ore seer, in CrohnS d/s. 

. \oli-so‘dd mm f f p f oursi* moaophoges.so 

: d/s rbun ibeir presence w„b,n 

more W 


more imp- 

a ,een «SVh,pp/e’s d/s a TropWsprue. so 

‘reared with ontibio,ice. _ .. ___ — 


t°"'°' eU ‘°TSis seen in Coelioc sprue so inmuno- 

«bdd' Ivr, ore useful in t/t o/MsconMion. - 

suppre 


+ ••"ft' 1 * *°1 “* cmm - 


yh as diagnostic value in: 

S.I.B'OP y __ _rmh total villous ! 


SJ - .... di*.se (sub total villous atrophy) 

• "It'PP e r ., ei „ c mia (villi •ttomtal) 

• ^'“Sobulenemia (Fla. or-".vim) 

l Marion, aviuotintraccilulare complex 

Biops yi> ^normal bu.no, diagnostics 

• Cel ^J^^8™“° 5 r , “ ‘ Pani: “ viUous a ' rophy 

| Icute radiation enteritis 
. Folate/ B„deficiency 


STENOSIS 

^^anges/F atty Degenerat.on of liver) 




Steatosis 

change) 


Feature 


Macrovesicular 



Macrovesicular is 
more common 


Small 

intracytoplasmic 
fat vacuoles 
(Liposomes) 
accumulate 



Alcoholism, 

Obesity, 

Obstructive sleep 
apnea, Insulin 
resistance, Hepatitis C 


•y Nodular regenerative hyperplasia of liver is seen m -» 
Alcoholic hepatitis. 

+ Periportal fibrosis is a/w -x Alcoholic liver injury. Methotrexate, 
•y Amiadarone can cause pseudo-alcoholic liver injury. 

•y Granulomatous hepatitis -> Carbamazepine, allopurmo , 

hydralazine. 


ALCOHOLIC FATTY LIVER D/S 


Reye's syndrome, 

Tetracyclines, 
Valproate, CCL 4 
Acute fatty liver of 
pregnancy, 
Hepatitis D. 


Alcoholism (overdose of ethanol) is the m/c cause of tally 
liver. 


nver. 

The breakdown of large amounts of ethanol in alcoholic 
drinks produces large amounts of chemical energy, in the 
form ofN ADH, signalling to the cell to inhibit the lipolysis. 


2 ? 
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Etiology/ Pathogenesis 


ADP-gn 

Acute/ Diffuse 

proliferative GN 


RPGN -I 
(Crescentic GN) 


RPGN -11 


RPGN -III 

Minimal change 
d/s (MCD) 

(Lipoid nephrosis/ 
Nil deposit d/s) 


Membranous GN 
(MGN), 
Membranous 
nephropathy 
(Haymmens GN) 


Membranoprolif- 
erative GN (MPGN 
I) 

Mesangiocapillary 

GN 


Nephritic, 

Oliguria, 

^C3, RBC casts are most 
specific, P t presents 

7 '21 days after infection 

Sub acute renal failure 
Nephritic, 

Complement normal 

espiratory symptoms' 

(hemoptysis* in GPS) 
(Post streptococcal 5%) 


Complement normal 

M/c cause of nephrotic 
synd in children i, 
Hyperlipidemia'i lipiduria 
& Lpid cast in urine ) 
Good response to 
steroids 

Most common cause of 
Nephrotic syndrome 
in adults 


Nephrotic 


(Trapping of immune 
complexes) 

Legrosy^ 

ABE, SABE 

Post-streptococcal (2/3rd) 
Idipathic, 

Good pasture syndrome 
( Anti- GBM antibodies) 

(Immune complex mediated) 
Idiopathic, SLE, HSP, post 
infectious 

WG, PAN, Churg-Strauss synd. 
Microscopic PAN/polyangitis 

T cell mediated altered 
capillary change of podocyte 
integrity. Idiopathic is the 
m/c cause. Drugs (Rmp, 
NSAIDS,lron- dextran,IFN-a); 
HIV, Hodekin s d/s. Allergy, 
interstitial nephritis 

Local immune complexes 
Idiopathic (in primary) 
Secondary in 

SLE stage 5, RA 

Infections (HBV, HCV, Syphilis, P_ 
malariae. schistosomiasis) 

Drugs (penicillamine 

Gold, Captopril, NSAIDS), Ca 

breast, lung, colon, melanoma 

Imm-complex (70%) 

H/o recent URI 


Diffuse 

Endocapillary 

proliferation 


Crescents 

(parietal epithelial cells 
+ mesangial cells 
+ macrophage). 
Rupture of GBM 

N 


NORMAL 


Diffuse thickening 
of GBM 


Split / double counter 
tram track GBM 


MPGN-II Partial lipodystrophy. Alternate pathway 

(Dense deposit ds) Hypocomplementemia activation 


MPGN-III 

Focal GN (EGN) 
focal proliferative 
GN 

focal segmental GN 


NS 

Hematuria 


Focal segmental 

glomerulosclerosis 

(FSGS) 

(collapsing 

glomerulopathy) 


Nephritic 
>80% microscopic 
hematuria 
Hypertension 
Steroid resistant 


9A ne Phropathy 
Eger's disease) 


Asymptomatic grossf 
microscopic recurrent 
Hematuria 

M/c cause of nephritic 
synd. worldwide 


Systemic ds 

Hyperfiltration 

injury 

Idiopathic (Primary) 

Secondary in 
-SLE, HS£ WG, SABE 
IgA nephropathy, DM 

Primary-idiopathic; 

Secondary to HIV, Heroin, CMT 
syndrome, lyosomal ds, morbid 
obesity, minimal change ds. 
Chronic pyelo nephritis, reflux 
uropathy/ nephropathy 

Alternate pathway d/s 
(Mucosal infection, URI-viral 
(>50%) 

Flu-like syndrome, Pt presents 
1-2 days of infection, 

Recurrence common 


Focal & segmental 
sclerosis & hyalinosis 
(Tuft necrosis), changes 
most prominent at 
in the glomeruli at 
corticomedullary 
junction. 

Mesaneio- 

proliferativp 





Subepithelial 
deposits 
(Humps) 
Lumpy bumpy 
deposits 

No deposits 


Sub-epithelial 

deposits 

No deposits 

Loss of foot 

processes 

(Podocytes) 


Electron dense 
subepithelial i g 
deposits. Spikes 
& dome pattern 


Membranous thickening 


Epimembranous 

deposition 

Segmental area of 
proliferation of cells 
& necrosis sometimes 
crescent 


Sub-endo-/ 

epithelial 

Mesangial 

deposits 


Loss of foot 

processes 

Electron-dense 

deposits in 

sclerotic 

/ hyalinosis 

region 

Electron-dense 

mesangial 

deposits 



Abs 'n t . 


Ostein,,, 

mp N. ! 


Sub-endothpii^ j 


Dense 

intramembra- 

nous 


(also c 


NeF 




Malsoc^ 

± (also |gj^ 


present) 


i (also IgA, (, 
properdin), 
Serum IgA 
normal 



- —> neriportal fibrosis. 

i>T, c " n "° l ., thre e i.e. Mallory Hyalins. 


Caus e5< 

tfallorV 

Hyaline 


Alcoholic hepatitis/cirrnosis 
Focal Nodular Liver hyperplasia 
PBC . . , 

ICC (Indian childhood cirrhosis) 

HCC 

Wilson's disease 


| T POINTSTO FOCUS 


,-ippHOSIS QFUVEBiTVgM 


P T. » n s " 

" L, ~, ba ilooning *t— 
r-t n / liver d/s in US. . 

,r Jf causa orenro",^ |e slcatohcpaims) 

acts open accumulated hp.ds 

oxidative stress 

• ™ UgW C^NA^LD. NASH leads .0 -» cirrhosis_ 
(par.ce.amol) is .he m/c cause 

^e.ra-e. 


Fatty changes 

• cijAT def. 1 

• Rye's syndrome |j 

• Starvation, Malnutrition Ij 

■ Obesity, DM { 

• Alcoholism 

• Late pregnancy f 

• Valproate T/t (but NOT in ICC) 1 

Ballooning 

Regeneration 

• Acute viral hepatitis ji 

• Alcoholic Hepatitis j 

• Drug induced ( 

Piecemeal 

(troxis) 

necrosis 

• Chronic viral hepatitis |j 

• cijAT def. 

• Autoimmune hepatitis 

• Steohepatitis, PBC J 


m ... , M ,cronodul.r I Mixed nodular 

Micronodular ( < m | ( >3 mm) 


Post-necrotic 

Wils°n' s d/s 


Alcoholism 

Tyrosinemia 



Risk of hepatic 
malignancy 
is more with 

macro-nodules. 


a-1 Antitrypsin 
deficiency 


^ jaundice is usually not seen in -> Reye's syndrome. 

>> jaundice is also rare in -» HCC. 

■h Mallory Hyaline is not seen in —► Congenital hepatic fibrosis. 

•y Fatty changes are not seen (or rare) in -> ICC. 

+ Poisoning that leads to yellow fatty liver Phosphorus 
* Peliosis hepatis is caused by -y TB, AIDS & Bartonella 
henselae, drugs (commonly by anabolic steroids), toxins & 
hematological conditions. 


ICC. 

Secondary biliary 
cirrhosis 

Hemochromatosis 
Portal/Nutritional/ 

Laennec's cirrhosis 
(In Alcoholism, 

Malnutrition, severe _ 

anemia), Obesity, £tc--- ,„ cfc 

. . twtirroNODuior Cirrhosis 

[Mn for roses Nurrmoool. Obesity. Ooaru 

Malnutrition, ICC, Cirrnosis c * 

(alcohol), Lannec, ChromatosisJ. 

ur ai: (NON ciRRHOTIC PORTALFjBROSIS) 

. NCPF is a vascular disorder of liver character,zcrl by 
fibrous thickening of portal vein or .ts branches 
. Hallmark of the d/s is thrombos.s/scleros.s ol the po 
vein branches. Vessels are formed often lermed a. 
mesangiosinusoids or periportal cavernoma. 

• Portal and periportal fibrosis is seen. 


NCPF 


EHPVO 


Fig.: Site of block in NCPF (3rd and 4th order intrahepatic portal 
vein radicle) and EHPVO (Main or 1st order branches) 

• Bile-infarcts -» Seen in 2° biliary cirrhosis (SBC) 

Bile - plugs —> Seen in intrahepatic cholestasis 

Bile - lakes -» Seen in extrahepatic cholestasis & SBC 

• Infarcts of Zahn are seen in liver d/to occlusion of intra¬ 
hepatic branch of portal vein. Necrosis is not seen. There 
is marked stasis in distended sinusoids with secondary 
hepatocellular atrophy. 
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KIDNEY & CUT 


m m S.12 

glomerulonephritis 


Membranous nephropathy 

I M C0 (Minimal change d/s) 



Remark 



^/ccauseofNSinad^ 

M/c cause of ns j n 
children 





-w-wr- 


M/c cause of nephritic 
syndrome worldwide 


Nephrotic Syndrome 

• Cause : 

» FSGs"' 1 ' Cll '' n£C ds/nc P hr °palhy (M/c cause jn children) 
= MPGN ™ mb h an0,iS ^ ,omeru * one phrilis) 

c n . (Mcmbranoprohferative GN) 

• D/f! Ct,C nc Phropath y, amyloidosis 

Triad or proteinuria (>3.5g/ 1.73 m 2 BSA) + 
ypoa buminemia + Hyperlipidemia and edema 
massive edema (m/c sign) 
massive proteinuria (>2g/d), selective 
hypoalbuminemia (<2.5 g/dL) 

hypercholesterolemia (>200 mg%) cspTT LDL & VLDL. 
Absence of nephritic features like oliguria / hematuria / 
hypertension 

* AR & AD forms of Steroid resistant NS (FSGS) have been 
described. 

Gene mutation a/w congenital NS (Finnish type) -> 
Nephrin (NPHS 1 gene product). 

Gene mutation a/w steroid resistant NS (FSGS) -» Podocin 
(NPHS 2 gene product). 

Screen the child forTB & HBs Ag before starting t/t. 

MCNS shows normal histology on light microscopy. 

T/immhiKic < 1 ? thromboembolic complications in NS arc d/ , 

r J 

4 

lIcmoconccntration from hypovolemia 


blood 1 


viscosity, ted Hct. 

I >perfibr 'nogenemia, Ted li non 
| or loss of AT-1II and protein S 
serum transferrin, ceruloplasmin 
o" of endogenous nr,.:— ’ 


e in s 


Loss 

antiplasmins in urine. 


anticoa 



8U, V\ 

^'l|| 

I POINTS TO FOriTc - 

Genetic basis of proteinuria in NS 

* NPHS 1 ^ene maps for chromosom 
protein nephrin. Mutations in NPHsi 
(Finnish type ) NS. MCD like glomeruli"*,Situ* \ 

* NPHS 2 gene maps to chromosome^' V 

protein podocin. Mutations in NPHS2 ^ 2S-jj \ 

steroid resistant NS of childhood. 6<?ne re su| t i " ty 

* a actlnln 4 gene encodes podocyte ^ ^ 

Mutations in a actinin 4 gene result in' 1 b b<Ji B ” 
FSGS. aU, °<N 

o- TRPC 6 gene mutation Tea influx in n^_ ° C V 


adult onset FSGS. 


1 Podoc 



Nephritic syndrome 

• Acute N~ is also k/as poststreptococcal gm 

• There is recent h/o streptococcal ini pet j 


8 o. N, 


(pyod, 

a 'v ith 




strains of streptococci are serotype 49 
serotype 12 (pharyngitis). ' r '' u ' J ern 11| 

► Triad of oliguria + hematuria + C dem 
uremia, ARF, and hypertension. 

’ Confirmed by +ve ASO litre, anti- DNAa 
hyluronidase/ streptozyme tests. ASO t‘ 

+ve following skin infection d/to trappjn^ 
subcutaneous fat, in such case DNAase is+vj 
Prognosis is good & recovery is complete fo*' 
Renal vein thrombosis (RVT) in nephritic " " ^ 
loss of anti-throinbin III. 

Early systemic antibiotics t/t does not elimin 

GNinPSGN 




syndrom, B , 
at <^ 


Imp. causes of hematuria 

• Streptococcal/Post-infective GN 
normal in 6-8 wks. 

• IgA nephropathy -» C3 normal. 

• RPGN -> Fatal progression 

► SLE —> ANA, ds DNA +ve and C3 low 
» Nephritic onset nephrotic syndrome 
proteinuria, high s. cholesterol 


C3 l°w. Bm 


Ms 


Alport 


Familial, deafness, lens disloca" 

Bleeding, hemolytic anemia, thrombocytopenia. 


Glomerular manifestation of infections 


s j s jn a patient with hematuria and hypercalciuria 
Urine re veal cumorphic/isomorphic RBCs. 
iS nl ° St rular hematuria, RBCs are dysmorphic. 

In glom nephritis with normal complement level : 
Glo"' 1 '" ’’ mP lex mediated (IgA ncphropathy/HSP) 

o immune CO. I 

rpGN (Crescentic GN) 

° nCA associated pauci-immune GN (WG, PAN) & 
° A CBM disease (Good Pasture’s syndrome) 
levels (Hypoeomplementemia) . 
os” infective (Post streptococcal) : transient 4- 

o Endocarditis 

o Lupus nephritis (SLE), shunt nephritis 

! Cryoglobulinemia 

: JytPGN (type 'IB' MCNS 

G v wi ,h initial steroid resistance is seen m . 

F SGS u 

o Membranous nephropalny, 

GN, Mcsangioproliferative GN 
Enlarged kidney is seen in: 

Polycystic kidney disease (PK.D) 

Hydronephrosis 
Amyloidosis. DM 


Small Contracted Kidney i 


is seen in 


Organism 


Renal manifestation 


Plasm. Transient proteinuria (50%), 

falciparum NS d/to Mesangioproliterative GN (<1%) 

P. malariae NS 

Toxoplasma Mesangial GN 

Filariasis, syphilis MGN 

Hep B MGN (Child), MPGN (Mult) 

Hep C Type 2 mixed cryoglobulinemia 

> MGN > MPGN 

Schistosomiasis NS, ESRD 



POINTS TO FOCUS 


Membranoproliferative 


*>- Collapsing glomerulopathy.hilar stalk lesion s, & glomerular 
tip lesions are variant of FSGS seen in HIV. 

-> Cylindrical dilatation of renal tubules is seen in polycystic 
disease of kidney. 

"k P. malariae Is a/vj —> MGN (membraneous GN). 
k - M/c GN in Leprosy —> MPGN (membrano-proliferative). 

•f- M/c GN in IgA nephropathy —> Mesongio proliferative GN. 

•k Shunt nephritis in children is caused by —» S. aureus. 


Granular 

scar 

Scar 

shape 

Laterallity 

Condition ^ 


Granular 

b/L 

Chronic GN 

+ 

V 

shaped 

b/L 

Benign nephrosclerosis I 

( Kidney in HTN) 

♦ 

U 

shaped 

u/L 

Chronic PN | 

(pyelonephritis) 




Myeloma kidney ( 

X 


b/L 

Diabetes mellitus ' 


KIDNEY IN HYPERTENSION 

(Nephrosclerosis) 


Renal 

change 


Benign 

hypertension 


Benign 

nephrosclerosis 


Malignant 

hypertension 


Malignant 

nephrosclerosis 


Flea-bitten Kidney is seen in 

• Acute post streptococcal GN (ADP-GN), 

• RPGN (Kidneys are enlarged & pale. Peticheal ha'ages are 
+nt over cortical surface). 

• HUS, TTP. 

• HSP, PAN, Infective Endocarditis, 

• Malignant nephrosclerosis ( Hypertension). 



■I in size, 

surface is granular 
(grain leather 
appearance) 


Histo- 1 Hyaline 

patho 1 arteriosclerosis, 

Fibroelastic 
hyperplasia, cystic 
. medial necrosis 


4 in size, 

Cortical surface showing 
pinpoint petechial 
hemorrhages 
(Flea bitten kidneys * 
controcted kidneys) 

Hyperplastic 

arteriosclerosis, 

Fibrinoid necrosis, 

1 Concentric laminar 
1 thickening —vOnion skin 
app. 
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Fig.: Kidney in malignant hypertension (histo) 

Arteriosclerosis 

• AfTects small arteries and arterioles. 

• Hyaline arteriosclerosis is seen in benign IITN in 

elderly. May lead to diabetic microangiopathy & benign 
nephrosclerosis. 

• //i perplastic • arteriosclerosis is characteristic of malignant 

HTN. Usually accompanied by fibrinoid necrosis/deposits 
in vessel wall (necrotizing arteriolitis) in kidneys. Onion 
skin lesions may be seen. 

Acute Tubular Necrosis 

• Toxic: 

Nephrotoxic poisons causing necrosis of PCT are 
CCI4 . Cd . Hg (mercury), JPhenoI [CCd Main Party). 
Acute liver failure is aAv toxic ATN. 

Ixc/tcniic: 

Patchy involvement, straight segment of PT (= PST), 
ascending limb ofHL are most vulnerable. 


BgtjALPA P| UARYNECRf| ^ 

A descriptive term for a condition n „ 
Papillae, that has various possible Of 

medulla and papillae are vulnerable to USes - 

• Causes are : [POSTCARDS] ' Schc bi 

Pyelonephritis.UTI 
Obstructive uropathies. 

Sickle cell disease. 

Tuberculosis, 

Chronic liver disease. 

Analgesics /alcohol abuse, 

Renal transplant rejection. 

Diabetes mellitus. Systemic vasculitis ( e 

• Analgesic nephropathy is the m / c 8 ' Sl El 
papillary necrosis. The damage is cum ? 

1C IllnVinr fnii —U ___*.!_ _ « U >ati V 



„Y\ 


Of, 


is higher for phenacetin and acetaminophV '^ A 
compared to aspirin and other NSAIDs ^ 

,ri ■ --- ' Alt, 


'a r i 


Kidney in DM :The most important g| 0 
are capillary' basement membrane thicl^ 1 
glomerulosclerosis, and nodular Cnin 
Capsular drops & fibrin caps both hav^' 
material. e e osj 


S 




are 




Medullary sponge Kidney 

• Benign condition a/w medullary cysts which 
excretory' urography a/w calcifications 

• Clinical features or complications are : 

Renal stones, recurrent hematuria, infection 

• No inheritance. S 

• Renal functions are normal & no cortical scarrj 

8* 

Nephrocalcinosis 

• Hypercalcemia a/w TT levels of 1,25,DHCC may he ^ 

• Seen in sarcoidosis, hyperphosphatemia, 

TB, Medullary sponge kidney, Vit. D intoxicatio’ ^ 
parathyroidism, renal transplant rejection, R ena ] ;; 
necrosis. ^ 

• Nephrocalcinosis is also seen in granulomatous di^ 
and lymphomas in which activity of the enzym e | 
hydroxylase is induced by interferron y andTNp^ 

Fibronectin Nephropathy 

• AD condition c/by glomerular enlargement with Pit 
mesangial deposists. 


ony|oid (congo red -«) »"<> non-lgderived organized 

* ainndinp •» = Large mesangia! and snbendo- 

lj|trastr uC 

‘ itielial dep° s " s ' l0W | y progressive renal deterio- 
. CL'LP role ' nUna 


_ ’^Ta/w Partial lipodystrophy, positive C3 NeF 

* ^ & hypocomplementemia. 

fneph' itlc 0 Mgh rate of recurrence in the transplanted 

& [ SPGNW' ,t ' aS 

kidn^ , n children , hepatitis Bis the most frequent 

+ Th*****" (membranous nephropathy) in children. AntUl 
cause of M spontaneous remission. 

^bodies a ^ syndromes are seen in MPGN. 

* Both neph . ombos ,s is a/w membranous nephropathy. 

+ Benol ve‘ n fgmbgsb nephritic syndrome is d/to -> Loss of 

+ penal vem 

anti-throm in common feature of focal segmental 

* Hya,inOS !Lderosis (FSGS). 

g: ° merU wmo nly seen In a patient with renal disease -*■ Burr 
cells. 


PAtHOlOGt 


, parenchymal d/s constitute 78% of all cases of 

* Ren e a rte P nsi on in children. Of these, chronic GN is the m/c 

cause of renal hypertension 

HSP there is IgA deposition in mesangium. Strong 

* ‘“ground of atopy is +nt. It also follows URTI. Serum 
I A levels are elevated. (In contrast in IgA nephropathy 

serum IgA levels are normal). 


POINTS OF SPECIAL MENTION 


Thrombosthenin -» is a contractile protein, produced by 
platelets. 

Thromboplastin -» is a lipoprotein, clotting factor 3. 
Thrombomodulin -> is a thrombin-binding protein 
produced by all endothelial cells except those in the 
cerebral microcirculation. Cell surface protein that binds 
thrombin, activate protein C& inhibits coagulation 
Thrombospondin —> is present in bone. 

Thrombopoietin —► is circulating protein factor, produced 
by liver and kidney, stimulates platelets. 

Nephritic factor is - IgG seen in type-II MPGN (C 3 , 
properdin). C 3 Nephritic factor (C 3 NeF) is an antibody 
to the complement system comprising mostly of IgG 


immunoglobulins role in pathogenesis type-11 MPGN 
causes hypocomplementemia lgQ 

1&A *" 25% 

Cryoglobulins are - Prohtins which are 

plL.orse™niscooled/chniedu..v^l^K>«P^ 

(2 ,J C-4’C). Most commonly they are mono g 

IgM (tin urine in RA, SLE, MM, Lymphocytic leukemia). 

, Bence John, protein ate - light chain prole, ns composed 
Of K & x (Kappa and Lambda) mainly (in 80/o) 

Their excretion in urine is increased in MM. 

► Tamm- Horsfall protein - It is a urinary g ^opr 
secreted by mucous glands of renal tubular cells in thick 
ascending limb of loop of Henle and distal tubule and may 
be seen as eosinophilic hyaline casts/pigmented casts in 
ischemic ATN. 

• Microscopy in para ganglioma shows -> Dense core 
granules. 

• Microscopy in PML shows-lnclusions in oligodendrocytes. 

• Onion-bulb appearance on nerve biopsy in C1DP (chronic 
inflammatory demyelinating polyneuropathy) is d/to 
segmental demyelination and remyelination. 

• Mast cell cl/s: A/w irregular & patchy marrow infiltrates. 
Majority of mast cells are the iusiform type & contain 
variable no. of granules. Abondant no. of eosinophils & 
foci of reactive lymphocytosis are present, tryptase stains 
are strongly positive. 

• Oligoclonal bands are seen in —> Multiple sclerosis. 

• Glowing of firefly is d/to —> ATP (luminscence substrate) 



5.14 


SOME IMP. NEGATIVE POINTS 


• Gamma-Gandy bodies are NOT seen in PBS in 
Thalassemia 

• Spherocytosis in peripheral blood is NOT seen in —* 
Thalassemia 

• NOT an immune complex mediated disease —* Good 
pasture syndrome. 

• In PAN aneurysm are NOT seen at —* extremities and 
pulmonary. 
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CoU^cntl 0f " ri "’ ary eram " CS d ° N0T ->• 

.^irr CaUSC ° f mfcctive endocarditis -> ASD 
" ancnm NOT *«" - Leucopcnia (in sickie 
® " a "'" 1,a ''““nytosis & thrombocytosis occurs) 

a,Tja a " Cmia iS N0T a caus “ “f sideroblastic 
Splenomega'y is NOT seen in - Tay Sach's, SandholTs 

Fany changes are NOT seen in — ICC 
RF is NOT +ve in — Typhoid (Enteric fever) 

Absolute lymphocytosis is NOT seen in — Enteric fever. 
Antibodies NOT seen in coeliac sprue —* Anti-endothelial 
antibodies. 

In carcinoid syndrome flushing is NOT d/to — Bradykinin. 
Minimal change d/s is NOT seen in —► Hepatitis B 
Focal GN is NOT seen in -♦ HTN 
Nephrocalcinosis is NOT seen in —► Polycystic disease or 
Multicystic Kidney disease. 

ATN is NOT caused by— TB 
Bladder cancer is NOT caused by — TB 
In infective endocarditis thrombi arc NOT found in¬ 
atria 

Pale infarcts are NOT seen in—► Lung 
NOT seen in Rheumatic Aschoffs body 
■ NOT a components of Dane particle 
1 Mallory hyaline is NOT seen in —+ A 

* NOT seen in serum sickness —* Anaphylaxis. 

» Nephrocalcinosis is NOT seen in —» polycystic ki ney 

disease 

* Low complement levels are NOT seen in —* HU 

vinr eppn in — Infective 
► Sterile vegetations are NOT seen in 

endocarditis. _ . . ■ • 

* Do NOT help in thrombus formation —* Throm omo u 


. Epithelial cells. 
Delta antigen 
. Acute viral hepatitis 


NOT help in thrombus lormanon —■ * 

• All endothelial cells produce thrombomodulin except 
endothelial cells of cerebral circulation 

* NOTa/whepatitisC—►Scleroderma 

• Hypersensitivity vasculitis is NOT seen in Veins ^ 

• NOT an example of granulomatous vasculitis -*■ Buergers 


d/s. 

• NOT seen in xanthogranulomatous inflammation 
presence of tuberculous infection. 

• MHC-1 is NOT found in —> RE cells. 

NOT a function of CD4 cells —*■ Opsonization 
NOT a effect of bradykinin —* Bronchodilatation 
NOT a B-cell marker —> CD! 35 
NO role in opsonization —> CD4 


• NOT a mediator of inflammation My el +ve indic ates 

• NOT a channclopathy Tay-sach s di Sea JN,, ubs Ag and Anti 1 

• Organ of the cadaver which can NOT b c ^ Q A „ti H Bc ’ 

—» Bladder ° tl hh * ^_„ifhV carr *?. r CD8 ■ _ Stimuli 



Left 


.. bodics found in radicular 

Rushton bodies are hya me ^ ^ ^ ^ 

odontogenic cyst. 


—> Bladder 

NOT a bone marrow stem ce 1 My 0 b| a 
NOT a channelopathy -* Tay-Sach's d/ s 

- a predisposing factor for lym P b 0| 

ne 


O A ntl 

\ * nbro6enic ae "”' s,imula ‘ cs 
• ^c-beta ^ ind healing- . _„ 


NOT 

syndrome 




\ 


/-.-totu-' . nlOS t imF w ‘ 

* tO F ' bCta e sis in wound converting enzyme. 

^^^> hasro,ei " dw, ° pm 

• fjT ■ -... dilation of a group of blood vessels 


RECENT POINTS 


tacteasc permiability in sunbum/mild radiT^ 
t0 late & sustained type contraction of e "V 
.1 ip, tnf 


mediated by IL-l&TNF^ ^ 
ADAM-17 is also k/a TNF converting en^ 
quantity of air in pulmonary ci rcu | a ' 

. inn ml. °« 


Min 1 


lo. 


IVllll M - * 

clinical effects is 100 ml. ^ 

Pinch purpura around eye is seen in pri mary 
Microsatellite instability is seen -* H % 

polyposis colorectal cancer. \ 

Keratoacanthoma is histologically similar t 0 $ Cr 
Pseudopelgar Huet cells (neutrophils with 0nlv . 

are seen in MDS (Myelodysplast.c syndrome) U[i ‘. 
iS in EEG are also k/as Berger’s w av 


Sleep waves in EEG are also k/as Berger’s wa Ves 
Aur rods are red staining, rod like structures (’ 
azurophilic granules) definitive evidence of a 
differentiation. Most numerus in M 3 forms. H 
Chloromas are seen in leukemia. 

. - _1 rtoininn r 


Chloromas are 

PTAH stain is used for staining muscle & g|j a j ^ 
Stain is used for granulocytic sarcoma i s ^ 

(Myeloperoxidase). 

Lepidic and stellate cells are seen in -> Cardiac ^ 
Antibodies seen in most of the cases in Crohn‘S 
ASCA (Anti-saccharomyces cerevisiae). 

H.pylori is typically a/w -> Type B gastritis. 

Drug NOT effective against H.pylori -* Cotrimo^ 
Gastritis cystica profunda is situated in -» Deepen,, 
of gastric wall. 

PTEN mutations are seen in -» Cowden syndrome. 
Cardiotrophin -1 (CT-1) inhibits cardiac my, 
apoptosis via STAT3 & MAP pathway. 
Contraction of myofibroblast is brought by -> PDGfi 
Hepatitis transmitted by feco-oral route -> Hep A it 
Brown atrophy of heart is seen in —► A pt 
Alziemer's d/s. 

• Incubation period of Hepatitis A 


• 6 wks. 


^r, rl!dermal; y | ln d, omaor , ca,p. 

* ,i,e bi °° d f—. 

# A and b acter,C1 ' called wondering macrophages) 

30 nocyt« (sometimes settle down, enlarge 

(USSUe hiSti ° CyteS) ’ WhiCh 

also have ^^^ctor^PGF) is a member of the VEGF 

• ***?! SSlW growth factor) sub-family , molecule 

(vascular vas culogenesis. 

in an8i °f" alitis Mused by Bartonella henslae. 

Pe “° S D ll fibrosis is s/e of)Mtx. 

PWP Tbdy seen in-Multiple myeloma. 

Russell booy ta as th m a. 

bodies are seen in Murine typhus d/to R. 


Rushton Doun-b — - , 

odontogenic cyst. seen in Ma lakoplakia 

Michaellis Gutmann bo y ■■Wll.H.Bl 

urinary’ bladder. smear of Ca * 

Tadepole eells are seen P 

rhabdomyosarcoma. jomatosis. 

ANC A found in wegnersg >Pru ssian blue. 

Heart failure cells stain wr ight’s stain, 

inclusion bodies arc sta. vaW e is seen in Libman 

Vegetations on both sides 

Sac endocarditis. C/CH F. 

Nutmeg liver is seen ‘J 1 body scen in liver cirrhosis^ 

Chicken wire fibrosis / Ma [ lory ^ . . _ M itral,tricuspid 

. vegetation in Libman '‘“nets.also in valve 

valve.oocuronbo,hsutfac ofv. m ^ iia i ^ fibli „ 

pockets.composed of A vegcta tions do not 

platelet thrombi.no bacteria ^ 

produce significant valvular e y- (Hepatic 

. oval stem cell are seen in liver regenr 

. When is culture done in ^"^ys If onset 
antibiotics are started and preferab y y 
of symptoms and 3 samples are taken. 

. M/c tumor roilotviug renal transplant-skin cancers 
. Secondary groute . Contain compounds lhat are ’ 

in the formation of toxic oxygen compounds lysozyme, 
and lactofetrin (but do not contain coilegenase). 



k 
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Microbiology 




survives holder method. 
)N jelU bu cnores -> Clostridium t 


CoN"^“J resistant spores -> Clostridium botulinum. 


STERILIZATION BY GASES/ OTHER_ MgTHQDS 


lflSp isSatOT (/j hr . (solidification)* 3 days. 

* 8 °°d for media containing egg or serum ( Loeffler’s serum 


Seitz filters (Filtra " by chamberland/ membrane filters) 

• Size of pores of membrane <0.2^ size. 

• Used for sterlization of vaccines, ascitic fluid, sera, toxins, 
sugars, culture media and antibiotic sensitivity discs. 


E* 


MICROBIOIOGI 


) 


6.1 

• Sterilization : 

An article, surface or medium is made free of all living 


STERILIZATION 


microorganisms including spores. 

• Antiseptics : 

When applied to living tissues (skin or mucosa) they 
prevent infection by inhibiting growth of bacteria. 

• Disinfection: 

When applied to non-living tissues disinfectants kills all 
pathogenic organisms but not spores.Heat is a disinfectant 
but not an antiseptic. 

• Methods of 

i * 


Sterilization 

I 


® Heat 

° Ionising radiation 
° Sterilising liquids (Glutardehyde) 

0 Sterilising gas (Et02. Formaldehyde) 
° Filtration 


Disinfection 

I 

° Heat 

° UV radiation 
° Chemicals (Alcohol, 
° chlorhexidine, 
hypochlorite, 

° Iodine, phenol) 

° Gases, 

° Filtration 


STERILIZATION BY DRY HEA T 

• Acts by protein denaturation, o.\id at j Ve 


effects of elevated levels of electrolyt es ~ , 
Examples are flaming, incineration hot ^ 


•hr 


°Ve, 


Hot air oven 

• Originally developed by Pasteur. 

• Browne's tube type 3 is used. 

• Generally, they can be operated from SQ to 
a thermostat. 

• For sterilization, a temperature of 


30o = 


160 V 

maintained (holding time). * 1 ^ 

• Used for lab glasswares / glass syringes 
tubes.flasks, surgical instruments (Sharp^H^ 

• Dusting pow'der, oils / greases, liquid paraff ^ 

• It may destroy plastic/ rubber objects (tnatu^ 
air has no penetrating power, so not useful f 0r I, 

Burning (incineration) 

• Infected material like soiled dressings, bedd 
carcasses and PVC, polythenes are reduced 

Red heat in bunsen flame 


• Levels of disinfection: 

1. High -> 2% Glut, formaldehyde, 10% H^O,, Et0 2 . 

2. Intermediate —> I,, phenol, iodophores. 

3. Low —>■ Quartemary NH 4 Compounds. 

• Irrudiational sterilization : 

Ionizing radiations such as X-rays, gamma rays and 
cosmic rays sterlize without T in temperature and thus 
this method is kJ as cold sterilization. 
y\on-ionizing radiations such as JR -rays and LTV rays are 
used for labs, OT, and inoculation hoods. 

K -MJ>oints to focus "~1 

^ °ffresh water contains —> 1 million bacteria. 

1 gm of soil contains —» 40 million bacteria. 

Total no of bacteria on earth -> 5 x JO 30 . 


• Metallic inoculating wires, tips of forcep 
held in flame till they become red hot. 



STERILIZATION BY MOIST HEAT 

A) Temp <100°C 

Pasteurization 

• For sterlization of milk: - 

63° C * 30 min ( Holder's method) or 

72° C x 15-20 sec (Flash methodfWfSJ) -► rapid®; 

or 

125° C x few sec (UHT) -> followed by vet>: 
cooling. 


■ ne bath/Water bath 

^ 1 vaccines are slerlized at 60°C * 1 hour . 

• BaC ‘ er 'b'dyjla^ s c/b sterlized at 56 ° C x 1 hour in a water 

’ ^several successive days. 

b ,Tempat 10 ° oC 

BOl,m9 .^ e bacteria are killed at 90-100°C but it is not 
, Veg eia fof ster iiization of instruments of surgical 

re comiTi enucu 

procedures. ^ (rolling boil) will kill bacteria but 

a BoiunS Ior 

.\,iil not kill spores or viruses. _ . ... 


• Crosslinks with proteins. 

• Used for 

° Lenses of cystoscope/ endoscope/proctoscope 

(immersed for 30 min. before use), 
o Rubber/ plastic tubes, face masks, corrugated tubes 

(used for ICD, ETT) 

• Sporicidal. Specially effective against tubercle bacilli, 
fungi & viruses. 

• NOT deactivated by organic matter. 

Formaldehyde G as 

• Fumigation of OT / labs / rooms/ woolen blankets .wool 
and hides. 


Autoclaving (Steam underpressure) 

Attain temp of 122°C under 15 lb/sq inch pressure (high 

• penetrating power). Alternatively 

120 °C x at 14 - 5 lb/st l mch P ressure 

12 l o C * 15 min or 126°C * 10 min or 134°C * 3 min. 

. growTie's tube type 1&2 are used. 

• Most effective for killing spores. 

• Used for: . 

o Linen, bedsheets, dressings, gloves, glass syringes. 

o OT appliances, all suture materials except catgut 
0 Most of the culture media 

(require autoclaving at 121°C for 15 min) 

• dot suitable for : plastics (plastic syringes), sharp 
instrument (sharpness destroyed), catgut. 

• Spores of Bacillusstereothermophillous acts as sterlization 
control. 


Ethylene Oxide (EtO) 

• Cold cycle —> 37 ± 5°C & warm cycle-> 54±5 C C. 

• Used for 

° Heart lung machine. 

° Sutures, fabrics, disposable syringes/necdles 
° Heat sensitive articles 

• Explosive, so not suitable for fumigation of rooms. 

Ionising radiation (Cold sterlization ) 

• Gamma rays are mainly used for commercial sterlization of 
disposable goods (disposable syringes), swabs, cannulas, 
catheters, culture plates. 

• Catguts, bandages, artificial bone & tissue grafts. 

Other Methods 


Tyndallisation (Fractional/Intermittent sterilization) 


• Steam at atmospheric pressure. 

• Principle is 100° C for 20 min in 3 successive days. 

• Used for culture media containing egg, sugars/ gelatin 
e.g. LJ media, Loeffler s serum slope 

• Kills spores and bacteria. 


• Iodine : For Lippes loop, skin disinfection. A drop of 
tincture iodine may be added to a litre of drinking water 
for disinfection in an emergency. 

• 5% cresol : used for sharp instruments, sputum. 

• Bleaching powder ; cresol. formalin : c/b used fc 
disinfection of faeces,vomitus,& sputum. 
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Biological Controls of Sterlizatior, | 
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<S heat 


circuits face mn<L sens ‘tive items like ETT, breathing 
be<r , S ' reser *°" bogs. 


terill,adaptors, airways etc. are 
i^nhiedMeihylen^j ^ Qas sterili7nf ,- nn 

items is chemical sterilization by 


* Sec ° nd chmce^r;^ 


Glutaroldehyde 2 % (Cidex solution). 

Z 90scop/c blades, Magill forceps & stylets and spina!/ 
ep.durol sets for reuse can be autoclaved. 

+ F ' 9 bron cboscope is best sterilized by autoclave. 

or flexible/ fiber-optic scopes 2% glutaroldehyde is preferred. 
Dettol contains -> Chlorxylenol. 

+ Best hand wash —► Betadine. 

_ ^ halogen comp ounds are inactivated by organic matter. 

Sodium Hypochlorite 

• Available Cl, is 80,000 - 180,000 ppm. 

• 100-200ppm containing freshly prepared hypo solution is 
recommended for sterilizing infant's feeding bottles. 

• Disinfectant in IIIV+ ve pt. 

Alcohol 

• Ethyl alcohol & Isopropyl alcohol are most frequently 
used as skin anfi-septics. 

• Act by denaturating bacterial proteins (No action on 
spores). 

• Effective at a concentration of 60-90%. 

• Methyl alcohol is effective against fungal spores. 

CHLORINATION 

* Cl, kills pathogenic bacteria , trophozoites of amoeba & 
Giardia. 

• // /uj\ nr, effect on :— 

I- Spores 

2. Certain viruses (c.g. polio, HAV) except in high doses 
^ Cysts of amoeba and Giardia 
So water nitration (Sand filters) & boiling are more 
effective than chemical t/t with chlorine 
I hp.it it is A virus ; Disinfectant is 2% gluteraldehyde or 
23,o HOC! or NaOCI. Img/L of free residual Cl 2 (high 
dose) can cause destruction of HAV in 30 min at pH <8.5. 
Spores of clostridium tetani are resistant to boiling & 
chlorination but are destroyed by autoclaving 

\ 

1 


1 Disinfectant 

■HHHll 

1. Hot air 

Bacillus subtilis 

niger 

oven 



2. Autoclave 

Bacillus 

stearothermo- 

phillus 


3. EtO, Dry 
heat 

Bacillus subtilis 

giobiga 

4. Ionising 
radia" 

Bacillus pumilus 


5. Filtration 

Serratia mareiscens 



Cl. 




50 fc, 


POINTS TO FOCUS 

4- Bacillus stearothermophilus spores ^ 
resistant.lts spore are used as the blot, 
determining efficacy of moist heat sterihz 


>\ 

Vi>r <\ 





% 


' le Stil 






(plasma sterilization control), saturated steam ^ 

Steris sterilizers. 

4- Bacillus subtilis is the biological indicator f 0r 

sterilizers, ethylene oxide sterilizers. 

4- Bacillus subtilis is used in Guthrie's test. 

4- Snares of non-toxiaenic strains of Cl ^ 

efficiency of dry heat (flaming, incineration, hot 
4- Cl botulinum spores are the most heat iv»c.- Ttajlt °' r ° v *n) 
require 120‘Cx4 min or 100’C * 330 minutes foL 9 ^ *< 
4- Coxiella burnetii are relatively heat resistant 

the -4 holder method of pasteurization of m ilk Sl "'% 

4- Proteus strains are used as antigens for Weil-F e i ix 
vulgaris for OX 19 and OX2 while P. mirabilis /< ^ 



• Efficacy of Disinfection: 

o Riedel walker test phenol is taken as the sta 
by measuring phenol coefficient of the disinfec ^ 
° Chick Martin test is also used. 

Effectiveness of Disinfectants 


'lectan 


Disinfectant 


Bacteria Spores Virus s 



1. Formaldehyde 

+++ 

+++ 

+++ 

- ^ 

2. Glutraldehyde 

+++ 

+++ 

+++ 


3. Hypochlorite 

(Cl,) 

+ 

+/- 

+++ 

+++ 

1 

i 

14.Phenol 

++ 

- 

+ 

_ 


, resistance to sterlhation: 

Orilc °J j sm (mostrcsistant)>spores>mycobacterium 
p r ions° r F ^ sma i| viruses >fungi > vegetative bacteria 
? n ° n UP ' + ) > medium sized virsuses. 

(Cm "pSMNot For Veg Medium] 

. -/./ agents' 

Sr° rU ' ‘ lde hyde, gluteraldehyde, halogens (l, & Cl,). 

Et °' ‘° .roxvsenes, p-propiolactone etc. 
ozone. P er °yj /;/v . 

s r orOS !“" e s 0 \, organomercury compound, chlorhexidine 
pheno . c L - rernoved on | y by autoclaving > phenol > 

S^hyp- hlorite - 



Variable regions are responsible for antigen binding and 
constant region are responsible for biologic function. 

Fab fragment consists of both H and L chain while Fc 
fragment has only H chain. J chains is for polymeric Abs. 
Isotype sw itching is a gene rearrangement process whereby 
the p and 8 C H gene segments are spliced out and replaced 
with either 7 c or a C M gene segments. 

1 l iyper mutation is a process whereby a high rate of mutations 
occur in the variable segments of both the heavy chain 
(V,,) and the light chan (V or Vj). Somatic UypermunitUm 
is a molecular phenomena responsible in immunoglobulin 
genes for affinity mutation of Ab response. 


oiIOlTOFpcys. 


J n POINTS TO FOCUS 


1 


" . ox jcj e ) can kill all viruses, bacteria, fungi, and 

+ EtO {EW e " c 

SP ,°Tnl does not have sporicidal activity. 

* AC ° in is -» 3S% solution of formaldehyde. 

+ F ° rW , a L e cl in CaOCI 2 (Bleaching powder) -» 33% 

* , a in No-hypochlorite (kills prions) -,25% 

* AV °‘ d j er wash is done by 0.1 % KmnO d (Candy’s lotion), 

* Lilian of acetic acid and silver nitrate. 

“ d wash ._ chloroxylenol, chlorohibitane. salvon, spirit, 

+ lophors, isopropyl alcohol. 

cleaning infected wound - lodophors, acriflavm, salvon, 
u O are used [ Mn : SAHI] 

y pemoval of slough from wound -EUSOL (zinc oxide + bleaching 
powder), H } O r __ 


4- If a child is suffering from recurrent infections caused by 
bacteria having polysaccharide capsule, assay of lgG2 will be 
helpful in evulotion. 

4- IgG is most potent (+++) in opsonizing. 

4- IgM is most potent (+++) in fixing complement. 

4- IgA > lgM> IgG are present in milk. 

4- Commonest immunoglobulin deficiency is IgA. 

4- IgG gives strong precipitation reaction and complement 
fixation test while IgM gives strong agglutination reaction. 

4- Biological false positive reactions (BFP) are seen in 
-Leprosy(LL type), malaria, infectious mononucleosis, 
relapsing fever.hepatitis, collagen d/s, tropical eosinophilic. 

4- Anamnestic reaction is augmented antibody production on 
subsequent exposure. It is seen in persons who have had past 
typhoid/ enteric fever or who have had immunization against 
typhoid. 


IMMUNOLOGY 


ANTIGENS 


antibodies 

» All antibodies are immunoglobulins (Ig) . 

• All immunoglobulins are glycoproteins consisting of 2 
light chain and 2 heavy chain. Chromosome for light chain 
is at chr. 2 ( k locus) 22 (X. locus) & locus for heavy chain 
is at chr 14. 

• Immunoglobulin subtypes (i.e., G, M, A, D, E) are 
determined by the type of heavy chain present. 

• Heavy chains are structually and antigenically distinct for 
each class while L chains are similar (either k or k). 

• Ag combining site is at amino terminus composed of both 
H & L chains. 

• Light chain consists of 1 variable and 1 constant region 
while H chain has 1 variable and >3 constant regions. 


Haptens 

Molecule that are able to react with preformed antibodies but 
are unable to stimulate their production directly. They require 
carrier for production of antibody. 

Epitope 

Antigenic determinent molecule which is smallest unit 
of antigenicity. E.g. T- cell linear/sequential type, B-ccll 
confirmational epitope. 

Paratope 

Combining area of antibody corresponding to epilope specific 
antigenic determinents on epitopes are Was paratopes. 
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• Complement 
fixation 


Agglutination 


• Opsonization 


Properties 


• Other points 


Importance 


via classical pathway 


via alternate 
pathway (only lg) 


+++ (strongest activator of 
classical pathway) 


Does NOT fix 
complement 


viral agglutination, 
Toxin neutrali zation 

Opsonizing Ab 
(directly acting Ab) 


Precipitating Ab 


Produced in 2° 
immune response 


Heterocytotropic 
Ab detected by PC 
anaphylaxis 


Acts as blocking Ab 
during desensitization 
in T/t of atopy 


T excretion in multiple 
myeloma (light chains) 


Local/secretory/ 
mucosal Ab, found 
in payer’s patches 


Prevents 
attachment of 
bacteria/viruses to 
mucous membranes 


Def.of IgA is 
often a/w with 
overproduction of 
IgE Ab (sot risk of 
anaphylaxis) 


lin - kwashiorkor, 
GIT/ resp. disease 


Agglutinating/lytic Ab 

Indirectly acts by 
producing C s b (opsonin) ie 
phagocytosis_ 


Antigen receptors on B-cell 
+nt 


Indicates acute /recent 
infection. Produced in 
primary Immune response 
to an antigen. 


Presence is an indicator of 
rone, infection tee, syphilis) 


Susceptible to 
mercaptoethanol 


t excretion in 

Waldenstrorm 

macroglobulinemia 


«nu>nn antigen 

fo? 5 * or heterophile glycolipid protein 

vle terog ene ||. C ft . erent biological species & classes. E g. 
found ' n |. ats tur tles, sheeps.Guinea pig kidney cells & 
d^ h ° rSeS ’ ism pneumococci etc. Cold agglutinin test in 

en ter' c oX & 

ff vcop'» sm3 ' 

. en . antibody reaction curve 

Ant ' 9 e phenomena is d/to -> Antibody excess. 

• Proz° n ° j s <i/ t0 Antigen- antibody complex 

, Equiva lence 

p^t'zonephenomena is d/to -» Antigen excess. 

Mflijin -antibody 
. in syphilis Is ->l g0 - 


° Staphylococcal enterotoxins (F) in Kawasaki d/s 
0 Pyrogenic exotoxins C 

0 Toxic shock syndrome toxin (TSST-1) produced by. 
Staph, aureus, 

° Group A streptococcal pyro/erythrogenic exotoxin A. 

Super Antigen 

© 




# m atopy is -*JS E - . 

# In false +ve VDRL is 


► IgM 


g fl-pSiNTST OFOCUS. - 

^^alentinteractions are NOT seen in -> antigen -antibody 

complex formation. 

Compliment activation by classical pathway is performed 

* mainly by IgM- f/ b '3 G hy means of their F o fragments. 

+ compliment activation is by alternative pathway is done by 

IgG and lg A. 

* Compliment activation is NOT done by -> lgC4,1gG5, IgD. 
MoSt potent antibody in opsonization (antibody mediated 

lysis) lg M > '9 G 1 


=1 


Media les 
Immediate 
■iHsf 


-oteut 

CTYPE-i 


Ab^ U '^ 


Antigens in Vaccinology 

There are two types of antigens involved in production of 
antibodies / vaccines 

• T cell dependent (TD) antigens (such as proteins and 
erythrocytes, protein hapten complex) have complex 
structure. They induce all class oflg and thus induce good 
immune responses. 

• T cell independent (Tl) antigens (such as polysacharrides, 
flagellar protein flagellin) are structurally simple. Most 
IgG antibodies to polysaccharide antigens are lgG 2 type. 
There is B-cell response and immunity is short lasting. 

° They do not stimulate T-cells 
° There is no immunological memory. 

° Immune response is dose dependent. 


Homocyto- 

tropism, 

reaction 

demonstrates if 1 



t in parasitic 
infections 


Superantigen 

• a class of antigens (protein molecules) which does not 
require antigenic processing & not specific for a T cell 
receptors. 

• They are called superantigens as they generate massive 
immune response by activating upto 20% of T cells 
& massive release of cytokines like TNFa , IL-1 
(Conventional antigens activate only 0.001% T cells). 

• There is no processing of the toxin by APCs. 

• They bind to invariant region (a-chain of MHC 11) with 
P-chain of T-cell receptor. 

• Examples of superantigen are: 


Monoclonal Antibodies (Mab) 

• Steps to produce mab: fusion, selection, and screening. 

• In hybridoma technique sensitized lymphocytes of mice 
spleen (HPRT+ cells) and myeloma cells (HPRT~) are 
fused and grown over HAT medium. 

• B-cell hybridomas produces the same antibody as the 
parental B cell. 

• Trastuzumab (Herceptin) is a humanized monoclonal 
antibody to HER2/neu developed to specifically target 
tumor cells and, it is hoped, spare normal cells. In clinical 
trials, the combination of Trastuzumab with chemotherapy 
improved response in patients with carcinomas 
overexpressing HER2/neu. 
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Old name 
96 in blood. 


B - cell 


Null Cells 

• Also k/as large granular lymphocytes 


Small lymphocyte 
70% 


Large lymphocyte 
20 % 


Do not have any surface markers . 


In Bone marrow. 
In LN 
In Spleen. 

•n Thymus. 


rare or -nt 
85% 

15% 

90% 


Numerous 

15% 

35% 

10 % 


Rosettes 


E - rosettes or 
(sheep 

RBC (SRBC) rosette) 


EAC-rosette 


Location 
In Lymph Node 


In spleen 


Perifollicular 

(Paracortical) 

Peri-arteriolar 


In Payer’s 
patches 


Peri-follicular 


Germ centre, 
medullary cords. 
Germinal centre, 
mantle layer 
Central follicles. 


Surface marker Ag - receptors. 


Surface Ig, 

Fc receptor, 

complement 

receptor. 


Marker 


CD- 3 (Pan - T cell 
marker 
present on a II 
T-cel Is) 

Surface smooth 


CD-19 (Pan-B 
cells marker) 

(+nt on all B cells) 
Surface Rough 
with projections 


Multiplication 


T-cells undergo blast 
transformation 
(evidenced by t 
DNA 

synthesis) on 
treating with 
mitogens ex¬ 
phytohemagglutinin 
or concavalin A 


B-cell undergo 
transformation 
with 

bacterial 

endotoxins. 


T 1 POINTS TO FOCUS 


3 


Intestinal epithelium is rich in T-cells 
4- Most potent activator of T cells —► Mature dendritic cells 


CD 4 Cells 


' Formation of memory helper T cells 
Activation of cytotoxic T cells (CD4THI) 

Activation ofB cells to produce antibodies (CD4 TH2) 


Examples (subsets) are - 
Natural killer cells (NK cells) 


<*11, 


Antigen dependent cytotoxic cells (ADqo 
L ymphokine activated killer cells (LAK. c 

7. NK Cells (Natural Killer Cells) 


Also k/as killer cells. They represent a 




granular lymphocytes (LGL) populat 
Activation of NK cells is regulated by 


of NK cells is done by IL-2 and IL-ls 


NK cells & complements are p ar t 


Pr o|, 


response. 


of 




,n hat e 


• 1st line of defense against virus laden & 
osmotic lysis or triggering apoptosis. Ca,lc er 

• Azurophilic granules (large granular |y mp}i 
^ Lyse the cell without prior sensitization ,° C)les k 

- • n (cytr- < 


% 


not MHC restricted). 


% 


• No prior sensitization required for NK C e|| s 
No immunological memory' (Non immune ' 0act 


s 


No antibody induced action. 

Receptors (TCR) -nt but antigens present Ph 
LAK cells are NK cells activated (treated) - • •** 
for t/t of RCC. 


,w 'thlL 


4 Cl. 




COMPLEMENTS 


• Complements are acute phase proteins. 

• Liver synthesize central components. Spleen 
and intestinal mucosa can also synthesize 

• Classical pathway is activated by —► jg^ ^ 

IgG (requires 2 molecules), and immune con, ** 
in SLE) Pk,t5 < 

• In alternate C3 works on C3 convertase. 

• C3 convertase splits C3 into —> C 3 (Anaphvl 
C3b (cell bound). 

Alternate pathway is activated by 


'ylotoj; 


Bacterial enk 

(mostpotent) and zymogen, IgA & ] g G 4 , cobra vene; 
C3 is first common point bAv classical and jJ c 
pathway. C3 is involved in both classical and at 
pathway. 



^ thV »»y- 

r-lr-CIs 

C i<t- c1 


CA 


Mannose-binding lectin 
activation pathway 

Microbes with terminal 
mannose groups 
MBL-MASP1-MASP2 

C4 


, C2 


Alternate activation 
pathway 


Bacteria.fungi, virus, 
or tumor cells 
C3 (H a O) 


immune c °mP' ex C3S 



SSS» 


"modification 

of 


Terminal 

pathway 



Anaphylatoxin 

Opsonin 

Lymphocyte activation 
Opsonin 

Anaphylatoxin 


Lysis 


Fig.: Complement synthesis pathway 




Basic functions of complements are 

Functions. ^ . . . 

sonization, chemotaxis, lysis of foreign cells, and 
clumping of antigen bearing cells. Role in innate immune 


Deficiency or 4- level of 


C2 


C3 


C3, C4 
Cl, C2, C4 
C6- C9 


M/c hereditary complement 
deficiency 

Alternate pathway activation, 
severe recurrent pyogenic infect" 

Classsical pathway activation 
SLE, Collagen vascular d/s 
wictpria I Bacteremia! 



MOOBIOLOC 


CHEMOKINES 

• Chemokines receptors : CXCR4 are found mostly on 
T cells.,while CCR5 on macrophages. Anti HIV drug 
Maraviroc is an CCR5 antagonist. 


Category 

Type 

Examples 1 

c-x-c 

a chemokines 

1L-8 \ 

c-c 

p chemokines 

MCP-1, \ 

1 MIP-a, RANTES. Eotaxin | 

c 

y chemokines 

Lympholactin 1 

CX3C 

Fraclalkine 

1 


response. 


Most important opsonizing 

mmolernent (Major serum opsonin) 

C3b, Ig G 

^Mostknportant chemotactin 

C5a 

Anaphylotoxin 

C5a (most potent) 

MAC (Membrane attack complex) 

C5b - C9 

tVascutar permeability 

ltc 4 , ltd 4 , lte 4 

SRS-A (Slow reacting substances 
of anaphylaxis) 

ltc 4 , ltd 4 , lte 4 

Leukotriene which is chemotactic 
(Promotes leucocyte adhesion) 

lt-b 4 

Vasodilatation 

PGD 2 , PGEj PGI 2 PGF Jq 


Complement deficiencies & their importance 


Deficiency or i level of 

A/w 

DAF 

PNH 

(Decay accelerating factor) 


Cl esterase inhibitor 

Hereditary angioneurotic edema 


INTERLEUKINS 


IL Source 


1L-1 Macrophage 

!L-2 T h 1 

IL-3 T-cells 

!L-4 T h 2 
!L-5 T h 2 

'L-6 T h 1, 

macrophage 

IL-7 Spleen,BM, B &T cells growth factor 

stromal cells 

Induces chemotactic response 

Pro & Anti-inflammatory cytokines 

• Proinflammntory cytokines that are present with 
dominance of CMl -> IL, ,IL h IFNy ,TNFa. 




Pyrogenic, APR 

prolifera" & differentia" of T,B cells 

Activates B and T h cells , cytotoxicity of 
T&NK cells 

Stimulates hematopoiesis precursors/ 
pluripotent stem cell 

Proliferation of B-cell & T c cells, TlgE 

B-cell differentiation, TlgA &. IgM 
production, Eo differentiation 

B-cell differentiation, TlgA production 
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Activation ofT „1 CD44-T cells 

C^) 

I 

IL *2. IFN-y. IL-3 _ 
TNF-a,TNF-p. GM-CSF 


uenantic cell 


Inhibition 


Activation of T„2 CD4+T cells 


of T m 2 type response 



Inhibition • 
ofT H 1 
response 


.IL-2. IL—4, IL-5,IL-6 
IL-10, IL-13 




Induce CD8+ 
cytotoxic 
T cells 


B cell IgG 
Ab 


<3 © O Q. 

M SS e EOSin ° Phil SS G.AaS 



Kills microbe Opsonize 
infected cells microbes for 
phago 


Kills opsonized 
microbes 


Eosinophil 


I I 

Kill parasites Regulates 
vascular 
permeability; 
allergic response: 
Defense against 
bacteria, viruses 
and parasites 


B cell IgM 
G, A and E 
antibody 


Direct Ab killing 
of microbes & 
opsonize for microbial 
phago 



Fig.: T-Cell mediated CMI 


A pc 


1 rlo 


© 


Y CD-3 

__ . ^CD-40L 

C CD-2 8) | 

45 RO) 

lrnp . mechanism 4— 9 LJ T _ Cells 

lr " P 0 , periphery __Ik* 

immunological ,L 12 -* ^ 

tolerance 


Signal transoucuun .. 

■ B-cell activate isotype switching 


IL- 2 A IFN 


tolerance 

T r - "" 

IL-2 & IFN-y ' 

• Activaf of Ji^cejls (CD 8*) 
o Macrophages (cytotoxicity) 
.Sifensfagamst intracellular 

organisms 

. involved in Type IV 
hypersensitivity (De'ayed) 


1 Defense against 

T h . helminths 

1 t. 

— t L ^& IL-5 —► IgE production 

Activate" of B Cell -» B u ce " 

• Ab production (IgE T) 

• Involved in Type 1 
HS rxn 


Fig, Activation of Thl & Th2 calls & their tola in immunity 



CD-19 
. 1. 

Involved in signal 

transduction 

Pan B-ceW marker 


i 

’ '- 

Effector B-cell | 

Memory B-celt 


Plasma cell 


Ab product” (low affinity, IgM class) 


IFN-yML -4 


Competence signal 


Isotype switching 
Class - IgA. IgE IgG 


Affinity maturation 


CVl) 


Fig.: Competence signaling & B-cell proliferation mechanism 
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m n 


I’Kimary immunodeficiency syndromes 


i 


I 


I ’iMHilcrs III specific do I ci'I 


I 

▼ 




dror ho*n,in,>~ & ' mmun< ' blo, ,cs ‘ for 

"JSt**" «* "T cria (s “ ph - 

js!A pl Kiliry lo K . r ; c —♦ death. 


I )i<tciisc of complement 


Disease of phagocytosis 




ifj 


I 


( -k 


Humor,il/ll-i dl defa t 
X-linked ii|’.amiii;ig|iilnilniciiij;i 
Common vnrialdc I 
I nmscobaliitnin del'. 

I will) hyper IgM 
( I immunodeficiency) 


( 

l)i C 


I 


dlulur/T-icll <hf. 

)i Cieorge’s synd. 

(Thymic hypoplasia) 

Chronic mucocutaneous candidiasis 

PNP def. 


Combined T and li cell, 


Nezelof synd. e,e *t> 

Ataxia-telangiectasia 
Wjs kott-A l drich_syn d , 

Severe combined I - 
Swiss-type agammag| 0 b u ij 
ADA def. 


NA ^ifie inahili^ ~ ^ , 0 sepsis 

^S^ :: ' =iiia ' eranuioma5of,, ’ e 

int^> ncC 




Anti-inllninmalory cytokines that are present 
dominance of Immoral immunity -► IL, ,IL 6 ,IL 
ICF-fl, II-Nu. 


in 


with 

,IL n . 


„ POINTS TO F OCUS _ 

1-1, IL-6 & estrogens arc involved in osteoporosis. 

1-12 is produced by macrophage & dendritic cells. It Is critical 
'or induction of T H 1 response. 

nterferron y converts macrophage into epithelioid cells. 

Host potent stimulator of Naive T-cells is mature den 

:ells __ 


ERFERONS 


Interferon 

Source 

Role 

IFN u 

Leukocytes 

r 

IFN (i 

Fibroblasts, 

Anti-viral activity 

IFIM y , 

T cells | 

Anti-viral activity, macrophage 

activation, MHC class-1 & II expte- 
ssion on cells. Activates NK cells. 

1 

| 


!TANT PRIMARY IMMUNODEFICIENCY 


4 gamm agio bu/in emia 

I d/s c/by defective opsonization d/to deficiency 
ne kinase required for B- cell maturation & 
8 antibodies/immunoglobulins. 


Recurrent infections with encapsulated 0r ^ 

common. 

CM! normal. 


"Hi. 


Common Variable Deficiency 

. Abnormal B-ccll function, but serum ] eve , . 
Humoral immunity (NOT cellular) affected. \ 

. Deficiency ofT-cell may be seen. 

associated with giardiasis. Also a/* 

_ _i U I in r_ . * 


- ’TSon.^'<’‘ )efK,iVCPha8 ° <:y ’ OSiS ' 

/ arc common. 

RcC urrcnt in 

chi syndrome (CHS) 

:CaSr.- 5 ""*’ 

primaO- granule sjs abnormal killing 

L><microtubule polymerizatton & so 
icfccl defective chemotaxis 


There is impaired defective chemotaxis 

jeu cocyt e 

* , a in platelet aggtega.ion -v Bleeding tendenctes 
pefect m P rnnduCt j 0 n in brain 


M/c 


IVI/t aojvzw- - - | v 

malignancies, recurrent bacterial infections, },J/- 
antibody deficiency. ‘ 


1. ^ fectin ;; conduction in brain . 

2. albinism as melanin syn.hcs.s requtte 

3 dysCtion. neuttopenia. photophobia & 

u «oc>te functions improve with vi. C 200mg daily. 


h ocul 


locut^ 


Leucocyl e adhesion deficiency (LAD) 


Putty 




LA , wse ,t by defect in CD 18 molecule -» Integrin defect 
Lutrcnl bacterial infection d/to defective adhes.on 
H/o delayed separation of umbilical cord. 


Ataxia Telangiectasia 

• AR disorder c/by triad ofcerebellar ataxia 
telangiectasia, and immunodeficiency. 

• I IgE & absent IgA. 

• A/w thymic hypoplasia, recurrent sino . 
infections, premature aging, endocrine ^ 

(e.g.IDDM) high incidence of lymphomas, HD, | ei ^ 

(T-cells type). 

• Deficits in cerebellar functions -» nystagmus maybest. 

Chronic granulomatous d/s of childhood fCGD] 

• Inheritance is XR (in boys) >AR (girls). 

• D/to deficiency of NADPH oxidase leading to fa, |f"] pp|N TS TO FOCUS ~ — — 

peroxidase activity -> inability to bleach (defecti\ekil* ^ Delayed separation of umbilical cord is also seen in 

even though the MPO are present in phagoljsosoms alloimmune neutropenia. Sialyl Lewis X antigen deficiency , 

Screening test —> NBT test (Nitroblue-tetrazci f ac tor XIII deficiency,urachal anomalies, and histiocytosis-X. 


LAD 2 


tv,short Aldrich syndrome 1 11 

• XLR d/s with wasp gene muU diarr hoea in male - 

. Eczema, bleeding ten » thromb ocy topenia 

newborn may be seen) thymus normal. 

IgA & IgE but normal IgG. 


• i 


SCID . t o ve cells deficiency - 

• D/to lack of combined ^ ^ of fetal thy mus & 

• X-linked form (SCIDX ) 

lymphopenia,T- B-NK- 

. AR variants a'w ADA deficiency 


LAU X. 

• Caused by abscence of Sialyl- Lewis X-> Selectin defect 

• C/f recurrent bacterial infection, platelet dysfunction, short 
stature, Bombay blood group & mental retardation. 


chloride) 



JAK-3 SC1D (XL SCID-ve) 
IL-7 deficiency 


Fatal 

ADA deficiency SC1D 


POINTSTO FOCUS 


NB Ttest is used to detect -- defect in phagocytosis 
X Enzyme responsible for respiratory burst of phagocytic ce 
- NADPH Oxidase 


Dl-George Syndrome 

• 3rd and 4th phary ngeal pouch syndrome. 

• Results from failure of developmental of 3rd and 4th 

pharyngeal pouches. 

• C/by hypoplasia /absence of thymus causing pure T-cell 
defect (most severe form of T-cell deficiency) and severe 
defect in CMI -> Candidial infection. 

• On CT scan there is no thymus and parathyroid glands are 
absent (resulting in neonatal tetany, hypocalcemia) aortic 
arch anomalies, deformed aortic knuckle, generalized 
osteoporosis. CATCH 22 spectrum results in d'to deletion 
of chromosome 22q. 

• Facial abnormilities. 


] 


racial aonormnuies. 

• Condition is reversed by implantation of thymic tissue. 

Nezelof's Syndrome 

• Results from failure of development of only 3rd pharynge 
pouch. 
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Niijxiior p.intiliyruiii glands are present but inferior 
M.n.'hyroui gland, arid ll.ymu, are absent. So parathyroid 
'"'"•lions arc normal. 

thymus 

IIi\ lull In/mi'lauil. apluua nr ayetn-sis 

Is seen in MGtwgi- xyndioim- and Nivclor* syndrome. 
I’alienls have lymplmpenia, i immunity and they die from 
infections. Also seen in S< II) ( with reticular dysgenesis), 
and ataxia telangiectasia. 

Acquired causes of thymic atrophy in young age are 
malnutrition, ionizing radiation, prolonged steroid/ 
cytotoxic l/i. 

• /In mil ln/>rr/i/ii\in 

H-cell follicles (germinal centres) arc increased in number 
within the thymus. These patient develop Myasthenia 
gravis (M( J) in (>0 (>5% cases. It can also be seen in Ql&YS^i 
d/s, Sl.lv, KA, scleroderma, cirrhosis. 

• II, i nnumt 

" M/c primary tumour of anterior mediastinum 
" A/w MG. other autoimmune conditions and 
paraneoplastic syndrome such as acquired 
hypogammaglobulinemia, pure red cell aplasia, Grave s 
disease, PA, dcrmatomyosilis, dishing syndrome. 


POINTS TO FOCUS 


•> Removal of thymoma (thymectomy), Improves neuromuscular 
disorder (MG) 

•> Thymic hyperplasia In a young female Is a good prognostic 
predictor. _____ 

Prognosis after thymectomy Is better If— 

• Patient is young (< 40 year) 

• Females benefit more 

• Duration oN/s is shorter/ early stage of thymoma. 

• Absence of thymoma 

• A/w MG or thymic hyperplasia 

SEROLOGICAL TEST 

• ASO tilrc is a neutralization lest. 

• Shick test is for sensitivity & susceptibility to diphtheria . 
It is not a specific test. 

• Shick test negative means immunity against diphtheria is 
fnt. 


Principle 


Agglutination Tube 



Compliment 

fixation 

Immuno 

florence 

Precipitation 


Slide 

Latex 

slide 

Passive slide 
hemagglutina" 

CFT 

Direct 

Indirect 

Tube 

flocculation 

Slide 

flocculation 

Ring 

precipitation 

test 


wid a , t * lt 

Pau| - , 
Weil-fHi 'S, 
(H ^o Phil ^ > 


Cold 

Blood 

ASLO 


aeel(J tin iri 

'""■V 

t'tre e 

Cr VPtoco c ^X,' 

Waa, er 

syphilis ar ' nr ^i > 
RabiesA gd e(eo . 


Rose i 

Streptc 

Wasser 


u frell membrane) is made U P of 
. are 80s ribosomes 

, plasm 111 


. + 40s sobon^ (bacKria) are ,os ribosomes 


Kahn': 

VDRL 



6.4 



teriology 


As coli's therm* 


PROTISTA 


6.3 _- 

• Kingdom "Protista” include protozoan, al gaCj 

Prokaryotes vs Eukaryotes 





1. Nuclear 

Membrane 

Well defined 

a ^ieni 


All nuclear 
structures 

4 

[DNA 4 Histone) 

(OnlyDfu 

3. Cellwall 

Muramic 

acid, 

DAPA 


(Except 

jnycofe. 


Sterols 

+ 



Flagella 

+ 

+ 


Ribosome 

80s (60s +40s) 

70s(Sfei 

4. Mitosis 


+ 

* 

5. Meiosis 


+ 

Binary 

fission* 

5. 

Examples 


Fungi, algae 
protozoa, 
slime moulds 

Bacteria, 

archea 

Bluegrtr 

algae 


fieoe T-«''° ram tv ;r^ a sr n ‘^s«i 

• S3*-*- ^'Sr^orL by cgunic 

vio'et)- Gra r; e counter stains (Safranine/Carbolfuchsm). 

so) vents and used are , ndian in k or N.gros.n 
k^"‘ r - iW ,nnred background against unstamed 

• that P roV,d . e d ° for bacterial capsules, sp.rocheates, 
bacteria- 

cryP l0C0 ?c U *L; O rt is swelling of bacterial capsule d/to 

• 0 udlunf L S Activity H is used to demonstrate antigenic 
increased ref ^ ^ Ncufold ' s reaction. It was 

nature o c G f pneumococci. 

USCd TrTrcacnon is d/lo a-toxin seen in Cl perfringes 

• A laegler* The alteration & complete 

• Pfeijf er P lCm e v. cholerae when introduced into the 

dlSinte| ca?cavity of an immunized Guinea pig. 
pCr are the infolding or invaginations of the 

bacterial cell membrane into the cytoplasm. These structure 
1 hough' to be analogous to the eukaryotic mitochondria 
they are principle sites of respiratory enzymes. They 
hi olay a role in several cellular processes, such as 
wall formation during cell division, chromosome 
replication, or as a site for oxidative phosphorylation. 
More prominent in Gm+ve bacteria. 

( puckering is destruction of bacillus anthracis spores by 

formaldehyde 


Capsule & Slime Layer dc r,ncd vised 

• STli: slime 

bacillus anihracis. found in S.replococcus 

• Both capsule & slime j 

salivarius. 


Cell Wall 

:z^^~r r zEh°, cr- 

*. Src^sUl up of pcpridoElycan ( NAG 
NAMA forming mucopeptide sc.flbM.ngl. 

. ; ra „.rc k «»lrr»»«" 




Structure 


1. Thickness 

2. Amino acids 

3. Aromatic 
& sulphur 
containing a/a 

4. Lipids 

5. Teichoic acid 

6. Effect of 
lysozyme on 
cellwall 


Thicker 

Few 


- or scanty 


Protoplasts 
(no cell wall) 


Spheroplasts is 
formed (some 
cellwall retained) 


f|>~QlNTS TO FOCUS 

» • j_a —,m 1l\r Jmnnrtnnt’ hn 


} 


-> Most medically important bacteria measure 0.2 -1.5 m/cron 
in diameter & 3-5 micron (mm) in length. 

•)■ Resolving power of unaiaded eye is 200 m m f light microscope 
is 300 mm & electron microscope 0.1 micron. 


Lipopolysaccharide (LPS) or Boivin antigen of the cell 
wall of Gm - ve bacteria has 3 regions:- 

a. 1 : Polysaccharide portion with O antigen specificity. 

b. 11: Core polysaccharide. 

c. Ill: Glycolipid part: Endotoxic activity. 

• Endotoxic effects of Gm-ve bacteria are pyrogenicity, tissue 
destruction, complement inhibition, B cell mitogenicity, & 
antitumour activity. 

Staining 

• Imp. stainings for 

o Flagella, spirochetes —> Dark field microscopy. 

° Fimbrae —> Hemaggltinarion 
° Spores —> ZN staining 
° Capsule -> Quellung, India ink. 
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1 liioroscent i| >vs :ir ... ... 

'solliiocyanatc, cissami,,/ ‘ ,imi " C ’ nuraminc - ,,Uf 
typos: 


Cxamplt (Used for) 


>roscenc 



H Flaftllat 

Found In 

Single Polar 
(Mnnolrichous) 

1 Vibrio, pseudomonas, leglonclla, 

1 splroeheatcs 

Pnrltrlchale 

| £ coll, Salmonella typhlmurlum. Proteus, 

I Listeria, Bacillus subtills, Cl. tetanl (some 

1 strains) _ 

Ampliilrlchous 

Listeria, Alcallp.cnos fecalls 

lophotrlchout 
(rohr tuft) 

II. pylori (7 sheathed), 

Vibrio parahemolyticus (single sheathed) 
Campylobacter, Spirilla 


• Kvdm's : Sarcoidosis 

• Fairley's : Schistosomiasis 

• Casoni's : Hydatid disease 

• Slack's : Diphtheria 

Important Bacterial Tests 

Dick test, Schultr Charlton test 


Me Fardycan’s reaction, 
Ascoli's thermoprecipitin test 


I roccdurc ol'Crarn Maininj.;. 

Julian violet - I.nlinc -> ethanol -> corbel Anohin. 

I roccdurc of AIM Mamins:- 

Ciirhul n.scl.m -> 20*::, II,SO, -> Methylene blue. 

Acid /asiness depends on integrity of cell wall & content 
ol mycolie acid 

FLigellae 

• I lapdl.i tire organ ol‘ locomotion. 

• All motile bacteria except spirochetes posses flagella. 

• Antibodies against HagelJar antigen (lip., antibodies to II 
antigen in salmonella (yphi)arc not protective hut useful in 
serological diagnosis. 


« Dij 10 reaction, Widal test 


• Rose Bengal lest, milk ring test 


• Schlk lest, tick's rcI precipitation 
test _ 


Fiken’s precipitin test 


• f red's test 


• String test 


Diene's phenomena 


y .POINTSTQFQCUS 

.y Dime's phenomena Is seen In -> Proteus, 
y- Diene slain Is used for-* Mycoplasm a 

Intracellular Organisms 


^Cell 

j Organism ^ 

Neutrophils/ PMN 

Leishmania donovanl" 

Mycobacteria, Gonoc' OCCus 

Monocytes 

Listeria monocytoge ncs 

RBCs 

Babesia, plasmodla 

Leucocytes, non-specific 

Trypanosoma 

Macrophages/RES 

Histoplasma 


T'tnrhrtiH' or /’ill 
They tuc antigenic 
organ of adhesion 


arc line, hair like surface projections, 
in nature. I:M structures which work as 
Unrelated lo molility 


Ollier inlracellular organisms are Salmonella, 


lOtal 


}< 


Important Skin Tests arc 

• l epromin: Leprosy 

* Tuberculin: 111 

I rei: chlamydia (LCV) 


mierosporodia. 

• Obligate Inira cellular organisms are . vgj 
Viruses, Chlamydia, Rickettsiae, M.leprae, Tre^ 
pallidum 

• Facultative Inlracellular -> Listeria, 
Mycobacterium. Brucella, Neisseria, Frauseiclla,^ 
Salmonella. 



pac 


teri 


-i nyyq gn Req u '^ ement 




obi'e ate 


ae 


■robes 


M' cr 


, oa erophil |C 


erobes 


Organism 


Mycobacterium, Meningococci, 
Pseudomonas, Bordetella, brucella, 
B. cereus, Vibrio, Nocardia 
[ No pest robust b,reathe] 

Campylobacter, Helicobacter, 
Borrellia, T. pallidum. [ Mn: Special 
street camp & temporary helicopter 
boarding] 

Actinomyces, Bacteroids, 
Clostridium 

Brucella abortus, pneumococci, 
gonococci 



—^ i, an obligate aerobe but can grow anaerobically 

rrps eudorr,0n fble 

lfnltrat ?holeroX s tangly aerobic, growth is better in alkaline 
y Vibr ‘ 

n ’ edia ' ia grow at pH 7.4 except lactobacilli (grow in 
y V° 5 J c b °^L nd vibrio (grow In alkaline media). _ 


— Streptococcus pyogens 

— Vibrio 

— Vibrio cholerae, shigella, 
salmonella, pasteurella 

— N. gonococci 

— Shigella 

— Bordetella 


T,ansp ort Media. 

• pike’s media 

• VR media 

• Jary-Blair media 

• Stuart media 
. S ach's media. SS media 

• Reagent Towe 

Culture Media for Organisms 

. Anthrax bacillus - N-ET 

• Bacillus cereus 

• Bordetella 

• Borellia burgdoferi 

• Brucella 


Campylobacter jejuni 




MYPA medium 
Bordet Gengou medium 
Kelly's (BSK) medium 
Serum dextrose agar, 
Trypticase soy agar, potato 
infusion agar, Castaneda 
method 

Campy BAP, Skirrow’s or 
Butler's media 

Cl-irrmii’c 


Chlamydia 

Clostridia (anaerobes) 
Coryncbacterium 

diphtheriac 

Listeria 


Legionella, Nocardia 
Neisseria gonorrhoeae 


• Pseudomonas 

• Shigella 

• Spirochetes 

• Staphylococcus 

• Trypanosomes, 
leishmania 

• To differentiate lactose and 
non lactose fermenters 

• Pasturella/Yersinia 

• Acanthamaeba 

• Actinomyces 


• Vibrio 

• Salmonella 

• E coli 0157, H-7 

• Mycobacterium TB 

• Fungi 

• Massezia furfur 

• Proteus 


cooked meat 



HeLa cells 
Robertson’s 

broth 

Loefiler’s scrum slope, 
tellurite blood agar, Tinsdale 
media 

Blood agar. Mueller- 
IIinton agar, TSYE, ALOA. 

Oxford, Palcam 
BCYE medium 

Thayer-Marlin medium, 

Cliacko nair. NYC medium. 
Chocolate agar 
. Cetrimide agar 
. Deoxycholatc Citrate agar 
(DCA) 

. Smith Noguchi’s medium 

- Ludlum’s , polymixin, salt, 
mannitol 

.. Novy, McNeal, Nicote 
medium (NNN) 

_Me Conkey’s medium 

— Ghee broth 

... e. coli enrichment on non- 
nutrient agar. 

_ Thioglycolate liquid media, 

BH1 (Brain heart infusion 
agar) 

— TCBS 

— Wilson-Blair 

— Sorbilal, Mac Conkey 
media 

— LJ media, Dorset egg media 
_ Sabouraud’s dextrose agar. 

Baker’s media (for yeast) 

— Dixon media (uses olive oil) 
— CNA agar media 


Colony Appearance on Culture 

Microorganism 


Appearance 
Medusa head, string of 
pearl colonies, inverted 
Fir tree appearance 
Daisy head colony 


B. anthrax 

C. diphtheria on tellurite 
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mit=3 


Satc'liie colony 

(W|,0 » grown will, s H Wwfw 

in +nccmv ' S ’ aure us 
• sn. ac,orV > 

? ac,,,c growth in ghee . } . . 

broth “ T pcs ns 


Checkers media 


5. pneumoniae on blood 


* Jhiinib prim/Aluminium ^ 


Print appearance, 

• Fried c^g coLnv° ny ~ Bortlerelhi P crtussis 


• Drau^hfc ° ,0n ' Mycoplasma 

• ’Oil g . man a PP ea rance— Pneumococcus 

U| i paint’ _ 

— o. aureus 


1 • 


fOlNlSTO FOCUS 


System,Lactose,Electrolytes Deficient) media is used to 

° a * e anc * differentiate urinary tract bacteria, since it inhibits 
Proteus species swarming and can differentiate b/w lactose 
fermenters and non-fermenters. It promotes 5. aureus & 
Candida growth. 

"F Borrelia Burgdoferi can be grown in modified Kelly's (BSIC) 
medium. 

Leptrospira —semisynthetic media such as EMJH,Stuart's, 
Korthoffs media, Fletcher medium is used for isolation. 

A special media containing mannitol, egg yolk, phenol red, 
polymyxin, agar (MYPA medium) is used for isolation of B. 
cereus from feces and other sources, 
f Thayer Martin media contain vancomycin, colistin, nystatin, 
(NVC), used for N. gonorrheae. 

■F Modified Thayer Martin media contain NVC + trimethoprim, 
used for Nocardia. _ 


JMERICALLY NAMED DISEASES 


1st disease 
!nd day disease 
Ird disease 
1th disease 
day fever 
th disease 


Measles (Rubeola) 

Scarlet fever 
3 day Measles (Rubella) 
SSSS (Staphylococcal SSS) 
Sandfly fever 
Erythema infectiosum by 
Parvo B19 [Funda : Parvo 
paanch & f for fifth] 
'Slapped cheek syndrome 


• 5th day fever 

• 6th disease 
(3day rash) 


Typhoid,/ 



Exan ‘he,n a ^S 


• 7 yr itch 

• 8th day disease 

• 100 days cough 

• 100 days glaucoma 


infantum 

[remember *vA. 
Scab.es 5 H r ■' 
Tetanus ^ 


Pertussis 


s 


Ncova 


scular 


POINTS TO FOCUS 


y HIV (AIDS) is also k/as slim disease/ 'white-ff 
y Sandfly fever is also k/as 3 day fever. S ’ 

y- Rubella is also k/as 3 day measles. 



-f Roseola is also k/as 3 day rash/ baby measi. 



IMP. FEVERS 


Fever type 


Hemorrhagic fever 



Ebola virus o- , 

virus etc. \ 


Hemorrhagic fever with renal synd 

African hemorrhagic fever 

Brazilian hemorrhagic fever 

Brazilian purpuric fever 

Query fever 

Oraya fever 

Glandular fever 


Hantaan vir, 


' vir^ 

Marburg & 


Eb ola„ 


Glandular like fever 


Undulent/Malta/ Mediterranean 
fever 


sabia virus 
H - ae Qypti CUs 
Coxiella burntfj 
Bart °nellab Qc!jl;i 
Infectious 
mononucleosis 

Ehrlichia senn^ 
Acute brucellosis 


Pontaic fever 


Mediterranean spotted fever 
(Boutonneuse fever), Indian tick 
typhus 


Legionella 
R. conorii 


Familial mediterranean fever 


Inherited d/s, X.| inkK| 
autoinflammatory 


E ndotox.n 



ete d bV 


Both Gram +ve & 
Gram -ve bacteria 



polypeptides 


Che' 1 ’ 



Cell wall 
component of 
Gram-ve bacteria 
only 


I ipopo lysarhoride 

(LPS) 

but polypeptide in 
bacillus anthracls 


Sped 


ificity 


Highly specific, 
often enzymatic 
action 


Synthesis of 

sss-sr 

protech^L- 


Yes 



Generalised effect 

fever & shock 


No 


by Gram* & some Gmr bacteria 

* £X0t0n Z a0 s dysentery bacillus, vibrio ETEC pertussis 
(e tudomo°os) in contrast to endotoxin which are produced 

John is G Zmajor determinant of virulence (e.g. tetanus and 
diphtheria. 

* Reattbile(clostridiumperfringens) 
ltrr ^ tnhle IB. cereus, Y. enterocohtica. 


, Staph.) 


Catalase+ve organisms 


. Shigella (except Shigella dysenteriae type 1), 
• Vibrio, 


• Staph. 

• All enterobacteria. 


Oxidase +ve organisms 


• H. pylori 

• Legionella pneumoniae 


• Pseudomonas 

• Vibrio 


• Neisseria 

• Paslurella 

• Brucella . nicture on Building] 

[Mn: He Loves Painting Very nice picture 





Urease +ve organisms 

• Klebsiella 

• Proteus (proteus inconstans -ve ) 

• Staph aureus 

• Cryptococcus 

• Ldiphtheroids 

• Ureaplasma urealyticum 

• H Pylori, //■ Influenzae 

. All Mycobacteria (typical & a.yp.cal) excepl MAI 

Urease positivity 

„ pylori > Proteus > Klebsiella > Curobacter 
(Mnemonic : K f. Saxena Kj CD ultiMate Hail 


Important Growth Factors 


Rota virus 
E. Coli 

S. typhi 
Gonococci 
Legionella 
Mycoplasma 

Vibrio parahaemolyticus 
Atypical Mycobact 
Vibrio cholerae 

T. B., A/, microti 
H. Influenzae 
M. hominis 

M. haemophilum 


Trypsin 

Arginine 

Tryptophan 

Glutathione 

L- Cysteine 

Cholesterol 

Normal saline 

Aryl Sulphate, Amide 

Saline 

Niacin 

Factors V & X 
Glycerol 
Factor X 

Paraffin (Carbon source) 


Nocardia 
• Growth factors required for 

1. H. Parainfluenzae — factor V (in Para P for Paanch) 

2. H. Ducreyi —factor X. (in Ducreyi Dfor Dus) 

3. H. influenzae — factor V & X both 
[Factor V = NAD, X = Hemin] 

EDI POINTS TO FOCUS 


A Iron is required for the growth of —> C. Diphtheriae, Neisseria, 
Shigella [Mn : CNS). 

A Iron is virulence factor for —> Listeria. 

►F Vit B6 is required for the growth of 
streptococci. 


Group D /viridans 


2 ( 
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Major emulated , En 

! * <""W. liact „ , ncapsula lcd| Organism, 

i " ** 

f/Mn» ' C1 P'Vrimtc.s c, , Xol,y t*rius, Pseudc 
l/v/neojon/c u, i , ‘ ' ^'• ‘ ),,r Yricum Pr, . 

C ^c^“ «*• 


gu^l of Motility Of Organise, 


Zj2®2jrn°tllitv 



fiSTin V Shootin e star)/ 

fish in stream/Swarm of gnats 

■ ScmtUlating movement 

ln han gmgdrop 

3. Swarming 

A- Gliding 

5- Tumbling 

6 - Twitching 
T- Spinning 
8- Stately 




Cl. tetani (Gm+), B. 
cereus, Proteus (Gm 

Mycoplasma 

Listeria 

Bartonella henselae 

Fusobacterium gyrar 

Clostridia, E. coli, 
Salmonella 

Spirocheates 

Borrelia 


POINTS TO FOCUS 


•> School of fish appearance is seen in -> H. ducrei. 

[Mn: School —> degree —> ducrei] 

* Fish ,n stream pattern is seen in -> V. cholerae. 

Sa ftey pin' appearance is seen in —> H. ducrei, bordeti 
Yersinia pestis, Pseudomonas mellei. Vibrio parahemolytic 


Non-motile, Non-sporing, Non-capsulated 
organisms 

• M. Tuberculosis 

• Actinomycetes 

• C. Diphtheriae 

• Rickettsiae 

• Shigella dysenteriae type I (all other shigella are motile) 

• N. Gonorrhoeae 

[Mnemonic: Train GARDSJ 



'mp.Gram +ve & Gram -ve bacteri 


Cm' 

• Spirochetes 

• Rickettsiae 

• Chlamydia 
Mycoplasma 


eri a 


* Acinetobacter 

• Moraxella, Neisseria 


• ^.Tubercu, 

• Act,nomy Cctcs S 

• Noca rdia, ni a . 

• Strcptom yces % 

• Lactobaci|] Us 

• Sarcina, M icro 

• Some bacilli 
MACDON ALD e 


POINTS TO FOCUS 


All cocci are gram +ve except Neis 
Veillonella. 



•Y All bacilli are gram negative except Macdq ’ 

(Mycobacterium tuberculosis. j„,l ^Lq. 


(Mycobacterium tuberculosis, Anth 
Diphtheria, Nocardia, Actinomyces, Usteria ' &o ;t , 

Cram +ve rods/bacilli \ 

. Oij, 

+ ln Gm* Spore forming are anthrax & c l 0S t ' 
spore producing Diphtheria & Usteria. nd ‘°- % 


AFB+l+ve Zeihl Nelson staining 

• Nocardia (vveak + ) • Mycobacteria 

• Bacterial spores • Cryptosp or idi Urri 

• Isospora (coccidiosis) • Legionella 

• Rhodococcus • Sperm head 

• Giardia [Mnemonic: M1LANSSAR -Q] 


"hcdadcj 


Virulence factors 


S. aureus 

- Coagulase* ^ 

Bo,t is 

Streptococci 

- M-protein J 

inhibiting 

Neisseria 

- Pili (facilitat 

mnpr\c<i 

pha gocytoi 3 

e ad K 


E. coli 

Pneumococci 
B. fragilis 
H. influenzae 
Tubercle bacilli 
Cl. welchii 
B. pertussis 


& Promotes virul enct 
inhibiting phago C yi 0si , ' 
P. pili ’ 

Capsular polysaccharide 
Capsular polysaccharide 
Capsule 
Cord factor 
Lecithinase 
Filamentous hemagglutinij 



non/ermenier. non-mot lie. 


T otic gmnoles - P*"** 

* W __- 

IlfitJl- 


Bas' |S 

# strep 10 ' 


ina/Classifi« tion 

ofTVP . • Carbohydrate -C (Lancef.eld 

,COCCI ' ■ ' 


• pyoge^ 


m S alm° nella . 

# Enterobac^ria 

# Shig e,la 


. Mcning° c0CC1 
. influenza v,rus 


, Vibrio 

Ba£teria and their alternate names 


classification) 

M- protein (Griffith typing). 

Cell surface protein (M,T,R) > 
Grifflth typing. 

O & H antigens (mainly O Ag) 
Lactose fermentation 

Mannitol fermentation 

(Shigella dysentery Mannitol w ) 
Capsular polysaccharide Ag 
Ribonuclear protein Antigen 
(A,B,C) 

Phage 



Used for 


. Bordet Gengou 

, Nicolaire's 

. Kleb Loffler’s 
• Preisz- Nocard 


Friedlander's 


• perez Abel's 

• Frisch's 

• Koch's 

• Battey's 

• Johne's 

• PLT agent 


Metachromatic Granules 

• Mycobacterium 

• Spirillum volutants 

. Corynebacterium diphthenae 

• Gardernclta vaginalis Garden in Agra] 

. Aglobacterium tumefaciens [Mn. MSG U 



Sterile Pyuria 

• Chlamydia, HSV 

• Cyclophosphamide 

/ . 'lL rtOffllP Ill’ll 


Bordetella 

Clostridium tetani 

Corynebacterium diphtheriae 

Corynebacterium 
pseudotuberculosis 

Klebsiella pneumoniae 
(Bacillus mucosus capsulatus) 

Klebsiella ozaenae 

Klebsiella rhinosderomatis 

Mycobacterium tuberculosis 

Mycobacterium intracellulare 

Mycobacterium para-tuberculosis 

Chlamydia 


TB (with acidic urine) 

Fungal infections 

Renal stones, renal papillary necrosis 
Cancer bladder/urinary tract 

(Jreaplasma uealyticum 


HACEK Group of organisms 

• Gm -ve organism +nt in oral cavity 

• Can cause endocarditis. E g 


H 

A 

C 

E 

K 


Haemophilus spp. 

Actinobacillus actinomyecetemcomitans 

Cardiobacterium hominis 
Eikenella corrodens 
Kingella kingae 


Drug (Antibiotic) Resistance Among Microbes 

M/c mechanism of DR is : drug inactivation 
Commonly acquired by lateral or horizontal gene transfer 
(HGT) of RTF from donor cells (by transformation, 

transduction or conjugation). 

DR transmitting factor in bacteria is : Plasmids 
Transfer of drug resistance in staph is mainly d/to 
transduction & also d/to conjugation. 

Beta lactamase production is under plasmid control. 
Penicillin resistance in pneumococcus is d/to alteration of 
PBPs by transformation & horizontal DN A transfer. 

» Methicillin resistance is expressed more at 30°C than 
at 37°C. MecA gene (altered PBP) is responsible for 
methicillin resistance. 

* Vanco & Teicoplanin resistance in enterococci is d/to 
alteration of DADL or DADS target d/to lack of critical 
site for H, bonding. 

Resistance in methotrexate is d/to overproduction ol 
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Pneumococcus 



°ACTERIa and their characteristics, infecti ons,TOC 






•S. aureut 


Microbiological/ 
biochemical charactarlitlci 


Catalase' (all staphylococci) 

Coagulase' (Virulence factor) 

Preformed toxin -> fdlrcctly acts on vagus n. 
& vomiting centre in brain -► food poisoning 


Most commonly Implicated | n 


Surgical wound Infections, FoHiculitj s 
bullous Impetigo, osteomyelitis, 

TSS (Toxic shock syndrome), SSSS 
(Staphylococcal scalded skin 
syndrome), 

Botryomycosls 




S rpidermtdis 

Coagulase 

IV canula related, prosthetic 


S. iaprophytlcuf 

Coaguljse* 

Catalase (all streptococci) 

UTI In sexually active female 

1 'O 

I O 
o 

S. pyogens 

Bacitracin sensitive, 

PYR* , group A P-hemolytlc, 
virulence factor Is M-proteln 

Sore throat. Acute rheumatic fever 
Cellulitis, Impetigo, Necrotising 
fascitis. Erysipelas (NICE) 

K 

S./aecalls 

Growth in 6.5% NaCI, survives at 

Vanco &aminoglycoslde resistant 

a j 

co 

1 enterococci ) 

45°temp, g-hemolytlc. 



S. vlridans sanguis 

Optochln resistant, a-hemolytlc 
colonies Insoluble In bile, Dome shaped 

Infective endocarditis, RHD after tooth 
extraction 


5. viridans mutant 

II 

Dental carries 


S. Pneumoniae 

a-hemo/ytic, Quellung rxn ♦ 

Meningitis In adults 




(fo. 


n C 0 




Corynebacterium 

diptheriae 


Optochln (Ethyl hydrocupreine) sensitive. 

Bile soluble (diagnostic) 

Catalase'Oxidase* 

Type 3 is most virulent 

Lanceolate shaped. Draughtsman's colony (Carrom 
coin appearance), 

Pneumolysln - thiol activated toxin 

Polar bodies 

Albert, methylene blue/ Neisser's/Ponder's stain for 
meta chromatic granules 
(Volutin/ Babes Ernst granules) 

Chinese letter pattern, 

Loeffler serum slope (for rapid growth in 6-8 hr) 

K* tellurite blood agar (best for culture & diagnosis). 

Shows lysogeny/ phase conversion 

Gravis -» Daisy head colony 

Intermedius -* Frog's egg colony 

Mitis -> Poached egg colony 


Otitis media 
Sinusitis 

lobar/ broncho pneumonia, OPSI 
Peritonitis In nephrotic syndrome 


Faucial diptheria is m/c form, 
Laryngeal diphtheria- most severe 
Cutaneous diphtheria- d/to non- 
toxigenic strain 

Malignant diphtheria (cervical LN/bull 
neck -ftoxemia) 

Exotoxln (EF-2) inhibits protein 
synthesis, 

Toxin production is affected by iron 
concentration (0.1 mg/L promotes 
while >0.5mg/L inhibits) 
toxigenicity is d/to phage conversion. 
Post diphtheric paralysis occurs in 3rd- 
4th wk, palateSi pupillary paralysis, 
spont recovery occurs 




o,jn % 

"-si 

ar »tibioti Q 


Corynebacterium 

minutissimum 


Erythrasma 



£ 3 

ro o 
C o 


( Me nlngococcl) 


g° n0i 

|Gon oo 


rrhoeoe 

peel) 


floc/Wo s 


Antbrocis 


C. perfringens/ 
welchli 


C. tetonl 


Cl. botulinum 


Cl. difficile 


Cl. septieum 


Microbiological/ 
Kinfhamlcal characteristics 


Half moon / lens shaped, Diplococcl 
Strict aerobes, capsulated 

Kidney bean shaped, Diplococcl 
Contain pill 


mmonly Implicated in 


Non-motlle capsulated 
Bamboo stick apperance. 

Medusa head colony 

Me Fadayen's reaction +ve (for capsule), 

Ascoli's thermoprecipitation test 
PLET medium 

Anaerobes, grow in 
Robertson's cooked meat media 
Capsulated, non-motile, subterminal spore bearing 
Stormy fermentation, 

Target hemolysis /double rone, 

Heat labile entero-toxin(a-toxin) Nagler rxn, 

Reverse CAMP test 

Nagler reaction (d/to lecithlnase) 

Drum stick apperance, 

Obligatory anaerobes 
Proteolytic, 

Swarming motility 

Non-capsulated motile, 

Preformed toxin -» food poisoning 
Cj is cytotoxin all others are neurotoxin, 

CNS not involved, 

i Ach release by acting on postganglionic , 
presynaptic parasympathetic n. 


Not a normal commenseal. 


Most coi 


Meningitis, septicemia, 

M/c systemic manifestation is septic 
arthritis 

Gonorrhea (1st affects cervix), 

urethritis, . 

M/c systemic manifestation -> septic 

arthritis 

Anthrax , , . 

- Pulmonary (Wool Sorter s d/s) 

. Cutaneous (Hide porter's d/s) 

(Painless malignant pustule) 

- Intestinal d/s 



Ceftriaxone 


Ceftriaxone/ 

Doxy 



Not a normal commenseal. 


Gas gangrene (a toxin) 

Preformed enterotoxin -» food 
poisoning, 

Necrotising enteritis or Gas gangrene 
of bowel or pigbel ( by (1 toxin of Type 
C) 

Spastic descending paralysis 
(Tetanus) 


Botulism 

(Diplopia is first manifestation, Flaccid 
descending paralysis, non-reactive 
pupil in active phase) 

Food poisoning 

(No diarrhoea, constipation*) 

Infant botulism (floppy baby) d/to 
honey containing spores 

Antibiotic associated diarrhoea 
(Pseudomembranous enterocolitis), 
Frank blood is not common 
Typhlitis (neutropenic colitis) 


Pen + Clin da 


ATS, Pen, Metro 
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c 

o 

E 


_Q 

> 


-Q 

_o 

>- 

CL 

E 


P oureginosa 


H. influenzae 


Short bacilii, capsulated 
(IMVC-++) 


Gram -ve BACTERIA 


urease* 



S. typhi 

S. paratyphi 
V. cholerae 

V. parahemolyticus 

C. jejuni 


Mon capsulated pleomorphic 
motile rods, urease* 

Non motile nonsporing, 

Selective media -+ DCA agar 
Catalase* except sh. dysenteriae type-l 
Lactose non-fermenter except sh. sonnei 
( Late lactose fermenter), 

Shiga toxin —> inhibits protein synthesis by 
inactivating 60 s ribosomes 
Sh. flexneri is predominant species in India 
non capsulated 

Preformed toxin — > food poisoning 

Motile with peritrichate flagella, 
non-capsulated, lactose non-fermenter, produces 
H 2 S (except S. paratyphi A & S. cholerae suis), 
IMVC -+-+ 


Comma shaped motile 
organism (fish in stream app.) 

Kanagawa phenomena on Wagatsuma agar 
is seen 

Non-sporing, motile 


Aerobic, motile 


Bordetella pertussis 


Non motile, capsulated, non sporing in infants 
Cocobacilli. 5% CO2 supplement. Requires X factor 
(haemin) and V factor (NAD) for growth on choclate 
agar, Levinthal medium/Fildes agar for isolation, 
Satellitism+ 

Pleomorphic, aerobic bacilli. 

Mouse is used for testing toxicity 


Pneumonia, UTI 


UTI 


Exotoxin -♦ Dysentry (i.p. 1-2 days), 
M/c cause of HUS in India, 

Can cause "Gay bowel syndrome", 
Extraintestinal manifestation 
-Arthritis & seizures 

- pneumonia 

- Reiter's syndrome 


No food poisoning but 
Enteric fever 


Parathyphoid fever 
Cholera 


Gl infections, typhoid like illness 


Nosocomial infections. 

Burn wounds, 

Malignant otitis externa (In diabetics) 


Type b ( Hib) most common, 
Meningitis, pneumonia 
A/w subdural effusion, otitis media 
with effusion, sub pneumonic effusion 


Pertussis 

- Catarrhal stage (most infectious), 

- Paroxysmal stage (max complica n ) 


Macrolides 

(Erythro/ 

azithro) 


Gram -ve BACTERIA 


(P. seP t,c0 
Y. P estiS 


Y enterocolitis 

Y pse udotuberculosis 

Brucella 


Coeeo-bacilli, , Bipolar staining) 

Saftey pin appearance to v 


Ehrlchia 


Non motile, ovoid cocco-bacilli, 

Xpi-PPearance (Bipolar staining) 
Stalacite growth in ghee broth, 

27 ‘C for optimum growth, 

Hemin pigment on blood agar 

q /g by stool culture 

Zoonotic, Urease +ve, 
virulence factor pYV 

Atypical organism 


peritonitis, shock 

•^Bubonic (m/c form) 

;XT^*^ o,v “ b “ 

cellulitis 

Yersiniosis (Diarrhoea, 

car East scarlet-like fever. Acute 
Fartascsv . ose t 


,BSK| 


Borrelia 


B. fragile 


pallidum 


Streptococcus equisimilis 


TOi NTSTOFOCUS 

TZ^e of streptokinase 
(Lancefield group C). 

I Xxte^obse^atlon : Streptococcus pyogenes is sensitive to 

* ZodZrfo r*P* lotion Woodis recommend 

+ cholera toxin is ~ 100 times more potent than heat labile toxin 

of f. coll. 

» Rurkhaalderia mallei causes dander's d/s. 


Tetracycline 



self resolving 


appendicitis), ery ooxy, strepto 

B,uc,nosi, Indolent 
Min 


Non-sporing, anaerobes, 
normally present in colon 


Motile by polar flagella, 

delicate/flexible spirochete. 

Negative staining with India ink/phase contrast 

microscopy, 

ctained with prolonged Geimsa stain_ 


Ehrlchiosis/ Glandular fever 


Lyme d/s (Borreliosis) 

VDRL-ve but FTABS +ve 

Brain abscess, abdominal abscesses 

(Never a/w septicemic shock) 


Montana's method (for staining), 

• Levaditi's method 

(for tissue sectioning) 


Doxy 


Doxy >Amox 


Metro 


Pen 


/points to FOCUS 

Burkhaalderia pseudomallei causes Melioidosis. 

M leprae -» Cigar bundle appearance. 

Mycoplasma is bounded by triple layer unit membrane f 
sterols, so they require cholesterol for their growt 
■ Most effective way to prevent 
Tetanus —> TT. 

Gas gangrene —> Surgical debridement 
Dipther/a — > DT 
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A Pproach to 


GatalHs^-y^ 

i 

Streptococci 

I 

Nr 

Classified on 
the basis of 
hemolvsis 


r 


a 


a Patient with infection with C occi 

Cocci 


Gram +\e 


Gram - ve 


Catalase +ve 


Staphylococci Neisseria 
i 

Coagulase 

i 


+ve 


-ve 

i 


Staph. Aureus Staph.albus/ Staph. 

epidermidis saprophyticus 
(Novobiocin (Novobiocin 

P X. sensitive) resistant) 


i 


Streptococci: Classification on the Basis of 
Hemolysis 


Type of 
hemolysis 

Color 

of 

colony 

Lancefield 
group & 
Biochemical 
features 

Bacteria 

Partial (a) 

Green 

Optochin 

sensitive, 

Soluble in bile 

S. pneumoniae 



Optochin 

resistant. 

Not soluble in bile 

Viridans 

streptococci 

Complete (P) 

Clear 

Gp A, PYR +ve 
Bacitracin 

S. pyogenes 


Wo hemolysis 
( Y) 

(Indifferent 

streptococci') 


sensitive 
Gp B, CAMP +ve 
Bacitracin 
resistant 

GpD, PYR +ve. 
Growth in 6.5% 
NaCI 

Gp D, 

No growth in 6.5% 
NaCI 

Anaerobes 


S. agalactiae 


Enterococcus 
(S. faecal is) 

S. bovis 


Peptococc i 


L 



Medically Important Streptococci 


Streptococci 

Gp 

Hemo 

lysis 

Habitat 


Pyogenes 

A 

P 



agalactiae 

B 

P 


-Sis ■ 

E nd 0c , 1 s , ' 

equisimitis 

C 

P 

Source of 
strepto¬ 
kinase 

mutans 




faecalis 

D 

V > a.P 

Colon 


milled/ 

anginosus 

F 

a, 3 

Throat, 
Colon, FGT 

L ecti °n s 

-525JS 

pneumoniae 

None 

a 

Throat 

viridans 


a 

Mouth, 

throat 


• Streptococci exhibit some common properties 

1. All are catalase -ve 

2. They are not soluble in bile (except pneutn 0CQ 

3 They ferment sugars /ribose (except s. pyo Eer . CClli| 
4* Most of them hydrolyze PYR ""I 

(except S. angiosusin gp F) 

• 5. agalactiae (Gp B streptococci) is CAMP +Ve 

Streptococcal Toxins 

• Streptolysins S and O are produced by ], 

streptococci group A and C f 

• Streptodomase (DNAase) : Type B is most anti genic 


CLOSTRIDIA 



Lecith 

C 

Up 

Lac 

(saccharolytic) 

Prot 

(Proles 

C. perfringes 

+ 

- 

+ 

- ^ 

C. botulinum 
type ABF 


+ 

- 

+ 

type CDE 

- 

+ 

+ 

■ 

C. tetani 

- 

- 

- 

+ 

C. septicum 

- 

- 

+ 

- 

C. difficile 

- 


- 

~ 



w elchii. 


(turn ” eui ^ 

c ■ *° r ° ge " es ' 

'Clostridial My° necro5is) . 

06 C A bv Clostridium perfrmgens (Cl. 

cases) causey ^ severity of ds . It can 

'The'exotoxin producing Clostridia v«- 
,sed b> 1 (contain citron bodies & » a/w GI 
i sept'cum (co novyjj d . histolyticum. 

ies). cl r o I1inli> yyhile toxin is heat stable, 
jres are beat destroyed within 5 

— musing strains . 


e d by Cl. homUnum. Preformed toxin 
lism is cau jsm Botu |j n um toxin is the mos 

:s food borne b |he lethal dose for human. 

“ baCte a fwds'are main source. Vomting. constipation, 
‘r‘pZ may b= ««" »u. Urere is no fever. There ,s 

" e tis SmaLluy ^Anttbl.«« have no role. 

is caused by spores ingested with 
a,ed honey. Human lg is the 1ft. An.ibiolics & 
,mm n0 r oi e in t/t of infantile botulism. 
£££- is caused by Cl. dim** 

"vein & lincomycin are mam ctdprt drugs. Ce l 
Lervvin test on stool is most specific for diagnosis. 


Causative organism in some rare but imp d/s: 

• Oraya fever- Bartonella bacilliformis 
Cat- scratch d/s - Bartonella henselae 

. Trench fever, bacillary angiomatosis - B. quintana 

• Epidemic Relapsing fever ( louse borne) 

Borrelia recurrentis 
Endemic Relapsing fever (tick borne) 

_> Borrelia duttonii, B. hermsii, B. parkeri 
Lyme d/s -> Borrelia burgdorferi 


Pontaic fever 
Weils d/s -* Leptospira 
Undulcnt/ Malta/ 
met Hens is. 

Rat - bite fever 


Legionella pneumophila 

icterohemorrhagica 

y/lcditerranian 


fever 


Brucella 



' . Sodoku - ...onUi/or^-, 

. Glanders -* BurkhoUlerut nmlUi 

M/c Organism implicated in 


Condition 


. ,/ v catheter related infection 

• osteomyelitis 

. Nosocomial pneumonia (early 
onset) 

• Nosocomial pneumonia (late 
onset) 

• Atypical pneumonia 

• Handfoot mouth d/s 

• Epidemic pleurodynia 

• Epidemic encephalitis (JE) 

• Sporadic encephalitis 


Organism 


CoNS (Coagulase -ve staph) 
S. aureus 

Pneumococcus 

S. aureus 

Mycoplasma 
Coxsackie virus A16 
Coxsackie B3 & B5 
Arbovirus 
HSV 


Cat scratch d/s 

• Caused by Bartonella henselae. 

• Domestic cat is reservior. 

• Cl/f: Localized papule, lymphadenopathy, no ever. 

• Histopath : Granulomatous inflammation with Stella 
necrosis but no evidence of angiogenesis. 

• Stain: Warthin starry silver. 


Bacillary angiomatosis 

• Caused by Bartonella henselae & quintana. 

• Vasoproliferative, pseudoneoplastic lesion is caused 
by small. Gram-negative bacilli Bartonella henselae 
(formerly known as Rochalimaea henselae) and Bartonella 
quintana (formerly known as Rochalimaea quintana). 

• The organisms are often visualized in tissue sections oi 
lesions with Warthin-Starry staining. 

• T/t: Erythromycin. 
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Rj POINTS TO FO CI is - - 

* Baci,lar V Peliosis is caused by Bartonella spp in HIV+ pt. 

* Verru 9 a Peruana is vascular proliferative lesions caused by 
Bartonella bacilliformis. 

•> Granulomatous infantisepticum is neonatal listerosis. 


Leptospirosis (Weil's disease) 

• Also known as field fever, rat catcher's yellows, and 
pretihial fever. 

• C aused by spirochaete leptospira icterohemorrhagica . 

• C haracterized by triad ot fever + jaundice (hemolylic) 

^ renal failure (also k/as“icteroheniorrhagicus fever"). 

• Transmitted to humans by water contaminated w'ith rat’s 
urine. Farmer’s are at increased risk (Rat, Rain, Rice). 

• Rats (Rattus rattus) are the most important reserviors. 

• Vasculitis is most important manifestation of d/s. Affects 
kidney & liver. 

• After antibodies are formed, leptospira are eliminated from 
all sites except eye, PCT & brain. 

• D/g : The MAT (microscopic agglutination test) using 
live antigens is the most widely used & gold standard 
serological test. Leptospira can be cultured in EMJII 
media, also in Korthof, Stuart’s, Fletcher's media. 

[ Remember: Rat with MAT] 

• For t/t: Penicillins & for prophylaxis : Doxycycline. 

Lyme d/s (Borreliosis) 

• Caused by barrelia burgdorferi. 

• Transmitted by ixodid ticks, reservior - rodents, deer. 

• Incubation period is 3-30 days. 

• Stages: . 

I. Small red macule or papule is seen at the site of bite k/as 

ery thema m/grans. 

2. Disseminated infection. 

3. Oligoarticular arthritis. 

• Late manifestation is acrodermatitis chronica atrophicans. 

• Triad: Erythema m/grans + facial nerve palsy + arthritis. 

• Cultured in Modified Kelley's (liSK) media. 

• FTA-ABS is positive but VDRL is negative. 

• In CSF there is lymphocytosis (not PMN leucocytosis). 


VIBRIO 

• Classification of Vibrio: 





Serovars 


Vibrio — 


Biolypes 

Classical 




"E&s 


.— Non-01 

(upto 0139) 


El Tor 
(m/c) 


Hikoi 


K 


ifferentiating features b/w classical & 


'Of 


% 


. Hemolysis 
. Voges Proskauer reaction 

. Chick embryo agglutination 

. Polymixin B sensitivity 
, Group IV Phage susceptibility 


i comparision to classical cholera vibrio, j a t. 
emolysis, VP reaction, and chick cmbry 0 * \ 
rc +vc and polymyxin B sensitivity and 

jsceptibihty are - ve . 

[Mnemonic: Elton was HCV + Ve b 
litial 6 pandemics of cholera were d/to class!* 1 Mi t 

1 A/irx PI Tnr ,Ca lbj^. 


Illiai yj p u,,v *- w 

ie 7th pandemic was d/to El Tor vibrio, 
new epidemic strain of non-01 vibrio chol er 
-139) was isolated from Chennai. V[ av 
indemic. 


PICAL MYCOBACTERIA 


r 

Typical 

M. 

Hominls 

M. 

Bovis 

Atypical "1 
"lycobacten, 

Niacin formation 

+ 


Usual,^ 
(M.Simiae+u 
Microti t 
M.Cheloneitl 

Nitrate reduction 

+ 

* 

M.Kansi, Fortiun 
Phlei, smegmatu. 

Catalase positivity 
(Provides INH 
sensitivity) 

+ 

+ 

+++ 

Peroxidase 

+ 

- 

- 


sulfatase 

>acteria. 


. , n itrale - and No grow,I, on TCH 

Hiacm 


. sputum examination for AFB.ln | 

Most commonly «*_ asp iratcs. _ uij 


M t " V ' S ” . o otynicnl) »w +vc ex “ pt: ‘ 

tnedi-”" ia (typical & 

' * “"t nlh tanVswimming poo. grannloma. 

*+* 2 £l»*** . 

only known KLMIL-OI&dJcmE 


Most commonly used ^ =£ 0 ira , cs . 

children AFB are scnsi ,ivc famine "’‘= lb ° d — .- = 

Most rapid (fastest) 

' thich detects the release of MnilllH— 


Auramine rhodaminc. 

yttannrcrrongoldtsncwc ,=s, 

interferon-gamma (1FN V 


wr 


• . h is cause 

• Sk .! utcerar 

0 


ulccra^ - B ^|_uiccr 

rnyco^ cteri ^STaln^T^ loW S rade 
\f.# arinun !} im in'> nooUfisimo^^^ 
reaction- swu - 


in 


gut')'' 

, GroW 


•on .tochronutgens. 

1; Pl hen exposed to light. 

Trim ye"°' v "T a J„cum. M 

7 r//w //W 1 j * [Mn: Photo MAKS] 


tf n\or 

Gr«<» M. gordonnac. M. szulgai. 

M . S crofulacc Ha change color & produce 

Atypical my k or a f\ e r exposure to light. 


dark or afier exposure to fight. 

ye ^ ■ 2n-photochromogen: 

• Gr °' ,P ' m licht does not change pigment 

vzzz*** 

i/ haemoph‘ lum 

‘ u o tW idgrowers (30 a). 

• Group 4 MP * bcrck)i M chelonae (turtle tubercle), 
u fortuitum (tro„ w 

Jabscessus,M.phlet. 

.fhocenic mycobacteria 

• S0 'TLegm<itis & A/. phlei (rapid growers). A/, stercons, 

° M avium. M gordonae, M. paratubera,lasts 

tuberculosis causes- Lupus vulgaris, scrofuloderma. 

• laminated water used for washing endoscopes will 

• lead to infection with mycobacterium chrolonae. 


■firpQlNTSTU ruuUT 

«_ ! 




Adeno virus 


I KUIIX 1 -a ■ ~ ~ -—-- 

y Summing pool granuloma (fish tank granuloma) is c/by 

M. marinum. 

y Swimming pool conjunctivitis is c/by 
Chlamydia. 

Swimming pool ear is c/by —> Pseudomonas, 
y swimmer's itch is c/by -> Schistosomiasis. 


RICKETSSIA .uj^h do not 

grow in cell free cultures. Th y ^ ^ Woof / agar) 

(Exception is Ro. quintana * omorphic rods, non motile, 

. Gram -ve JP^^'^ Giemsa and Castaneda stains 

non capsulated. T > rnuramic acid). 

. Posses cellwalt (containing muram 

. Eo5sesJtQt!iJ2i^^ ^ seen under LM. 

. They are not seen with naked eye 

• Divide by binary fission. multiply in vascular 

. a/w rashes becoz organism 

endothelium. of ricke ttsial d/s. Wcil-Fctix 

. Serology is used in the B a „glutination lest m 

reaction is simple and u antigen 

»W=h sera are rested for asg.uttn- ® *e O ^ 

Of proteus vulgaris strains OX -19 R ^ 

positive mamly us g roop 

o Epidemic & endemic typhus agglutinate ( ) 

o Tick^ borne spotted fever aggluitinate C++) with both 

OX-19 and OX-2 . , 

o Scrub typhus agglutinate strongly (+++) with OX-K 
o WFR is negative (of no value) in pox, Q-lever 
trench fever (mnemonic Po^et for Pox, Q-fever & 
trench). 

• Several Rickettsia possess antigen that cross reacts with 
antigen of OX-strains of proteus vulgaris. 

• Transovarian transmission is seen in mite borne rickettsial 
infections e.g. scrub typhus, rickettsial pox, tick typhus 

• Rickettsiae are susceptible to tetracycline (DOC) but not 
to penicillin & sulfonamides. 


& amidase test Tve only in Ai\?, 


MYCOBACTERIUM TUBERCULOSIS 




NOSOCOMIAL INFECTION 


Health care associated infection. 

Anmiin^H Hnrino r*r\nrce» nfhr 


4 V 
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im 


Distil* 


Cauiltlve agent Insect vector I Reservlor 




fx 

I 


'•mic/tldulc R. Prowo/ckl 
(l.ill fi-v«-r/ Drill- 
/lri\c-r,]/.,) 


Body louse 


+++OX-19 


L * Mt "l»W«-nd. rnlc 


R. Typhi (mooscri) Rat flea 


* £ 


• 5>trul> typhus 


R. Tsutsugamushi Trombiculid 
mite larva 



• Rickettsial pox r, a kari 


(chiggers) 

Mite 


Mice 


-veOK-K 


n. 

■S p 


£ • Indian tick typhus R. conorii 

cl OJ 


Ixodid ticks 


R, dogs 


RMSF 


R. rickcttsii 


Ixodid ticks 


R, dogs 


Q-fever 


Coxiella burnetii No vector 
{air borne) 


Cattle, 

Sheep, 

goat 


- ve 
WFR 


Relapsing fever 


Borrelia 

recurrentis/ 

B. duttonl, hermsii, 
parkerl 


Louse 


Tick borne 
relapsing fever 


Trench fever 
(5 days fever) 


B. duttonl, hermsii, 
parkerl 

Rochalimaea/ 

Bartonella 

quintana 


Tick 


Louse 


Ehrlichiosis 


Ehrlichia 


Tick 


ANTIGENS 



Tunica reaction +v 

-Mooseri rv„ Ve . N, 


-Mooseri rxn "• ^e||| 

'Punched out' U | Ce . 
Rash.fever. | Vmp ' 

Adult mite feeds 0n >A 

Doxycycline is Dq c P S ' 

All spotted fever a 
by hard ticks extern. lra X 
miteUeastdange^'lb,’ 

Also k/as Mediterro 
fever. 


fever, 
eschar+ 


V 


OX-19 Most severe form 

& OX-2 +ve 


Zoonotic d/s transmit k 

contaminated animal Qb| 
feces, placenta. H 


Never cause rash or | 0ca| 
No vector (but extrah u ' 

vector is known) an ti 




s 

titj 


Only rickettsia which c/b 
cultured 


(R- Rodents. H- Human] 


• Should not be present at the time of admission 

• Source is exogenous (may be hospital ecosystem) 

• They may be iatrogenic (induced during diagnostic/ 
therapeutic intervention) or o pportunistic. 

• In recent years Gram positive cocci (S. aureus ) have 
become the most important group of hospital pathogens. 


POINTS TO FOCUS 








n o6 e 


nicRV 


. Rol e 


present 


in 



+ 


F lagella r Ag 

Somatic 

cell wall 

cell wall 

Strongly 

irT1 rnunogenic 

Virulence 

factor 


Classifies !' 00 

* 

Epidemio- 1 

logical j 

typing | 

Antibody 

to 'O' Ag 
appears first 
& persists 
longer 

More in 

diseased 

person 

Prevents the 1 
agglutina" of | 
S. typhi with 1 
"O'* Ag 

Dreyer’s tube 

(conical 

bottom) 

Felix tube 

(round 

bottom) 




Traveller's Diarrhoea 

. M/c cause - ETEC Aflica - C«mpyl°bM« r 

. M/c cause Rota Jc Norfolk. 

• M/c virus a/w T • R 


Cholera toxin upregU late S adenylcyclasc 

• Active subunit is A AQp ri bosylation of GTP 

activity causing severs as secon d messenger), 

binding protein (cAM subun it it binds GM 

B subunit is pentameri _ secre tory diarrhea with 

gangliosides receptors. It causes secretory 

isotonic stools. 


hoid salmonella 

Son tyP n of limiting gastroenteritis. 

ca n U . mal par asites, but can cause food poisoning, 
gssentialy a c ^•nRimurium. S. Heidelberg 


• Ess-tf typ^urium, S. Heidelberg 

• Example. - ^ 

5. tfev/port’ J the env ironment and reside in the 

# UbiQtiitousiy p rese 

giT in animals^ ^ are m/c source of infec tion. 

* isolation of organism from freshly passed stools. 


Mechanism of Diarrhea 



Tc- AMP 


Tc-gmp 


* M/c type of N~ are UTI, usually a/w catheterintjo^ 
urological procedures (E.coli is the m/c pathogen involivi 
9- Staph, aureus is the commonest organism causing ho s- 
accquired wound infections/ surgical wounds. 

9- Major organisms of concern in nosocomial pneumonia r 
gram-ve aerobic bacteria/pseudomonas. 


• Rotavirus 
(Secretary 
diarrhea) 


• Cholera 

• ETEC-labile toxin 

• 5. aureus 

• Salmonella 

• Bacillus cereus 

• Carcinoid 

• Medullary Ca 
thyroid 


[Mnemonic for ETEC labile toxin: HLA- Heat Labile by AMP] 


About 90-95% gravis and intermedms strains a 

while only 80-85% of mitis are so cxo toxin. 

• Diphtheria toxin is a protein an very p h ^ 

Consist of two functionally distinct polypept.de chains. 

Both fragments are required for toxicity. 

Fragment A - N- terminal. It has cnzymMlcJtcMW- 
Causes irreversible inhibition of protein synthesis ADI 
ribosylation of EF-2 which results in cell death 
Fragment B — C- terminal, responsible for Binding the 
toxin to the cells. The antibody to fragment B prevents the 
binding of toxin to the cells and is thus protective. 


• E. histolytica 

• ETEC - stable toxin 

• Clostridium difficile 


POINTS TO FOCUS 


□ 


9- Pertussis toxin also acts by ADP ribosylation 


Mechanism of action of some toxins 


• Cholera toxin, diphtheria toxin, pertussis toxin, E. coli 
heat-labile toxin, and P. aeruginosa (exotoxins A, S, and 1) 
have adenosine diphosphate (ADP)-ribosyl transferase 
activity —» activate c-AMP 


/ 
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Diphtheria toxin inhibits protein synthesis by 
EF-2. 

Toxin* inhihitnn’ nn,r..i ,, synthesis 



MICROBIOLOGY 


inhibiting prop in 
pseudomonas, shiga toxin. 


inactivating 

Diphtheria, 


E. coli 

• ETEC 


Strychnine 


• Post synaptic inhibition of NT glycine in 
spinal cord. 

• Acts on AHC of spinal cord and inhibits 
post synaptic potential leading to release 
excitation 


Botulinum 


Inhibits release of Ach from peripheral 
nerves (N M Junction / oresvnaptic ) 
Preformed//ntro-ef/er/c fox/n which causes 


Tetanus 


presynaptic 
in CNS 

1 Toxin acts on motor end plate; spinal cord, 
brain, sympathetic NS (but does n gX/rarely 
act on parasympathetic system) 


ENTEROBACTERIA 

• Features arc : 

1. May or may not capsulated. 

2. Motile by peritrichafe flagella or non-molile. 

3. Aerobic Lnd Facultatively anaerobic 

4. Ferment glucose producing acid and gas or act 

5. Reduce nitrates. 

6. Form cata/ase but docs not Form oxidases. 

1. Non sporing. non-acid fast, G-ve bacilli. 




EPEC 


I feat stable toxin - x 

Heat labile toxin - te-AMp / 

[// produces cholera like en/ er< 

Bthcn's test (son, c Nfc 
Eikcm's precipitation test). "'H,, S 
Attaches to enterocytes Center, 
destroy brush border villi (j nn 
Causes infantile diarrhea (rc^, X' 1 ' 


EIEC 


.,is 


v 


r i iriur I ricfu /iriir u-uiciic luxiri which 

symmetric descending flaccid paralysis 
Toxin is tetanospasmin which inhibit 

release of NT glycine & GABA 


EHEC 

(VTEC) 


. Causes ..(rerj! ' 

affects pediatric population) ^ 

. Only E-coli which inv at | Cs >i - 

(enteroinvasive) & produces 

disease (toxin resembles shig c j| 

. Sereny test*, growth in lf e [, a 
IIEP-2 cells 

. produces verotoxin or vcro Cj( 

(shiga like toxin) which aC k 

. jt. . 5 on, 


* 




piHfcj" - -■■'-■I 

endothelium & causes he 


+ HUS (Strain 0157) 


*S& 

-- 

- Does not ferment sorbitol ( Snr ,. 

' Orh «o|, 

E-coli toxins 

o LT Cholera like (acts via c-AMP) 
o ST Poorly antigenic (acts via c-GMp) 
o VT Shiga like loxin(SLT, cytotoxic in v cro 0r 
Enlero aggregated E coli (EAggEC) pr0(J X 
stable enteroloxin EASTI. It is a/w persistent di,J k 

n / POINTS TO FOCUS, 

•E 0/?/y FPFC pediatric population , rest all strg . 

coli can affect all age group 

. ■_C 


Ctill - - 

* Sereny rest /j on /ni/os/Ve test for shigella. 

^ M/ c cause of community acquired UTI is E.coli. 
+ M/c ca use of hospital acquired UTI is pseudomo, 


anthrax 


Form of 
anthrax 


i Cutaneous 
Pulmonary 



— far are motile, capsulated, lactose fermenting 
which are indole & MR-ve but VP & citrate + ve. 


Intestinal 
• Anthracoid 


Malignant pustule. Hide Porter’s d/s 
Wool sorter's d/s, Hemorrgagic pne Um0 r, 


Invasive enteritis 
Pseudoanthrax 


mhracis Only non-molilc 
d by bacillus anthracs. 

^X'ciMus other than anthrax are k/as 
f- bacillus .... most ir 


JfeH lberS . n»a fc cill iorpSCljd °,dcli causes food poisoning 

S f an «iB^- . Q Hide porter's d/s. There ts 

- iw - n — slick ^ nr ,rcc 


C iiitc lesi° nS • 

sate"":, parnboo 


Cu |iurc: 
,pi“» r8 " 


»/» f:a " ,n ” BC ”' 


]asnl a 

My< s rbS«- Musine ^ inl ’ i,mans ’ 

• m«^ ,ICS ^T c Zo« NOT have cell wall So no 
° only baclcr ' a ' arc seen revresion to normal form 

° flx shape (L-fo^ am ^ ^ acjJ fast & no t killed 

i-30% gc 3 |1 r 0 -lactams like cephalosporins [ 

or other p . .. m 


„ n f PID worldwide. , m /c site knee)- 

. M/ccauseori rt tjsjn a dulls (in/ 

• M/c cause of sep > . )ly affects c> LS _ ^idren. 

• in the newborn ^'^estations in P«P U .^„ ^ur- 

. Vaginitis is the m/c ma Cpi dyd.m.t.s ca ^ ^ 

• ,n males, pnmaryj jnrcCtio n uSU f ^Uy resistant 

• ,0 The vagina, muco^ - famous 

epithelium. Tin-mix. 

endometrium & tubes. perihepatitis + pcritoni . 

. of pelvic inflammatory 

an extra pelvic complication 

disease. 

: — - c “ 
ureaplasma urealyticum. - 


t “ ""Lmanribulcd lo cell wall] 

,U mere prope"'” stcro | in cell membrane. 

• Oram s,ai„. Special smin "Dienes 

* ciain” is uscd ‘ - , aoocarancc of colonies. Can be 

. piphasic & ’^ec ^rtincial) media enriched with 20% 

cultivated m cell + yeast cxtract . 0 r heart tnfus.on 

h ° rSC ' S with2% agar (PPLO broth) can be used. 

. positive cold gb cont aminati 0n of continuous cell 

• Mycop |asma 

,inCS ' .manure causes 1° atypical pneumoniaCwalking 

• p^ c umoniaJ in immunocompetenl host. Cold agglulinins 

“‘j* unulsllctm ( Also k/as T-s.rain) require 

• - -hoiesterol as essential factors for growth. Causes 
NGU (Non-gonococcal urethritis).2nd m/c cause of NGU 
after chlamydia. 



Neisseria vs Chlamydia Infections 


Neisseria 


Chlamydia 


Presentation 


• Transport 


A/w 


Cl/f 


First affects 


Culture 


T/t 


Acute 


Amis media 


Recent menstrual 

flow 


Cervix 


Ceftriaxone 



Mucopurulent 
discharge 
Lower abd pain, 
fever 

Bartholin's abscess 


Mostly 

asymptomatic 
Cloudy discharge + 
Urethritis, pyuria 


Thayer Martin media j -ve urine culture 
(Selective media) 


Doxycycline 


POINTS TO FOCUS 


Z1 


ffr.nNORRHOEAE 

• Typically affect the epithelial cells of the urethra, vagina, 
cervix, fallopian tubes, endometrium, epididymis, rectum, 
pharynx, and the eyes of newborn babies. 


-T Arthritis dermatitis syndrome may be d/to 
N.gonorrhoeae. 

*>- Watercan perineum is seen in infection with N.gonorrhoeae. 
■>■ Waterhouse Fredrichson syndrome (DIC, MODS, purpura, 
adrenal h'age) is d/to is N.meningitides shock. 
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are filterable & do not grow in 


CHLAMYDIA 

• Obligate intracellular. They a 
cell free media. 

• Chlamydia are 
° Gram -ve bacteria. 

° Ener g> parasites/ ATP parasites. 

Idsses cell wall as in bacteria & rickcttsia. Susceptible 
to antibiotics (esp to tetracycline) 

° Contains both DMA & RNA 

Elementary reticulate bodies (stained with iodine) are 

found. HP (Halberstacdter Prowazeke) bodies are also 
found. 

• Nucleic acid amplification test (NAAT) is highly sensitive 
and specific test. PCR is most sensitive while culture 
(McCoy cells) is most specific. 

• C hlamy did trachomatis causes 

° Trachoma: M/c infectious cause of blindness in 
India (A-C strain) 

° NGU (m'c cause) , endocervicitis in females, infantile 
pneumonia all these are caused by D-K strains 
° LGV by L,-Lj strains ( Frei's test \ Miyagawa 
corpuscles’) 

• Chlamydia pneumoniae — is found to be a/W 
atherosclerosis and CAD (MI). 

• Chlamydia psittuei — causes pneumonia in birds. 

• Strains of Chlarny dia and d/s: 

A,B. Ba, C strains -> Endemic blinding trachoma. 
D-K strains -> Inclusion conjunctivitis. 

Genital chlamydiasis, 

(NGD, endocervicitis in 
females) 

Infant pneumonia. 

LI-L3 strains LGV 

TWAR strain -> Acute respiratory d.seasc. 

• T/t: TetracycIine/macrolides.Azithro for NGU. 

ACTINOMYCOSIS VS NQCARP1A_ 


Gram stain 


I 

Acid 

fastness 

Aorpho 


Actinomycosis 


Gram+filamentous 
branching 

NOT 
( AFB) 

Non-motile 

Non-sporing 

Non-capsulated 


Nocardla (aerobic) 


Gram+filamentous 

branching 

AFB + weak 

(but N. madurae AFB ) 

Non-motile 

Non-sporing 

Non-capsulated 


Inhabitat 


Infection in 



Cl/f 


Ox/ 

Microscopy 


T/t 


Normally found in 
oral/genital flora 

In immunocompetent 
l.Oro-cervicofacial 

m/c type 

i 

Woody/lumpy jaw 

2. Appendix in GIT 

3 . PID in IUCD users 
(A.israelii) 

Spidery colony & 

Sun -ray appearance 
_» Ray fungus. 
Creamy white 
granules or 
Sulphur granules 
(organism + pus) 

Penicillin 


SOil inh abi ti 

" d08 <”S\ 

HIV/ A | D ^ 


r Dr, 


X. 


Airb orn e j , 

bungs 

s Putum. % 




CXR 1 Lt 'owe 

nodul *wi th r S 

cavitation 


Paraff 


in bai, 


TMP-SMx/ 

■ sulfon a rniH a , 


mycetoma 

• Chronic granulomatous d/s caused by f Ungj 
bolli. 

• Involves s/c or deeper tissues destructing , hc 

bone and fascia. Ci % 

• M/c site is foot. Other sites are hand,gl utea| 

thigh. N 

• 1st described in Madurai(Mycetoma Madu^ 

as abscess, tumours with 


foot). 

Presents as abscess, tumours with m u lt iple 
discharging pus & sulphur granules (tightly 
colonics of organism). \ 

Approach to Dx: Based on 

Examining the pus 


f” 

Color of discharged granules 

I 

i -1 

White to yellow Black 

I i 

Actinomycotic Eumycotic 


1 

Crusted smear of 

r 

i 

Thin filament Sioui 

l | 

Actinomycotic Eumycoo; 


. e color of grains 

is lung! (Eumycvtoma) > bade™ 
_) 


- „si"' el, '^Zma is fungi (Eumyceto 
* C !' c cause of,n>t tes (Actinomycetoma). 



*55* 

--7^,, 


Brown 

black 


Actinomadura 

pelletieri 

Red 

Streptomyces 

somaliensis 

Yellow 

Actinomadura 

madurae 

Pale 

Nocardio 
brasiliensis/ 
cavae/asteroides 

Pale 

- , —.. -1 


-j --ppr?>prc~ TO FOCUS _ 1 ’• ■ J 

lesions (botrymycosis) ore occasionally 

* ^ducedby staph.aureus. 

pt ° d ^cetoma - Keto/Uraconarole. 

* - Streptomycin + Dapsone/Co-tnamox. 




VIROLOGY 


Dunya. Orthomyxo, Corona. Aren. (DOCA) 

• Circular viruses ore , nNA^ 

Bunya, Arena (ss RNA) and papovav.rus (d DN A) 

■TpojNTSfOFOCyS^ -- — ' 

(foot & mouth disease viru 
Rhabdo & smallest RNA virus is Picorna 

• Smallest bacteria - Mycoplasma. v/rus w ith a 

A Rous sarcoma virus is a retrov ‘ ru DNA intermediates. 

positive sense SNA »eno-e M v,r,, - 

it contain - gag, pal & sre gene. The sre gene 

retroviral oncogene to be discovered . --— 

. Virusoid: Nucleic Acid dependent on helper 

. pathogen cons.s. of few hundred 

nucleotides (Single-stranded covalently dosed encu 
RNA molecules).existing as highly base-paired rod like 

structures without protein coat. . from 

. Prions: Abnormal cellular protein that can spread lro 

cell to cell. 

• Virion: Extracellular infectious viral particle 

. Elementary bodies : Stained virus that can be seen by light 
microscopy ex. pox virus (largest virus) 

Isolation of Micro-organisms/Viruses 

• Chlamydia —> Yolk sac inoculation 

• HBV —> Cell lines transfected with 11BV DNA 



Structure of Viruses 

• II DNA viruses arc double stranded(ds) «£: 

• rNA druses are single stranded(ss). 

Optional ss DNA viruses are : Parvovirus 
Exceptional ds RNA viruses are : Reovirus 

. \t ak ed (non-enveloped) DNA viruses 
Parvo Adeno, Papova Viruses (PAP) 

, Naked (non-cnveloped) RNA viruses 
Picorna, Calci and Reoviruses (PCR) 

• Segmented RNA viruses 

Bunya, Orthomyxo, Retroviruses, Arena (BORA) 

• Viruses with negative strand 

Bunya, Orthomyxo, Paramyxo, Arena (BOPA) 

• Viruses with helical symmetry 


Culture of Viruses 

• Human fibroblast c/b used for the production of diploid 
cell strains of rabies vaccine (Wl-38) 

• Influenza vaccine c/b grown in allantois ot chick embryo 

• Rabies vaccine (flury strain) &. yellow fever (17Dslrain ) 
c/b grown in chick embryo. 

• Non- cultivable viruses —> HPV, Rota 

Viruses that form pocks on CAM 
(chorioallantoic Membrane) 


• Herpes 

• Variola 

• Cowpox 


Vaccinia (small pox ) 
Monkey pox 

(but NOT in chicken pox) 
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^^-M§P1£ally important viruses 



Herpes 


• Hepadna 

• Adeno 


• Polyoma 

► Papilloma 

' Pox 
Parvo 

Picorna 


Flavi 


Disease/Medical Importance 


Herpes gp of HSV-l-x Mucosal, eye,CNS lesion 
viruses HSV-2 -> Genital herpes 

HHV-3 /VZV -> Chicken pox 

HHV-4/EBV-» IM, Burkitt's 

HHV-5/CMV —x IM like syndrome, retinitis, pneumonia 
HHV-6 —► Roseola infantum 
HHV-8 -* Kaposi's sarcoma 


HBV 

Adeno 


JC virus 
TypeS 

Typel/BK virus 
HPV 

Pox 

Parvo 


Echo 

Coxsackie 


Toga 


Rhino 

HAV 

HCV 

Arboviruses 

Rubella 


Hepatitis B, HCC, cirrhosis 

'■*' < s '" immlne po< ’ 1 coniunlK ' i <fc| 

Z " - kerato-conjuntivitls (Pink nOMWrt ,y e| . 

Type 11,21 hemorrhagic cyl.i.h in transplant -eciprent 
Type 40,41 —* AGE; 

Other types -* hepatitis in transplant recipient 
PML in HIV* pt 

Merckel cell carcinoma 

nephropathy, rejection of renal graft 
Warts, CIN, Ca cervix ( Details in dermato section) 

Molluscum contagiosum; Vaccinia -> Cowpox 
B19 -* Aplastic crisis 

Erythema infectiosum (5th d/s), fetal hydrops 

Aseptic meningitis 

Aseptic meningitis, Herpangina, 

A-16 —> HFMD, 

A-24 -► Ac. epidemic hemorrhagic conjunctivitis, 

Coxsackie B Myocarditis, pericarditis & Epidemic pleurodyn.a (Bornhol 
d/s or Sylvest's disease, devil's grip) 

Common cold 

Hepatitis A (M/c acute viral hepatitis) 

Hepatitis C 

Yellow fever, Dengue, West Nile fever 


Rubella (German Measles) 


m's 



NS-li, 

for 

Denfu 



Scanned by CamScanner 










3 ] 


inclusion Bod 


les 


Inclusions 


S3 


• Intracytoplasmic 
eosinophilic 


Found in 


• Intranuclear 
acidophilic- 


intranuclear 

basophilic 


• Both intranuclear 
& extranudear / 

| intracytoplasmic 


L Ne S ri bodies in Rabies. 

2. Guarnieri bodies in Small pox 

3-Paschen bodies in small pox /cow 
Pox, vaccinia and variola 

4. Henderson-Peterson bodies in 
Molluscum contagiosum. 

5. Bollinger bodies, Borrel's bodies in 
Fowl po x . 

6- Levinthile cole Lillie (LCL) bodies in 
chlamydia psittacossis. 

7. Halberstaedter Prowazeke bodies 
in chlamydia trachomitis. 

1. Cowdry type A in Herpes simplex 
virus & Varicella zoster virus. 
Lipschutz bodies with clear hallo 
in HSV 

2. Torres bodies in Yellow fever 

3. Cowdry type B in Polio & adeno 

Cowdry type B in Adenovirus 

"owl eyes" in CMV 

Warthin finkeldey bodies 

in Measles 


for 


► Measles, RSV 


' roperties of Viruses 

* Hepatitis & polio viruses are relatively resistant to 

chlorination. , . . 

* Sunlight UV-rays, ionizing radiation, rgam 2 

compounds are virucidal. 

* Formaldehyde, B. propiolactone are employed 
synthesis of killed viral vaccines. 

Cytopathic effects of viruses: 
o Syncytium (giant cell) formation 
° Rounding of cells —> Picoma 
° Bunches of grapes —> Adeno 
° Cell necrosis & lysis -» Entero 
° Cytoplasmic vacuolation —> SV-40 
5 Focal degeneration (Non-necrotic pox) —> Herpes 
emadsorption: in Myxo viruses, influenza, 
fluenza. Mumps. 

"’agglutination: Agglutination of RBCs by viruses as 
rifluenza virus. 

ssortnient: Seen in reoviruses (e.g. rotavirus, ortho- 
irus, or bivirus, and coltiviruses) and other segmented 
viruses (Influenza A virus). 


para- 


i 


Elution: Seen in vibrio cbolerae, whj^ 
destroying enzymes —> release of virus fro^^s r 
& reversal of hemagglutination. S een in * 

+ parainfluenza. Mumps, NDV. n 

” V 


HerpesVirus 

• Latent infection is characteristic 0 f , 

viruses & site of latent infect.on is as foU^S 


B Pi 

p hhv-i/hsv-i 

Neurons, 

Trigeminal ganglia 

I • HHV-2/HSV-2 

Neurons, genitalia 

1 • HHV-3/VZV 

Neurons, 

sensory ganglia 

1 • HHV-4/EBV 

Lymphoid tissues 

[T HHV-5/CMV 

Salivary glands, 

kidney 

[ • HHV-6 

Lymphoid tissues 

| • HHV-7 

Lymphoid tissues 

1 • HHV-8 

- 


Muc 05 a r ^ 

d/s H. r 




Chi 


c ^eri 




Po». 


Mono n^> x 
JVndro^ 10 ^ 
H emo rrh : 1 




in t 



Varicella Zoster Virus (VZV) 

VZV causes 2 distinct clinical d/s 

1. Primary infection with VZV in non-inunune j^-. 
causes —* Chickenpox 

2. Reinfection with VZV in immunocompromised j n(lj . 


- J Uldjyjj 

causes Herpes Zoster(Shingels). 


Herpes zoster is d/to ractivation of virus in sensory 

(e.g. trigeminal ganglion) seen in old age. ^ 

• Residual pain/ neuropathic pain in dermatomes of aff 
sensory ganglia is k/as -» Postherpetic neuralgia 

• When VZV involves ophthalmic division of 5 t |, R 
nasocilliary nerve -» Ophthalmic zoster (Herpes J 
ophthalmicus) occurs. 

• When VZV involves facial n v, (Reactivation of Vzy r 
geniculate ganglion) it is a/w eruptions on ipsL^Ltympt. 
membrane / EAM (external auditory meatus), facial^ 
often a/w loss of taste in the anterior tongue, tii^ 
hearing loss and vertigo - k/as Ramsay Hunt syndro m; 


, de nO VirUSeS J7 scr otypes nK there: 

■c pNA vir ' rioU s serotypes: 

* rtse^ 4 ’ 0 Pht.rynso-cohjunetiv.nl fever 

' type 3. 7 ‘ 1 , Stviming pool conjunctivitis) 

... Epidemic keralo-conjunctivit.s/ 
Typ c 8,19,37 Shipyard eye 

... Hemorrhagic cystitis 

type I*'" ...pneumonia 

Typ e 3. 4 ’ nitirrhoea 


A 7 . 

’ ’ . Diarrhoea 

Type 40 ' 4 " 


. k ieVii-u seS 

C0 * S A oj- acute hemorrhagic conjunctivitis. 

, C o^ ackie B Myocarditis, pericarditis & epidemic 
CoxS ackie . /Rron holve’sd/s) 

pJeU rody n *a(^ ^ _ jjerpangina. Hand foot & mouth 
# Other coxsac 

d/s- 


o V iruses 

Entef Causes pneumonia and bronchitis in children 

gy-68 . . L..«nnrlicpnsp 


EV - 69 

e V-70 

EV-71 


EV-72 


Hot a/w any human disease 
Causes acute hemorrhagic conjunctivitis 
" Originally isolated from meningitis and 
encephalitis, HFMD 
Hepatitis (also K/as HAV) 


MM P *L IM 131 - —--- 

uses do not couse hemorrhagic fever. 

* Enter d cheek appearance is seen in erythema infectiosum. 

^ Jpyjn fection found only m humans. - 


ROTAViRUS 

u]a ted virus of Reoviride family which contains 

• Rented ds RNA genome (SPLIT GENOME). 

, 7 distinct (A to G) antigenic subtypes exist. 

• Group A subtypes are the major cause of diarrhoea 
worldwide. Virus can not be cultured except group A. 

• Group B virus is also k/as adult diarrhoea rota virus. 

• D/g: Rota virus anti S en detection in st0 °l by latex 
agglutination or EIA. 

• VP6 (viral protein 6) is the major structural protein, 
determines the group specificity, & is the target of 
immunogenicity. 


VP4 &7 determine serotype specificity. 

M/c cause ofdiarrhea in infants- S o into" 

Antibodies found in mother s mi ^ _ 2 . children, 

is frequent at the time of weaning Q f secretory 

Loss of villous epithelium & proliferation 

crypt cells -> Secretory diarrhoea^ Accumulat ion of 

i in brush border enzyme 
diasaccharides -> Osmotic diarrhoea' . , 

Minimum infective 'n^ulum ■- stool . 

Infected individual sheds. P dia rrhea. 

IP is 2 days f/ by vomiting & lhen s f cre > 

Infection is common in winter & fa • 

T/t: Only supportive. risk 

Rotashield vaccine was withdrawn fi¬ 
ef intussusception. 



HPV 


Non cultivable virus. 

HPV-1 & 4 : Cause skin & plantar warts 

HPV-6 & 11: Low risk type , sexually transmitted & cause 

genital warts (Condyloma acuminatum) 

HPV-16 & 18 are high risk type and cause CIN. cancer 
cervix (50% by HPV-16 & 25% by HPV-18), cancer penis 

and anus. 

Males do not have any significant d/s. 

Best test for d/g: Hybrid capture technique for DNA. 

For screening: Pap smear is useful. 

Vaccines: 

1. Bivalent: Contain 16,18 (Cervarix) 

2. Tetravalent: Contain 6, 11,16,18 (Gardasil). 


Antigenic Drift & Shift in Influenza 


Properties 

Antigenic Drift 


1. Definition 

Gradual/ sequential 
change in antigenic 
structure occurring 
at frequent 
intervals. 

Sudden, drastic, 
discontinuous 
variation in antigenic 
structure. 

2. Due to 

Point mutation 

under selection 

Dressure of 

community. 

Genetic reassortment 

of human with avian/ 
animal viruses —► 
antieenic variation. 

3. A/w 

Type A or B 

type A (rarley B) 

4. Responsible 
for 

Small periodical 
epidemics. 

Major epidemics & 
pandemics. 
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^/.tr/on „ of ocr ' ;r c ' J ""'Ivcnically stable or antigen 
toauinal IriJIur 


MYCOLOGY 


> f'ZjZtZZcn" ", C ° USrd ^ H3N? ° r H1N1 

> Highly pa than • ' C ° US * d by Novcl H1N1 (Swine flu). 

„o, ' ° y >on influenza is caused by HSN1 


*> In 


• Fungi are eukaryotic. 

• Fungi have rigid cell wall composed or cl)j 
polysaccharides. Major structural polyn, ln . ti,. 
Cytoplasmic membranes contains sterols. S 

•T t_...... ,.l,.>mr>frnnhic. 



Parasitic form 


polio yirus 

P, is rc 
P 


They are chemotrophic. 

They are cultured on Sahouraud’s 


p‘ is m , 1 m J° r moit epidemics [ most common), 
p f ' < tlV( ‘ antigen (most immunogenic), eradicated 

, <’a\, s most cases of VAPP (vaccine associated paralytic 

Poliomyelitis) 




x 


Mow Virus Diseases 


Gr. o/s 

Host 

Viruses 

Animal Infections 1 

A 1 Visna 

Sheep 

Retrovirus, HIV related I 

A | Maedi 

Sheep 

Retrovirus, HIV related 1 

B J Scrapie 

j Sheep 

J Prion I 

B | Mink encephalopathy 

1 Mink 

J Prion 1 

j Human infections 

_ 

B | CJ disease 

Man 

j Prion | 

B j Kuru | 

Man 1 

1 Prion J 

3 | Gerstman-Strassler / 

i Srhipinker Svndrome 

Man 

Prion } 

1 jC I Itrii uvti 

Fatal familial insomnia 1 

Man 

Prion 1 

1 SSPE 1 1 

Vlan I 

Measles, Rubella virus | 

j PML / h 

A an / 1 

>apova (Polyoma) I 

’Irus J 


They are cumm-u — —.- a ag ar 

Khinosporodium can not be cultivated & ^ ‘^ 

difTicult to cultivate. ^Vl 

• Fungal slains: Gomori's, Grocotfs met|, an . 

PAS, mucicarmine, alcian blue. ^ 

• Fungi imperfect! /Deutcromycetes _ 

reproduction found e.g. Candida albi Cans - y 
immitis. Most fungi of medical import^SJj 
deutcromycetes. 

• Budding yeast cells are: Fungus which 

budding. %, 

• Classification:- 

I True yeast: Cryptococcus (single celled) 

2. Yeast like organism : form pseudo m 

Candida (single celled) N (( 

3. Moulds/Filamentous fungi : Form t rile 
Examples arc dermatophytes, aspcrgj]j Us 

mucormycosis. % 

3. Dimorphic fungi: Sporothrix etc. 

• Pseudo! iyphae are seen in yeasts : Candida, Cly 
& trichosporon. \ 

0 Septate hyphae are seen in moulds: Aspergi|| US) f 
pcnicillium.malssezia, & some dimorphic fu ngi ’ % 

. ../opiate or Cocnocytic hyphae are found i n Zyj 
(IMucor, Khizopus) & other fungi. H 


mrt ’points to focus_ -— 

" Proare55ive Multifocal Leukoencephafopathy (PML) is a rare 
sZ^telemyeLting d/s seen in immunocompromtsed 
elderly & HiV+ve patients. There are cytologic changes, 
astrocytes and oligodendrocytes which contain viral inclusions 

o/JC polyomavirus (papova virtdaefamily). 

,n Creutzfe/dt - Jakob disease <Q disease) there is 
astrocytosis, spongiform vacuo/otion /transformation o 
'erebra I cortex and deep grey matter sructures (cau 
utomen nucleus) 

irneal transplant may spread CJ disease. 

!> acute spongiform viral encephalopathy (SSVE) is also k/ 
bovine spongiform encephalopathy or Mad cow disease. 


(IMucor, - - 

• In dermatophytoses the reaction d/to hypers ensj||V 
fungal antigen is called Id reaction. 


Fungal Spores 

0 Asexual : Blastospores, arthrospores, chlamydosp^ 
sporangiospores, 

• Sexual: Basidiospores, zygospores, ascospores,^ 

• phycomycetes form both asexual & sexual spores. 


DI-MorphicFungi 

They exist in both yeast form (single celled at 37° q t 
mouid form (filamentous form at 25° C).Thermal!) j 

motphic. 




C^'Zces d errria '~ 

zzs&sr" 

Ilia 

ithrixj 
■rfio n ‘ c 






Muriform cells 
Yeast 
Spherules 
Adiaspores 

Yeast and short hyphae 
Yeast, pseudohyphae 
Hyphae, chladmydioconidia 


* polarized light) 


Malass ^ 13 


,Fun9i 



0 

Fig-: A- Apergillus; B. Mucor 




A Ca ndida albicans; B. Histoplasma capsulatum 

r*6* * 


Oof 
o 

o 

o 





0 — . pafacoccidiomyces (Ship v-hpe. panarn) 

Fig.: A. Coccidiomyces; B. Paracocciu 


Aspergillus 

• Remember: (some interesting facts) 

^cute/ narrow angle (45°) 

Septate hyphae 

Penetrate vessels 
£osinophilia 

fRuiting bodies branching a 1 acute/ 

. Septale hyphae’ with dichotomous branch 

narrow' angle (45°). 

• Fruiting bodies* with conidia .... 

. Invades blood vessels, causes prese „,s 

. Allergic bronchopulmonary asperg.l osts (AW ) P 

with type 1 HS reaction & asthma like symp 

• Different strains & d/s 

. „ v Otomycosis 

A "fumieatus -> Invasive aspergillosis, pulmonary 

aspergillosis, keratomycosis 
. nnvuc -> Afiatoxicosis (Hepatotoxtn) 

because of invasive A~ is A.fumif>atus. Seen in DM 
M/c human d/s produced by aspergillus is otomycos , 

which is d/to A. /tiger. 

0 Common in immunocompetent (non-HIV) host. 

• Halo sign, crescent sign +. 

Rhinocerebral Mucormycosis/Zygomycosis 
0 Caused by Rhizopus, mucor & absidia. Rhizopus oryzae is 

the m/c cause. 

Common in diabetics. 

D/g: biopsy shows aseptate hyphae, ribbon like, branching 
at right or obtuse angle. 






Fig.: Cryptococcus neoformans 


Candida 

• M/c oppurtunistic non-invasive infection in H1V/A1DS is 
oral candidiasis (thrush). 

• Ovoid / spherical budding cell which produces 
pseudomycelia (pseudohyphae) both in culture & tissues^ 
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• Cliliimyilosporcs', ccriii lubes’, blastocyst MU 
Raynaud s llrodic phenomena', diaper rash. 

Histoplasma 

• C apsiilatcd is a misnomer as it is ntiii-cnpMilatcd. 

• Uiiencapstdalod. oval budding yeast present inside 
macrophage. 

• lubcrculale macroconidia' 

• I listoplasmosis is also k/us Darling d/s or Caver’s d/s. 


Cryptococcus 


• Urease * ve. encapsulated. 

• Prominent polysaecbamltLcapstilt 

• Capsular halo is seen in India ink preparation ofCSF. 

• True yeast (multiply by budding), blastospore* 

• Highly pathogenic fungus in HIV 4 vc patient. 
Cryptococcosis is the most common systemic (or invasive) 
fungal d/s in HIV-infected persons. 

• Infection acquired by inhalation of soil contaminated wit 1 
pigeon droppings, causes European blastomycosis. 

• Differs from non-pathogcnic species of cryptococci y 
ability to grow at 37 °C and production of phenol oxidase^ 

• 4 serotypes A.B. C, & D . Most infections are cause y 
A and D. 


uiuynusiii. 

1 ~ 

Hyphae 

Other /f _ 

P/« 

P 

1 Broad 

Non- 

septate 

1 Sporangia arising 
from stolon 

Zygomycosfs 

r j 

Septate, 
branching I 

at 45° 

Common In 
Immuno¬ 
compromised/ 
diabetic patient 

Hyper- 

eosinophilia 

Phinn- 1 


Zygomycosis/ 

Mucor 

1 (Phycomycetes) 


Broad 90° 

Non- 

septate 


f Candida 


' Blastomyces 


Pseudo- 

hyphae 


Single budding 
yeast cell, 

Chlamydospores+ 


cerebral 
mucor¬ 
mycosis 

Candidiasis 


Dimorphic / Double contour, 
Broad based 
budding yeast 


Infection of 
sinuses, 
North 
amerlcan 
Blasto¬ 
mycosis 


Hyphae Other/f 


coccidioido 

mycosis 


Paracoccidio 

mycosis 


Sporotrichosis 


Dimorphic 


Dimorphic 


Dimorphic 


Non-budding 
yeast, 

arthrospores 
(Spherules* Wl , h 
endospores). 
Barrel shap ec j 

anthroconidia 


is P rl 


gjobuiinsmia - » ,v - 


lb 


•IL. \ 

Weis 


• h vj ce ! with— 

4 ’ 5 : cciO^J ^nd iscaSC ; _ is + Monospot test & 

, Itf^osis- S,C mononucleosis + * 

,nfec< io °* ^-CM V -. nOW Was Pneumocyst.t.s 

.itis Car,n " 

pnedrf° cyS cs coding for restriction 

“‘SawiMie »s I. lack. mcrhyUse. 

. tn— 


JE, 


Spheres with 
ship wheel 
pattern 


Round cigar 
shaped budding 
yeast in tissue 
surrounded by 
asteroid bodies 


polio virus 

. Bordetella pertussis, 
r., (1 tOXin 




cryptococcus. '*% 

wrphic fungi couse infection thr 0Ugh 
n except sporothrix schenkii (thorn l„j Uryj \ 
American blastomycosis is d/to -a Bh ito ^ 

mericon -- "-> Pome occidiomy tj 4 

»» Cryptococcus. 


SOME IMPORTANT NEGATIVE 

POINTS 


POINTS OF SPECIAL MENTION 


ickettsiac arc not culturablc, only rickcttsia w hic jj 
ilturcd -» /(• Quintana 

Tiong Hepatitis viruses only ///IKean be cultured, 
nong various strains of Rota virus, only ^ 
n be cultured. 

I Shigella ferment mannitol except Sh. dysentery 
ctose is not fermented by Shigella except Sh.son* ( 
racolons which are late lactose fermenting. 

| botulinum toxins are neurotoxic except C,^ 
otoxic). 

mponent of streptococci which cross reacts wife, 
nan synovial membrane -> hyluronidasc 
j common mode of infection of the Pasturellamul^ 
\nimal bite 


►^^hlairiydiaMnJfcct^on^ proctitis 

Urethritis , orchitis and vulvitis 

. sssj— 

. Epididy" 11115 . 

o But ns. ° rchltis 

• l nTB 

0 Epididy m,tis 

. But rarely orchitis 

• In Syphil' s 

o Orchitis* 

„ But QO epididymitis, oophoritis 

• In Mumps + 

0 orchitis*, oophoritis 
0 But usually DA pneumonia 

. pneumonia, appendicitis do NOT occur in -> Mumps 
. pancreatitis, aseptic meningitis do NOT occur in 

Measles 

• NOT involved in cryptococcus infection -> Kidney 

• Nephritis docs NOT occur in -> Disseminated gonococcal 
infection 


Vcnito do “ o T „ c „in-B° n,,,s ” h food poisoning- 
Diarrhea is NO b . Botu lism, stapn. 

Fever is NOT seen i Rabies 

Viremia docs NOT seen 

Viral inclusions arc Bor deteUa peDus 

infection. NOT seen m ,i toxin 

, Capsular virulence is y _. pre form , 

• ,nfan.bo,uhs^°J ^ ^ 5een „„h 

. Transovanan transrm 

NOT transmitted by bee —*’ Q Delta antigen 

. (NB’.EBVi* 

. EBV is NOT W - , «««*, 

IU. Burkin’s fywtod.d f ~ J —. Memory response 

. NOT true about carbohydrate a 

is SCen • u NOT produce - sphingomyelinase. 

• Staphylococci do nw v c holerae 

. HUS is NOT caused by ™ ^ bUcs lhe vert ebra 

. NOT true of scrub typhus 

host ital toxoplasmosis -> lg G is diagnostic 

. NOTtrueofcongenhaltoxop _ Hemorrha gi C fever 

. Enteroviruses do cause rash _* Q-fever 

. Rickettsia which dc*NOT ‘ _ Streptococcus 

: ^HdSspSrS docs NOT produce B us 8 au g rc„c 

. NOT aSaroTytic Clostridia -Cl spores 
. not uselul in DN/Vanaiysis - rabwnce - 

• NOT responsible for transmrssion of dru fe 

. Conjugatron does NOT involve phialophora, 

• NOT a dimorphic fungi G 

Cryptococcus _ 

• NOT true regarding Campylobacter jejuni —* uinans arc 

the only reservior. 

• NOT an example of superantigen -* Exfoliative toxin 

• NOT a causative agent of Madura foot —* Candida 

" ■ examination is NOT useful 


Sputum examination is NOT usetul in -> Tnchiura, 
Babesia. 

Pulmonary esosinophillia is NOT seen » babesiosis 
Mycobacterial species are NOT differentiated 
oxidase test. 

Anti tubercular drug susceptibility can NO 1 be done by 
disc diffusion method. 


by 
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NO I a Umcno.t of complement — II- cell transformation 
NOT tine ot'Miepnviveal toxin — crythrogenic toxin i 
pl.iMnul mediated 

NOl line ol'elostiiilimn perlringes — Ityluronidase is th 
the most important toxin. 

Autoel.n ing is NOT suitable for — Plastic syringes, shar 
instruments. 

Diarrhoea is NOl caused by —♦ Picorna viruses. 

Koch’s postulates are NOT followed by -+ M leprae, 1 
pallidum 

Koch's postulates are NO P followed by — M leprae. 


RECENT POINTS 


• Diphtheria toxin acts by inhibiting protein synthesis. 

• Endeinicity of cholera is related to warm water, tropical 
climate and salinity of water. 

• Full genomic sequence is known for -> //. pylori. 

• H. pylori has 5-7 sheathed polar flagellae. 

• Minimum infective inoculum for shigella is 10-100 bacilli 
while for salmonella it is I0 1 -ICri bacilli. 

• Bacterial counts in GIT: 

Duodenum —> 10 1 - 10 6 /gm. 

Jejunum, upper ileum —> 10 5 - 10* /gm. 

Lower ileum, caecum —» 10*- 10 10 /gm. 

Colon, rectum —» 10"- 10 l2 /gm. 

• Transport media for stool: 

° Cary-Blair media 

° Buffered glycerol saline 
° Stuart medium 

Cholera toxin acts on : adenylcyclase 
ZN Stain used for Mycoplasma : Dyene’s 
Fied egg colony is seen in —> Mycoplasma 
Normal commensal in FGT (female genital tract) 

-» Lactobacillus, streptococcus, actinomyces,coagulase 
negative staph, gardemella vaginalis (Not Bifidobacter) 
Non-pathogenic mycobacteria —» M. smegmitis, M. phlei, 
M gordonae, M. paratuberculosis. 

Fish tank granuloma is caused by —» M. marinum. 

Cigar bundle appearance is seen in -» M. leprae. 
Herpangina is typically caused by Coxsackie group A 
viruses. 

Not a pox group of virus : Chicken pox 
Histoplasma all are true/e : Capsulated organism 
Mycobacterium avium intracellulare is also k/as Batteys 
bacillus. 

Bacteroids are Gram negative bacilli. 


DOC for chemoprophylaxs of cont a 
plague : Tetracycline Cls op 

Cat scratch disease is caused by fe r N. 


V 


. Oar 'on ell \ 
Rat bite fever is caused by ''ot ' 

X\ 

S 


streptobacillus moniliformis. 

Red leg disease is caused by acronio n 
Pneumonic plague incubation period i s 
Pneumonic plague diagnosis » «u, br H.N 


culture. 


'sh e 






HSV encephalitis, best way to di agn0Se ^ 




Plr. 


CSF. ■ 

Most cases of Listeria are d/to serotyp e ^ 
Legionella is gram negative, motile org nr] - 
Listeria monocytogenes is only g rarn + ^ S| A 
endotoxin. "'Vi, 

Brill-zinser d/s is caused by R. pro Wa , ek . 

Query fever is caused by co.xiella burned 
Ponlaic fever is caused by Legionella 
M/c species of pseudomonas causing intra v 
related infection -» Pseudomonas mahip^^Us. 
Treponema pallidum w'as discovered by 3 
HolTmann. 

Virulent strain ofT. pallidum can be m a i nta . 
passage in testes of rabbits -» Nichol's strai '^y it 
Cidex is 2% glutaraldehyde solution. 141 n ' 
Endemicity of cholera is related to wan^ 


climate and salinity' of water. 


w at er 


s ack lf 


Herpangina is typically caused by c 0x 
viruses. " ^ 

Mycobacterium avium intracellulare 

photochromogen. 15 5 , 

RTLAMP (Reverse transcriptase loop medi ated 
amplification) is done for Ebola virus. aiS 0 V v 
Citron bodies - Boat or leaf shaped pleon^. 
usually associated with Clostridium septi CUai ^ 
Gram positive, anaerobic bacteria that cause 
Some bacterial colony appearances:- 



Fig.: A. Cocci in chain: Strepto; B. Cocci in duster;! 




'•Wi 

r$y 

-A pneumococcus; B. Meningococcus 

Fig-: Diplococc. A- 

— ^ 

u *1 t Jsk 



v^if x -v*. 

5" » 


_ ks 

U n stick appearance (Anthrax bacilli); B, Chineese 
Fig-' A ' pattern (Corynebacterium diptheriae) 


cycles: egg, larva, nymph, and adult. The larva is tlw only 

stage that can transmit the d^s to human. 

Mesosomes arc folded invaginations in the plasma 
membrane of bacteria that arc produced by the chemtea 
fixation techniques used to prepare samples for electron 
microscopy. They have a role in cell wall formation during 
cell division, chromosome replication, or as a site tor 
oxidative phosphorylation. 

Zygomycctous fungi have primitive cocnocytic hyphac. 
India ink is for capsule. 

, v-Src gene encodes for Rous sarcoma virus. This proto 





ohol kills bacteria mainly through 2 mechanisms: 
Ethyla Saturation and dissolving the lipid membrane. 
P rotel " sitive cell wall is a single layer that is 20 - 
^^th-ck The Gram Negative cell wall has a 
80 flglycan layer that is about 2-3 nm thick. 

P'e gra™ stain consists ° f colouring dyes llke crystal 

violet and saffron. 

rholera as an example of secretory diarrhea. 

• kettsiae are resistant to sulfonamides. The sulfonamides 
*fmulat e rickettsial growth and thus are contraindicated in 

the treatment. 

Scrub typhus is an infectious d/s that is transmitted to 
humans from field mice and rats through the bite of mites 
i: v e on the animals. The mites have four-stage life 


v-oiv - -- , 

oncogene may play a role in the regulation of embry onic 
development and cell growth. 

Spirochetes have a spiral shape, a flexible cell wall, and 
motility mechanisms based on structures called axial 

filaments. 

Spirilla have a spiral shape, a rigid cell wall, and motility 
mechanisms based on polar flagella. 

Milk ring test is done for - Brucella . 

Fruit shape virus is Variola. 

Bullet shape virus is Rabies. 

Fungus which multiply by budding are Cryptococcus, 
Candida and Sporolhrix 

Plant pathogen consist of few 100 nucleobascs, high 
complementary, circular, ss RNA, without protein coat. 

Both intra and extra nuclear inclusions are found in 
measles. 

• Gonococci affect bulbar part of urethra first. 

» Milk ring is found in - brucellosis . 

» Neill-Mooser bodies are seen in Murine typhus d/to R. 
typhi. 

• Contaminated water used for washing endoscope, will lead 
to infection of Mycobacterium Chelonae. Mycobacterium 
chelonae can cause keratitis in soft contact lens wearers. 

• Histoplasmosis is also k/as Darling d/s or Caver's d/s. 

• Protozoan cysts are stored in —► Low viscosity polyvinyl 
alcohol (LV -PVA). 

• Ig which cross placenta - Ig G. 
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PARASI' 


OV^i 



7.1 __ 

c -° fjcEpT ^ (D«> 

host or d L 'f ,n j ;f possible 

• .1primary h ritV ‘ 

sexually. . rhour a pathogen m rejnfeC ted 

. n-tervoir In,'c an h*b° ^ m »y b rf , 

several times. A res 


In x solium man acts as both O/u 

* optimum host for most nematodes bn 

0 Filarioidea (I/H - Mosquito) Pl ' 1 

0 Dracunculus (I/H-Cyclo pes ) 

# Mon « definitive host for 


» M‘ m " ' , " IOxr lh, t 

Mb »■/<«• /■"■ " M " ‘ '< m „„ , "X 

•* !• . ^ 






pathogen. 

:ermediate/2°Host onb rforash«t 

SESSf 

"or trypanosomes. 1™ ^ host, 

vhile the tsetse Ay' sU, P 


0 plasinodium ( malaria, 

O Echinococcus granulosus ( Hy datjd 

o Toxoplasma s ) 

Sarcocystis indonensis 

o Spi rometra ^ n: Interrr ediate STpp^ 
or 

hos . in which infect,ous n -ent miUtj / 's» v 
level and provide source of infection'Hi* 
arthropode vector. Examples are 0 : : 


~ s are 

Arboviral encephalitis (Pi gs in 

o House flea in plague 
o Monkey in KFD 

Enzootic host 

o Rodents in plague 


JE) 


N 



iome protozoa 

J 

Like 

"rypanosoma 

lasmodia 

«ishroania 


Infective Stage 


Trichuris 

Entcrobius 

Ancylosioma 


«*«*«'** 0 T r n ^" m S^ 

5. histolytica. G. lamblia. uu 
nalis, B.coli). 

r required in: 



Mature quadrinucleat e cyst 
Promastigote 
Amastigotes, metacyclic 

trypomastigotes 

Cercaria 




C cinensis Fresh water snail 
P. westermani Snail 

D. latum Fresh water crustacean/ 

cydops 


fish 

Cray fish, Crab 
fish 


P ARAIS1TES: COMMON POINTS 


parasites found in Brain (Neuroparasites) 

• T. Solium, 

• Acanthamoeba, Naegleria 


■ tes transmitted via blood/HEMOPARASITES 

; f,^"" ,spp - 

; r^ amacn ' zi 

site s entering by penetration of skin 

^ ,/ostorna duo/cannium / brazillens is 

; (i%«or<«* riam 

' ‘schisto*** 
c,mn&l°i des 

$ Stm’S. [Mn: HANSS] 

# H nana 1 

!te< found in urine (Uroparasites) 

paras' 1 * 

Schistosoma hematobtum 

\ Wcheria bancrofti 

0 Tr ichomonas vaginal,s. 

rcis ites transmitted by sexual contact 

Trichomonas vaginalis 

\ Entamoeba histolytica 

Giardia lambdia [ GET it sexually] 

parasites transmitted congenitally/ Vertically 
, Toxoplasma gondii 

0 Plasmodium spp. 

, Microsporodia 

t Tryp anosoma cruz ' 

parasitesfound in muscles 



.-t dX 



LARVA OF 


CYST OF 


Taenia Cysticercus 

saginata bovis larva 

T. solium Cysticercus 

cellulose larva 

Trichinella Encysted larva 

spiralis (Myocarditis) 

Toxoplasma Pseudocysts 

Echinococcus Hydatid cyst 

granulosus 


Cow/buffalo 


Pig (pork), 
human 

Pig, rat, 
human 

human cardiac 
muscles 

muscles 


LzLll P PINTSTO^o CUS ~----- 

4 o!rS!,h 1 « 

not u ' hUm but lw **«*> boKtoj 

Wo/tf »“» « 

4 Sir ■*“ is **•*” ° ! - <«— *■—- 

+ P 1°T S - Ptawtt 

giardia, trypanosoma. 



gjJNICAL POINTERS IN SOM EPARASITIC D/S 

ST 

J * Entamoeba histolytica 

• Giardia lamblia 

//Taenia soli um (cyst icercosis) [ C ysts in b rain, partial seizures 

• Diphyllobothrium latum 



Solitary liver abscess 


Watery diarrhea, bloating 


B12 deficiency, megaloblastic 
anemia 


Ech inococcus granulosus _Hepatic cysts (Hydatid disease) 

Clonorchis sinensis (Biliary tract disease, choiangio 


| • Paragonimus westermani 
Schistosoma mansoni 
Schistosoma haematobium 


Trypanosoma cruzi 


Ancylostoma, Necator 

Enterobius vermicularis 
(pinworm) 


carcinoma 


Hemoptysis 


Portal hypertension 


Hematuria, bladder cancer 


Dilated heart, esophagus and 
colon (DCM, megaesophagus, 
megacolon) 


Microcytic anemia 


Perianal pruritus 


PARASITICTESTS 

• String test is positive with 

Giardia, Cryptosporidium, strongyloides, Parahaemolyticus 
Vibrio [Mn: Gia cried strongly during PV] 

• Skin snip is positive in - Oncocerciasis 

• Sabin Feldman dye test - Toxoplasmosis 


Frenkel’s skin test 


- Toxoplasmosis 
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POINTS TOFOCOS--^^^ 

««**■«* 

, ,„ {/(*« arC 
iot- l^ lil ’ ncn ' ,J 1 

\ rich urd^± 

hipw oond>xrntO< rr ' (M „ ; HA^] 
cans pneumonia 

ihma (in sputum) 

,.. " 


AfltttW 7po»IbW »ntiC e, « 


. Gurd.a specrf^Ag ^ 

• Galactose lectin Ag^ 

• WKK. rK39 

• PI 3 (Pepsin Inhibitor). PC 


Giard'a 


lambl'3 


Entameba b |S 


,to!yt |Ca 


Ascaris 


(phoipborylcholm«| 

. Na ASP2. N1F. NKBP, HPI, 


hemolysin 


• HRP-2 (Histidine rich 
protein-2) 


Hookworm 


pLDH 


Plasmodium viva* & all other 
plasmodia 


. TT47, TsMlF.ES products 


200 kD. OG4C3 


Trichuris 
Wucheria bancro(ti 


PROTOZOA 


Cystic Stage is NOT seen in 

1. Trichomona v vaginalis 

2. Trichomonas intestinalis 


, m i.EntamocbafragiHs 


w 


pro 


toI oa «uUng traveller's diarth 


V toroftneu 


°« 8 


• ulS hnun^“ unr 
-a*- • ^ " 

ich tape. • S,M — 


Lo 


w 


vi ; 


N 


diaspora 

. Cn ptosporodium 

4 ' , n m evsts arc stored in 

Protozoan 

l;„ho.(LV-rvA). 

Infective stage » all 

^Trichomonas c. 

Small intestinal amoeba >s - Di . e \ 

U rgest intestinal parasite ^largest Pr O t 0? ^ a ^ 


Ptotoz, 


V 


o an 


Only cilia te protozoan -> B coli ' v<1 n . 


M'c* protozoan parasite -> Toxopl^ 




«Oi 




Ef rrAMOEBAHIS 10 l.Y-ncA 

commensal of colon. 

pre .c y stic stage endoplasm is f re 
Infective stage is quadrinucleate cyst ^ 


Ingested 


RBC 




pig.: A. Trophozoite; B. Quadrinucleate c v 

Cyst: Surrounded by highly refractile me 
wall. Glycogen vacuoles <£ chroma, ed 

Of 


present in immature quadrinucleate C y st 


3nij 


qua< Jno^. 


they disappear as the cyst matures & i n 
Trophozoite: Actively mobile, p $e 

asymmetrical shape. Cytoplasm have 2 ^ 
ectoplasm & endoplasm. Nucleus is eccentric^ 



1 






RBC, 


iRD |ALAMBLIA 

M'V taumlu, Moth) is found in jejunum 

Jfjut . . M . 1 :-• • 



6|AJ 

Gifl [ d odcnun & »" bibi,s di 8 es!ion m intestinal rnucosaTit 
& 1 U noT invade mucosa.Limited to lumen of human SI 
d ° CS lied by binary fission in small intestine. 
N lLll, hoZ‘>‘ tc: Tcar dr0p Shapcd ’ b/L svmmt.t 

4 P airS 

Ost^Oval shaped. 4 nuclei, ascostylcs & margins of 



Axrtfcncr Amelia 


Nucleus 


Tear drop sm.ij-cu. n/i. symmetrical, has 
of flagella. 2 nuclei, 2 sucking discs. 2 median 

2 ascostylcs. 


Ajr.orstye 



Parabasal bo<3y 
Undulating 
rrve.smDrar.e 

Posterior 
fl-vgelium 



rmsnouxr 


su 


eking 


discs. 


El POINTSTO 


FOCUS 





Eosinophilic meningoencephalitis is caused by angio- 
strongyloides cantonensis & and Gnathostoma spinigerum. 
Granulomatous amoebic encephalitis is caused by 
Acanthoemoeba. 


PR1MARYAWOEB1C MENINGOENCEPHALITIS 

(PAM) 


Giardiasis is a/w common variable immunodeficiency, 
selective IgA deficiency, X-linkcd agammaglobulinemia. 
Infective dose is very low. 10 cysts are sufficient. 

Clinical features of giardiasis:- 

o Diarrhoea in campers & hikers (Traveller's diarrhoea) 
a/w bloating flatulence 

o Resemble tropical sprue/coeliac d/s -> llattened villi+. 
T/t : Metronidazole for 5-7 day or Tinidazole 2g single 
dose. 


Causative agent . \aegleria fawleri, Hartmannella, 
Acanthamoeba castellani. Balamuthia also causes amebic 
meningoencephalitis in immunocompromised host. 

Infection is acquired by contaminated water with 
trophozoites/cyst, inhalation of dust 
I.P.: 2-15 days 

Target tissue : Olfactory neuroepithelium 
Cl/f : Nausea, vomiting, meningismus, headache, fever, 
photophobia, cranial nerve palsies (III, IV, VI), seizures 
and coma. 

D g . Wet mount of CSF shows motile trophozoites 
The diagnosis of Naegleria should be considered in any 
patient who has purulent meninigitis without evidence 
of bacteria on gram staining, antigen detection assay and 
culture. 


karyosome (central), nuclear membrane 
endoplasm. 

Zymodeme pattern is used for pathog enecih 
differentiate pathogenic & non-pathogeni c ' 
Identified acc/to electrophoretic activity 0 f ^ 
- phosphoglucomutase is most imp, which $W 
more of 4 bands on electrophoresis -> a , p,- f 5 
which show p+ & a- are virulent and invasive) 


& 


TRIC HOMONAS VAGI fJALlS 

Trichomonas occurs only as trophozoite, no cystic form. 
Pear shaped, actively motile. 

Undulating membrane is seen in Trichomonas 
Hemoflagellates. 

Infective stage is trophozoite. 

T/t: Treat both the partners with Metronidazole (DOC). 
Premonition is immunity to re-infection. Seen in syphilis, 
cutaneous leishmaniasis, hyper/holo-endemic malarial 
areas. 

Giardia is a/w common variable immunodeficiency. 


trypanosomiasis 

Sleeping Sickness 



• Also k/as human African try panosomiasis (HAT). 

• Zoonosis caused by T. brucei. 

• Tse-Tse fly (Glossina) is intermediate host & man is 
definitive host. 

• Lab/f: polyclonal lgM, heterophile antibodies, RF are 
present. Try panomas are frequently found in RES cells of 
LN, spleen & CSF. 

• Infective form is metacyclic trypomastigote. 
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kiusnoiocT 


Orgjmsm 
{Caused by) 


Vector 

Reservior 

Disease 


D/g by rodent 
inoculation 


Glo$sina palpal 
Human 
Chronic 
No 


Glossinomor 

cattle 


Antelope 

Acute 

Yes 


Pentamidine 

Eflormthine 

(staged) 


Suramin 




• Stages: 

Stag? I: , , f . s S ign (dto P» stcr '° 

Fever + tLN. Wintcrbottom 
cerv ical lymphadenopailiy) is seen. 

Stage II: . rS p j s seen. 

CNS involvement & abnorma t he name) 

somnolence (- loss of nodurn. 

& EPS features/Parkmsonis s d/s m ^ lars0 pol for CNS 
T/t: Suramin for blood borne ds 
penetration. 


Chaga's D/s 

• Also k/as South American tnpanosonuasn. 

• Zoonosis caused by T. cruzi. 

• Infective form is metacyclic trjpomas re duviid 

- Transmitted by hema.ophagous tr.tomme msec.s, 

bugs. 


• C/b transmitted by BT(blood ), tissue ,ranSp ]t jn 

. Heart is m/c affected. Dilated cardiomyopathy 

biventricular failure. ,. n 

• In GIT megadisease (megaesophagus/mega ^ 

• Romana’s sign+ve, when parasite ie 
conjunctiva, an edematous swelling of one > 

• D/g- Detect" of motile organism in fresh blood or buffy 
coat. In the late stages of African trypanosomiasis 
try panosomes may be found in the CSF together with IgM 
- containing morula (Mott) cells. Mott cells are seen in t e 
excretory part (protonephridia) of Try panosomes. 

• T/t: Nifutrimox. suramin & Benznidazole. 



lEI shmanjasis, kala 2ar 

# Leishmania is obligate intraccllu, 

i„ m acropl»B« of RES. M/c sitc . 

. causes group of disorders. I! ri)at| "k 

(VL), cutaneous (CL), & mucosal \ 




v. 4 -v- 

. ,\ . ^ y> 

- r- , v 



\/L (kala-azar), 
PKDL 

CL [oriental sore) 

CL, new world 
CL, Diffuse 


nexicanc,' 
amawnesis] 
P'fanoi 


mi /MCL (Espundia) L torqz;;/ enc 


Anthroponotic/zoonolic transmi SS i 0n • ^ 
I p i s 2-6 months for Kala azar. ' S See n 
In Kala-azar there is T„l re S p 0nse . 

I g production (hyper Ramni 'e. 


-V 


k 


-Mi, 


,g - ' ..nia|>| 0 u 

pancytopenia and relative ]y mpho Ul " 1 % 1 

and reversal of albumin : globulin r ^ 


a fie 


; cted 


\ 


• L 


and reversal ot albumin : globulin rati Sj 
+ve aldehyde test & +ve antimony test '° - G Si ' 
Cl/F : Spleen is most severely 

splenomegaly). 

Dx: In peripheral blood buffy COa t i s b 
Microscopy reveals LD bodies. For cuU CS ‘ ,0 tK 
McNeal. Nicole) media, Schneider's nied,^ ^ 
L donovani exist in 2 forms:- ' a ls ^ 

1. Aniastigote (aflagellar) form 


. r , ln human 

2. Promastigote lorm -> In sandfly & 


/. rru.U^u*^ -.auiiuiiy & ^ 

• Montenegro test (intradermal Leishntanin, ' 

4 K..rwi*-«;nncitivStv rpnrtirvn It 


-- ' . oilman >n tesm^ 

4 hypersensitivity reaction. It i s of . 
importance. 


- Napier's aldehyde test is also used to di agnos . 

• Antimonial compounds (sodium ^t ^'! 
meglumine antimonate) are DOC but resistance^ 
Bihar where AmB or miltefosine are DOC 

• T/t does NOT prevent development of PKDL (p 0:i 
azar dermal leishmaniasis, in which depigmenj^ 
develop earliest, erythematous patch, then yelk" 

nnrll lip (IVPr fjlCeV 


nodule over face). 
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Entamoeba 

histolytica 


quadrinudeate Tr L ' — 

cyst which °Pnozoit e 

contains ' c °ntains red cells 

E'ycolgen n ° bact eria) 

vacuoles + 


IH ^ (nn/c used), 
ELISA (best) 


'tiarrhoe?)^ 0 ' 6 ' 7 (B ' 00dv 


chromatid bodies 


-| 9 

diarrhoea), 

Uver abscess 
flask shaped ulcers 


Balantidium coli Cyst 


Toxoplasma 

gondii 


Giardia lamblia/ 
intestinalis 


c 


Cyst ingestion 
in under cooked 
P't-at or freshly 
passed cat's 
faeces 

'-/s', (not killed by 
hlorinatlon) in 


Trophozoites 
(V-shaped nucleus) 
Tropho 

D/H domesti cat 
l/H - Human 


Trophozites in 
stool 

Sab 'n feildman 
dye test, 

Frenkel's skin 

test 


Abscess & ulcer 


pus 

'n liver abscess 
aspirates are 
collected from 
edge, 

Charcot 
leyden crystals 
(eosinophilic) 


Disseminated infection 
e g. encephalitis 


c 

wate 


Trichomonas 

Vaginalis 


No cys> stage 


Trophozoite is 
Pear shaped with 
^nnis racket app. 
(railing leaf 
motility) 

Trophozoite 
Pear shaped 


Tachyzoites have 
prediction for 
parenchymal & 
RES 


String test* 
(Used in past) 
Acid fast 


Traveler's diarrhea, 
bloating flatulence, 


A/w common vari 
able immunodefi¬ 
ciency, 

T/t: Metro 



Motile tropho 
on wet mount 
smear 


Cyst 


Isospora belli 
( > 25 m size) 

Cryptosporidium 
(10 -12 m size) 

Naegleria fowleri Warm fresh 

water (through 
nose 


Oocyst 

Thick wailed cyst 
Tropho, cyst 


Acid fast 


Non bloody foul smelting 
diarrhea (often seen in 
campers/hikers) 

STD (Urethritis, vaginitis, 
greenish, frothy discharge) T/t : Metro (treat 
n colposcopy, fiery red both parteners) 
vagina &. Cx ("Strawberry 
cervix ") 

Chronic enterocolitis 


Acanthamoeba 


spread to 
brain via olfactory 
n.) 

Soil, water Tropho, cyst 


Acid fast, string 
test +ve 
motile tropho 
on wet mount 
of CSF 


Chronic enterocolitis, 
severe diarrhoea in HIV+ 
Primary amebic 
meningoencephalitis 
(PAM), a rapidly fatal d/s 


Acute & fatal 
course, most pt 
die in a wk. 


Tropho, cyst in 
biopsy 


Plasmodium sp. 


Babesia 


Sporozoite 
inocula" by 
mosquito bite 
Sporozoite, 
transmitted by 
Ixodes ticks 


Granulomatous amoebic 
encephalitis, keratitis 


Man is l/H 


Malaria 


In cronically ill/ 
Immunosupressed 
pt, ICSOL 


Babesiosis, 

No RBC pigment, Piroplasmosis (in animals) 
Maltase crosses 


Trypanosoma 

brucei 


Metacyclic 

trypomastigote 


Tsetse fly 
(Glossina) 


Trypanosoma 

cruzi 


Infective parasites Reduviid bug 


Leishmania 

donovani 


Promastigotes Bite of sandfly 
Amastigote inside (Phlebotomus) 
the macrophage 


BM aspirates 
shows LD bodies 


Sleeping sickness 

Winter bottom l 

• East African SS (by T.b. 

sign (d/to post 1 

rhodesien se) 

cervical LN-pathy) 1 

• West African SS (by T.b. 


g ambiense) 


Chaga’s disease, 

Romana's sign l 

DCM, Megacolon, 

(u/L edema of eye 1 

megaesophagus 


Kalaazar 

RES is most E 297 1 


severely affected 
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Longest helminth & tapeworm - 




Largest tapeworm /intestinal fluke/t/^V, 



Important conditions a/w 

<y/ 5 eosft sickle cell d/s, sarco Mex W « ^ 

+ CMero* ulce, self heaLng sore 


\ '.4 

^ v . * r ;• *« • * - 

- ^ 4 V- '• • — «•», M ■ * 

f. • • 



. HI/ (giant intestinal fluke) [Remenib er 

• J rt inn trir*ln ^: Oliri . I 


® V', 5 4 

■■ r ' ,■ 
y . 


Hsdatid cyst and trichuriasis are T/ 

J - - '“'^Usp i 


of infected eggs via feco-oral roujc^ b i' 

C IfOrv, 


:V 


soil. 


orn ' V 




mexicono. 


-k Mott cells are also seen in 


m ultip /fW^l 



^jFtj ROCYSTICERCO f. >^NCC) 

• Caused by T. Solium. 

• M/c cause of late onset seizures i n 




. Helminths are broadly classified in»:- 

I. P/aty helminths 

a) Turbellaria 

b) Tremarode (Flukes) 

c) Cestode (Tapew orms) 

2. Ascahelminths .„i/.vceDt 

DOC for all platvhelminths is praziquen 

for Liver fluke —» Bithionol 
for E. granulosus — > Albendazole. 


dev 


e] 


Sir, 


M/c site: Parenchymal > intraventrj -V| 
cisternal > spinal > orbital. ' Cula r s. 

Staging of NCC is k/as Escobar star,; n 


„ A „ enhancing ring lesion that is < 2o 

regular in outline ( a/vv scolex) and „ in si «. 
a midline shift is likely to be ncc ::r^f 
tuberculomas the lesion is usually >20 m m * th 

irregular in outline and may produce ™"!;. rnu,ti P le . 

nuahne shift 
T/t 

] parenchymal neurocysticercosis 
Viable cysts 





Jrr.-Vf' 


rV 


6 - Soil/d^ U t C ^ g ' nSe ^ ts - >F ilariae 
* Nematodes that T 

s that crawl out: Enterobius, T.saginata 

Among Nematodes 






Calcified 


—> 
—> 


Cysticidal, steroids 
AED: No 


7.5 


CESTODES (TAPEWORMS 


■ E. multilocularis causes : Malignant hydatid disease 
. Smallest tapeworm (cestode) in human intestine & 
Dwarf tapeworm is : H. nana. 

Rat tapew orm is : Hymenolepis diminuta. 

Double pore dog tapeworm is : D. caninum. 


• Serology: 8 ' n g- 

O The enzyme-linked im.niunoele 
(EITB) has sensitivity of 98% 3 ^°^% 1 . 
However, its sensitivity j n C as e of^'O' 
calcified lesion is much l 0vver S ' n 8le <^1 
O Serology> should be used • ^ 

neuroimaging. c °nj u 

MR! is better than CT as it may sh 
spots) in the encysted lesion. ° W Sc °let 

D/d : Tuberculoma 

In contrast to tuberculoma 


Enhancing lesions 

Single 


therapy. 


AED 
cysticidal 



—> 


AED; steroid, anti-edema 


t/t 


Multiple 


AED,cysticidal 
steroids 

2. Extraparenchymal neurocysticercosis 

Intraventricular cyst 


and 






multiple, scolices may be visiblf ;!!?^ 1 ^ ? 
c/bseenonCT. 


Subarachnoid cyst 
Calcified 

Hydrocephalus with 
no viable cyst 

3. Spinal cysticercosis 

4. Ocular cyst 


Endoscopic/open removal 
Cysticidal, steroids,VPS 
AEO: No cysticidal t/t. 


Oviparous 
(HEAT) 


Hookworm 
(Ancylostoma/ 
Necator) 
Enterobius 


Segmented eggs 


0u „ . . ^scaris, Trichuris 

Ovo-v,, 1Mraus Stro „ g>|o . des 


Eggs containing 
larva 


Unsegmented eggs 


Viviparous 
(Producing 
larvae) 


stercoraiis 
Wucheria bancrofti 
Trichinella, 

_ Br ugya malavi 


-> 


Corticosteroids are used 


VPS , no cysticidal t/t 
Surgical treatment 
Urgent treatment 
as an adjunct to 


therapy to control the inflammatory' reaction 


cysticidal 


- — ip ruu ii; 

+ ' “ “ USM by Ne “” r 

zz 


Important Tapeworms 


Cestode/ Also Mode of transmi" l/HHost 

Tapeworm called Ingestion of 


Main site & Lesion 


Taenia 
1 solium 


j Pork 
tapeworm 


Undercooked pork 
containing 
cysticercus cellulose 
larva 


Pig 


Cysticercosis 
m/c site-Muscles; also 
seen in brain (NCC) & eyes 
(ocular- cysticercosis) 


Taenia 

saginata 


I Beef 
tapevrorm 


I Cysticercus bovis 
larva in raw, 
undercooked beef 


Cattle (Cow/ 

Buffalo) 


D. Latum 


Fish 

tapeworm 


Plerocercoid 
Larva offish 


Fish & copepods 


Echinococ- 


1 cus 

granulosus 


Dog 

tapeworm 


Eggs in food 

i contaminated with 
dog faeces 


Sheep and man 

(D/H-Dog, 

wolf) 


Intestine (jejunum) 


Ileum. Vit B J2 deficiency 
-> megaloblastic anemia 


H. nana 



Dv/arf 


tapeworm 


Embryonated eggs 

Anal, oral transfer 
(Auto infection) 


Nol/H 

required D/H 
man, rat 


Hydatid cyst, m/c site is 

liver (lung in children) 
Calcific a" is least likely 
in lungs 



7.6 

T spiralis & strongyloides stercoris 



nematodes. 


are smallest among 


• D. medinensis is largest nematodes. 

fKl POINTS TOFOCUS 


caused by „ 

Thiabendazole) 

t 27a a r\aZ a * " "* rt * - ^ocara coni 

syndrome, auto infection) r ° ng ^ l0ldes ( als ° Hyperinfection 

9/9ont,smo > A5cons 


9- Tropical eosinophilia is seen in 

* ^“^"Vndrome - occu,tfUariasis (Mf absent 

in peripheral blood). ‘ 1 


Dx by biopsy 

orCT, 

Casoni 

reaction 


Ileum 


Egg in stool 


Surgeryj') 
(DOC A; 
Mefce'.sj 


Praziqz -3 


Mode of infection of Nematodes 

1. Ingestion of eggs:- 
Enterobius, 

Ascaris, 

Trichuris [ Mnemonic: EAT] 

2. Ingestion oflarva within I/H -> Dracunculus 

3. Ingestion of encysted larva in m/s -> Trichinella 

• km penetra" —>S tr0 ngyloide S , Ancylostoma, Necator 


s °I‘um /sagginata 

• Int rf eggS of ^Ascaris (Heaviest of all ea^s) 

Intestinal flukes, all go } 

Strongy loides larva [ Mnemonic : SUIT] 

[Also REMEMBER: 


tggs which float in saturated NaCI/salt solution a 

. M ; e r:; ; Fen !. iised Egg <o ° **** ^) 

Fertilized eggs of ascaris J 

• Enterobius vermicularis 

• Ancylostoma duodenale 

• Trichuris trichura 

• Hymenolepis nana 


are: 


i 


© 


[(JAMS 
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o,Hook*° rrTls) '‘ 

Nematodes f ***** ,| |||gllT| 


it ted Helminths 

rans* 11111 


& Disease 


uiymoGY 



Entrobius vermicularis 
(Pin or seatworm) 
[Mrs: Pm enters] 


Trie hurts f richura 
(Whipworm) 


I | n gestion of f° 0< | 

, contaminated 

!egp.Anakort ,/se,/ 
autoinfe ctlo( '. -— 

T^ionoff« d 
contaminated w.' 1 


Ascans lumbricoides 
(Giant /common round 


eggs 

from feces, 

contaminated 

Eating viable egg s 
from feces 


worm) 


Ao^wmo deceit ]»*"" ,J "‘’ 
Necotor Americans rO n et r a t? S S !E 

(Hookworms) 


Ancylostoma braziliense 
(Zoonotic hookworm) 


Strongyloides stercoralis 

(Ovo-vlviparous 
nematode) 


Trichinella spiralis 

(Smallest nematode) 


Onchocerca volvulus 


oa Loo 

African eye worm) 


Dracunculus mediaensis 
(Guinea worm, 

Largest (giant) 
nematode) 




Toxocara canis 
j^ceral larva migrans) 


L 


Filariform/3rd stage 
larva larva In soil 

contaminated with 

dog and cat feces, 
ponp^rates sLifl 
Filariform larva in soil 
pgnptrates skin of 

throug h autoinfection 


Larva in under cooked 
meat esp. pork from 
pig 


_ ___ 

Transmitted by female 

blackflies 


Transmitted by bites 
of deerflies, horsefly & 
mango/mangrove fly 


Drinking water 
with cydops (Fresh 
water crustaceans) 
containing larva 


Ingestion of eggs in 
dog and cat feces 


• cu. 

• ovie "l%R ec,al P ,0 ' aps ' 

• Tenesmus 


oneumoniad/.olarva 

^ r a„on.l-o« hto6S 


Sf/ Fd/toaP° ,aiillS ' 
fuctM* 

:= 5 SS^ 

anemia- 

. protein malnutrition. 

S p/F d/to larval migration 

• Ground itch 

• Cough 

• Wakanajyndrome^ 


S/c tissue 



S/c, 


S/c. 


S/c 


Lung, 

liver, 

eye, brain 


Sp/F as larva migrates & 

penetrates skin of feet 
. cutaneous larva migrans, 

• Creeping eruption 


Encysted larva in human m/s 
causing myalgia; subconjuntival 
h'ap p r periorbital oedema 


^^^^^l^igrateou 1 of 

fen ’ J ' e !hdeg80"P e,lanalSki " 

3 " usa0 tL/perianal prurltui 

causing itch 08 /P 

• Colitis 


11 “ r --- 

^er blindness, Lizard/leopard 

skin 

Allergic rxn 


Loiasis (Loa loafilariasis) 

• Calabar/Fugitive skin swellings, 

• Crawling worm in conjunctiva 


Female worms -> Skin blisters/ 

ulcers usually in leg/foot 


Larva migrates in viscera & eye 
(Blindness) 

• Visceral larva migrans 

• Ocular larva migrans, 
granuloma in eye 


NIH swab or 
scotch tape , od 
eggs oo peria M 

skin 


Barrel shaped 
stool BgS ln 



r;r ,h ^ 



Eggs or RhadtTiforrrT 
filiform larva i n stool 



Clinical 


Larva in stools and egg s 
also 


Encysted larva in m/s 


Mazott test 


Identification of Mf on 
a smear made from 
blood taken from the 
patient b/w 10AM and 
2PM 


Clinical: 

Head of female worms 
appears through ulcer 


Clinical or serological 


lvg r 




1 



lver "^ 




Thiabenda;; e 

Niridazole 


Albendazclejr 

DEC 


—EMBH^B WKEE 

— • 'E V.i/: ■ : />, . 

—... w ■ ■ ' v • v&?I ' • ' 

* ■ • • 


rioStoo! 


pg 9 si 

lined (coloured) : Ascaris. Irichuris 


ni|e sta* ntu v ' -^i-iuiuris 

* tj 0 n-staincd (colourless) : Hookworm, Enlcrobius 

* ^ H.nana 

colored BAT & colorless HEN] 

a. *, ‘ 

ii-tr- 



I 4 




M 


'V\ 

• , ) 




i 


jMi A c ^ . v ’ ;* 

rr V 4 / \ s » ' > / 

^ B fcp' ' * 

It.: Srhlr»~ —* • 


4 «'-r* 

X 


<! 
V. 


I 

yj 


PAWSITOIO 


7 


§L 

@ _ 

Fig.: A. Egg of Ascaris; D. Egd of Trichuris trichura 


Elg.: Schistosoma eggs asm 
spine )i »• S.Hematobium in 'uZT *‘- st00 ' |look ,or 




Larva in Stool 

Strongyloides 


1 >• 

< / ■ .V 


ft 


• Hookworm (Filiform larva) 

Autoinfection is seen in 


• • Y 

„ f j 


Fig.: Egg of Ancylostorrn iuodenale 


9 C - Capillariasis. 

* H = H. nan 

* S = Strongyloides 

• E = Entcrobius 

• T = Taenia solium 


[Mn: CHEST] 



“- - • ■ ' A 

'i* 'ilK 


Lm. . 

Schistosoma Oriental SMV plexus Skin penetra 

laponicum blood 

fluke 


5 , Mansoni 


(free cercarials ) 

IMV plexus Skin penetra" s na j| 

Vesical plexus Skin penetra" 



Snail 


Ova with lateral 
Knobs (small 
spine) 

Large lateral 


Ova obtained 
from stool 


Praziquantel 


Snail 


Hematobium 

Clonorchis Oriental Liver Ingested with Snail/ 


spine 

Large terminal 


Ova obtained 
from stool 


Sinensis 


liver fluke 


raw crabs 


Cray 

fish 


spine 

Operculated 

Eggs 


Ova obtained 
from urine 


I 



Praziquantel 

Praziquantel 

Praziquantel 


Paragonimus Oriental Lung 
Westermani lung fluke 


Ingested with 
raw crabs 


Snail & 
crab 


Operculated 


Fasciola 

Hepatica 


Liver 


Ingestion of 

water 

with 

metacerceria 


Based on Praziquantel 

demonstartion of 
eggs in sputum & 
stool 


Snail Egg in stool 


Tridabendazole 

Bithionol 
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NMSITOLOGY 


■> 5. tope "'W w " s " *T/n tpe"P° rml1 f'fpatrP W" 11 ’' 
+ S.^on^^: u „<#*«**'%£, *icnr°* M 
4 C sinensis causes C 0 I La 

+ Kotayama test is used for ^^ 

poisoning. ---- "^T n penetia tl0n } 

Largest trematode -> F- u 
Parasites o/ w 

CholangiocaJ^ 1 !^^ 

Bladder ca 


Parasite 


Clonorchis sinen sis 
Opis thorchis viverrini 

Schistosoma 
hematobium 

Faciolo hepotica 


Cholangioca, 


MICROFILARIAE jdjdyinis> 

• Wucheria bancrofli alTects globus maj sW elling 

. |„mabyanfil a ria S is>h«is'’'> ch > l,,,ia ^ 

Dead/adult wucheria worms arc patmg, i. Tro pical 

. <»*» toB r' ;Z ***« 

eosinophilia may occur from fdana in l>«*P 
spleen but absent in peripheral blood. 


Microfilariae on Microscopy 



In blood 

Sheathed, 

periodic 

Mf. Malayi 


Unsheathed, 

Mansonella 


non-periodic 

perstans 

In skin 

Unsheathed, 

Mf. 


non-periodic 

streptocerca 


Nuclei not 
upto tail tip 
(tail free from 
nuclei) 


w. Boncrofti 

Mansonella 

ozzardi 

Onchocerca 

volulus 





0 


Wuchorena Brur), a . 
bancrolll mnlayj ° a loa 


Unsheathed mlcrofil 


ana 0 


\ 

Mansonella Mansonella Mansonella V 
Persians ozzardi sio.-nlnm..,.- °nc( 



sic.plocercn 

olv cru s 


7.8 V.J _ 

Malabsorption syndrome is NOT a/\ v 



Cystic stage is NOT seen in -v Trichom 0na ' 
Parasite which do NOT produe ■ ne U ro] 0 gj c j % 


. Trichinella spiralis 


^ariif 




\ 


Parasite which do NOT produce bi|j arv . 
Girardia * °S 

Malabsorption syndrome is usually jsjQ-p 
Ascaris lumbricoides Seen ^ 

NOT commonly seen in Ascariasis -> A ncni - 
Amoebiasis is NOT transmitted by —> Vertical^’ 
Eosinophilic meningitis is NOT seen with ^ 


'-►Noe; 




'7.9 


RECENT POINT 



• Ring enhancing sign on CECT brain is seen in:T O x 0 

• Charcot-Leyden cry stals in stools are seen j n: ^ 
histolytica infestation. 

• Staging of NCC is k/as Escobar staging. 

• Eosinophilic meningitis is caused by -4 Angi oslro:> 
cantonensis, Gnathostoma spinigerum. 

• Crab is vector for westermanii (Lung fluke). 

• Crab is intermedeiate host in -4 Paragonimuswesiaj. 

• Mott cells are seen in the -» excretory part ofTrypanosos 



Laboratory Medicine 




t * 


• * -» tv 



es with age 



t - 


2 . RFT 

3. TFT 

4. CBC 

5. ABG 
6 

Biochemical 


Mii. 

S bilirubin, AST, 
ALT, y -GT, 
Coagulation tests 

Serum creatinine 


Hematocrit, Hb, 

RBC index, platelets 

pH, PaCOj 

S.electrolytes 
Ca”, Phosphate, 
Total protein, folate 


ALP T 


Cr-clearance i (GFR) 
TSH t T, i 
WBC count 1 


^ Pa0 2 , l VC, Systolic 
BP, T PP, t RV 

Albumin, B,„ HDL, 
Mg” in male! 
t Uric A., total 
cholesterol, HDL in 
female 

Blood glucose t 


Normal Serum Values 


URINE ANALYSIS 



8.2 


_ 

* ^mol/ cone. HC1 is used as preservative 

* Normal composition 

Q 

= 1 015-1.025 (but range is 1.008-1.030) 
pH, reaction = 5.0-7.0 (average 6.0), acidic 

Creatinine = 0.8-l.8gm/L 

U rea = 25-30 gm/L 

Uric acid = 0.5 gm/L 

• Normal urine output is 1 -2 ml / kg / hr in children. 

(Volume = 1200-1500ml/24 hr) 

Polyuria is > 3000 ml /24 hr & oliguria is <500 ml/24h. 
Abnormal constituents of urine are ketones, albumin, 
glucose . 

Specific Gravity 

* Urine of low s.g. (< 1.007) is k/as hyposthenuria & urine 
of fixed s.g. 1.010 is k/as isosthenuria (seen in I ale stages 
of chronic GN). 

• Urinary- s.g. after fluid restriction ofl2 hrs. > 1.025 
Urinary s.g. after fluid restriction of 24 hrs. > 1.026 
S.g. after deliberate water intake of 12 hrs. < 1,003\ 

• Causes of 


Serum substance Normal range j 

Na* 

136- 145 mEq/L 

K* 

3.5-5 mEq/L 

Ca” 

9-11 mg% 

2.2-2.6 mmol/L 

Ionic Ca” 

4.5 - 5.1 mg% 

Cl 

98 - 106 meq/L 

Mg 

1.6- 2.1 mg% 

P 

2.5 - 3.1 mg% 

HCOj- 

21-24 mEq/L 

Osmolality 

285- 295 mmol/kg 

Urea 

15- 50 mg% 


gravity 


1. Excess sweating 

2. Glycosuria 

3. Albuminuria 

4. Acute nephritis 

/Co uses of oliguria/ 
concentrated urine ) 


Low Specific gravity 


1. Excess water intake 

2. Dl 

3. Chronic nephritis 

(All causes of polyuria except 
DM) 


Colour of Urine 

..... . 


Dark yellow 


t urochrome 


Seen in 


Fever, 

thyrotoxicosis, 

starvation 


Pale, colourless t fluid intake 
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Brownish black 
(dark brown on 
standing/0 ? ) 

Reddish purple 
on standing/Oj 

Pinkish brown on 
standing (yellow 
brown) 


Hb, Mb, porphyry- 
RBCs (Rnnp. 

phenindione, Beet) 

Homogentisicacid, 

melanin met-Hb 

Porphyrins 

Bilirubin 


Alkapr° nuna 

ochronosis 

porphyria 

Hemolytic anemia 


r^en the colony count is > 10'/ hpf/ ^> 
culture, it suggest bacteriuria. ' 

4 . M0 st appropriate method for obtai nin \ , 

{...iturejn fernate infant is dean catch v Qid J ln *^ ' 

'"' ok \. 


HEMATURIA 

There is a long list or causes of gl 
glonicmlar hematuna. Summer,zed appear 

is given here. % ' 



POINTS TO FOC US - ■ pand isseen 

, drcs in urine ana 

* Smoky (Cola Coloured) urine is d/ to RBCs 

in acute glomerulonephritis. , Q, to j u jdine 

Reddish brown urine is 6/ to free Hb or e 


test is +ve. 


Urine Sample Collection 

• Early morning urine sample is used f ° T 
pregnancy (p-hCG based). nephrotic/nep m ^ for 

• Culture of 3 morning urine samples 3 

definitive diagnosis of genitourinary TB. 

• Mid stream urine sample is reqiured for iagnos 

UTI. j for 

• Freshly catheterized urine sample is require __ 

cvtolopic diagnostic purpose . .. . ■ 

• Suprapubic urine sample is best for culture sensitivity 

infants for d/g of UTI. 

D/d of Red/brown urine 


. visible to naked eye 
• if originates from 


Kidney 

1_ 

Brown /col a colored 
Contains RBC casts 


Glomerular 

diseases 

, IgA nephropathy 
Alport syndrome 
Acute nephritic 
syndrome 

GPS 

SLE nephritis 
Post 

streptococcal GN 
Thin GBM 

disease 


Lower UT and UB 
1 



pink/red colored 
contain clots 


Extra glomeruhr 
disease 

• Tubulointerstirial 

nephritis 

• ATN 

• Papillary necrosis 

• Hemoglobino¬ 
pathy 

• Urolithiasis 


Dete <Jrt > 
>> 

lin "o> 

Or ^0RB \ 

* ln u nc en , % 
urine) % 


Clear supernatant 
Hematuria (RBCs +) 

i 

RBC morphology 


Red supernatant 


Dispstick + 

Myoglobin 

Hb 


Dysmorphic RBCs 


Eumorphics RBCs 


Dipstick - ve 

Chloroquine, 

Desferrioxamine, 

Phenolphthalein 


Hypocomplementemia 

1. PSGN 

2. SLE nephritis 

3. MPGN 

k 4. Chronic infections 

m & gn 


Complement Normal 

1. FSGS 

2. IgA nephropathy 

3. Alport synd. 


USG abnormal 

1. UTI 

2. Urinary obstruction 

3. Calculi 

4. Cystic d/s 

5. Wilms tumour 


USG normal 

1. Urinary infection 

2. Hypercalc iuria 

3. Bleeding disorder 

4. Trauma 


. tf'"" ,,en examined by phase cunlrast microscopy as 

tttf* * s ses do'™ ,brou * h rcnal tubulcs 'I loses its s(la 
^ d be comes dysmorphic. 

^nmerutor hematuria is c/by isomorphic or 

. < >85%) & K,JCS C,U "PS but no casts 

stoneS , hypercaciur.a, tumours are imp. causes 

in urine ’ 

ltu ria in various settin g 

Port renal source (in urinary 

tfrlC) 1 



, | S ol3 te£ l hema tufia 

plated "* , ° sc ° plC 

* he mat° ria 

Hertiat ur i a with dysmorphic 

p %uria> 500 mg/d 

# Hematuria + pulmonary 

h'age 


current Hematuria 


l.-nc-i :c congenital anomaly 
('•’••-'■ yndrome, PKD) 

O r, d/s (IgA 
rr hereditary 

n - 'bin GBM d/s) 

Ate- - 


adrome 



•a 


Vncorine ural deafness + Lentic onus Alport’s 

^^itiTVb"hematuria within 24 IgA nephropathy 

hr___ j_ 

^toss jever, RVT in middle age RCC 

Chronic analgesic use + colicky pain Analgesic 
_^nephropathy 

Renal failure 


- 


Colicky pain 


ADPKD 

Stone 


[RVT= Renal vein thrombosis, RCC= Renal cell Ca] 


E3 POINTS TO FOCUS 

4- Alport syndrome can occur within lstyr of life. IgA nephropathy 
after the age of 10 yrs & ADPKD after 3-4th decade. 

T Electron microscopy is diagnostic in — Alport's. 

T Solid tissue tumours in which fever is seen — Ewing's, RCC 
HCC. 

* ln Cood Posture syndrome, antibodied are formed against a3 
component of collagen IV of GBM. 

4- In Alport syndrome, aS component of collagen IV is defective. 




• Thin GBM d/s 
Stones (Urolithiasis) 

Myoglobulinuria 

• Seen after vig 0rous exerci$e 

eraoularcaslsbuUoRBcr" 31 am0r,,l ' ous dcbris 

‘ Myoglobin in urine is detected by orlhololudinc rea 

Hemoglobinuria 

’ ^lake bite^coppersi lra " Sfusi °"' ta »Wc « 

• A/ve h x P r SU,phate Poisoning etc 

A/w hemoglobinemia or methemoglobinemia. 
Albuminuria 

TnTnn 0 " <3 ° mg/d Nor ™l 

30-^300 m^d -> Microalbuminuria 

albumlntmaf S " b nCphr °‘ ic pralci "” ia <M 
° >3 8 /d N ephrotic range (massive) proleinuria 

Hfj[ NARY CASTS 

' a^ndint | Pa fr e , S Which precipila <' “ tubul, 
ascending limb of Loop of Henle 

* urine^Dehwt' I™™ < , TH ' >, iS a "°"" al 
_ >dration results in precipitation of THP. 


Transparent/ 
Hyaline casts 
(Benign) 

Tom Horsfall protein 
(THP) only 

Prerenal failure. 

Does not represent 
any damage to 
tubules, Normally 
seen after strenuous 
exercise 

Broad/waxy 
casts (Size tj 

Coarse granular/ 
Muddy brown 

THP only 

Stasis in collecting 
duct (CRF) 

THP + epithelial cell 
debris 

ATN (Intrinsic renal 
tubular d/s) 

WBC cast 

THP + WBCs 

Acute pyelonephritis 

RBC casts 

THP + RBCs 

Acute GN 

Lipid casts 

THP + cholesterol 

Nephrotic syndrome 

Eosinophilic 

casts 

THP+ Eosinophils 

Acute interstitial 

nephritis, 

Atheroembolism 
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/ndico« 




cystitis (not of renal origin). 




CSF ANALYSIS 



; F FINDINGS IN IMPO 


■nwnessaeg 


Typtof 

m#nln|ltii 




predominant 

cells 


>mul 


ogcnic/ 
utr bacterial 


rptic/Acute viral 


dear '°- 180 

colourless 

Turbid/ ^ 

purulent ( >180) 

clear ^ 

(>250) 


Lympho 


20-40 40 70 


Lympbo 


200 - 


pMNs 

>95% 


20,000 

25-2,000 Lymph 0 


TT 

(>50) 


(<4S) 



T 


N, i 


(>50) 


*ningo encephalitis Clear 
bercular/TBM clear/ 


slight 
turbid 

ochetal cl<,jr/ 

jhllitlc, Lyme's d/s) turbid 

niningism In acute dear 


r 

|>300) 


Lympbo 
100-1,000 Lympho 


t 

(>50) 


I 

(<45) 


Ul 


Cob 




N.t 

N 


100-500 Lympho 


t 


N 


l, 650- 


Slight T 

(lympho) 


(25-60) 

15-50 N 


720 

N 



3 POJNTSXOiPCUS _ 

in «vtt/«rfK W °l TOM polynwrphl wo, 

CS! mutt to cowldcbd lo «*>*» » *<«* ““ 

only nomoll, a1 0 'uca.r It 1/M 0 / blood glomt for JW 
m g%, lower than 6/ood pluroie) 

I In CSF chlorides Is seen In TBM. 

For cryptococcal meningitis helpful diagnostic aid Is antigen 
detection In CSF and India Ink/wet mount preparation 
showing budding yeast. _ 


BASIC FACTS 



iritml pressure: 70-180 mm CSF or 70-180 mm of 
iter (10 rnmllg). CSF pressure is mainly regulated by 
IF absorption, 
ilour: Clear, colourless. 


• Volume: 150 ml in adults & 50ml in infants (U\ 
CSF is 75 ml). 

• Rate of CSF production 550 ml/d (20 ml/tyh 
rate is 3.7 times/d. 

• Absorption: 112 mm CSF pressure, filtration Ails 
are equal. Absorption stops if CSF pressure is <6lt 

• A hsorbed l\\ -a rae h no id villi through their tighija 
of their endothelium. Most CSF is extravenlriculr 
CSF" is absorbed by lymphatics around CN UU 

• pll :7.33 (cf plasma 7.40). 

• Specific gravity : 1.006- 1.007 

• In CSF there are high Mg", HC0 3 ,1'co,^ 
Cl (than blood) i.e. 4 “C" and magnesium. [M 
that all i ve ions are more in plasma except Mg 
CSF) & all negative ions tire more in CSF) 

• Sugar: 40-70 mg%. < 

: plasma glucose ratio is 2:3. C SF0 uu - 


• CSF 


(66 % ) of blood glucose. 


low CSF proteins may be seen in ; 

0 pseudotumour cerebri 
0 Recurrent LP (lumbar pun-tuie) 
o Infants 

• ///g/t CSF proteins may he .rut 
c infections 

o GBS 

o Multiple sclerosis 
o Malignancies 
o |CII (Intracranial I Page 

• Allniniioo-eytolopiecl Di\' Proteins increased 

but cells are low. Adispropo. a proteins compared 

lo cells is seen in 

o Spinal tumours 
o GBS 

o Cerebral arteriosclerosis, in. 
o Multiple sclerosis 

• Neighbourhood reaction 

CSF shows variably Ted civ . .i glucose, N 
jo T proteins and variable np<m, .. . re Seen in 
mastoiditis, brain abscess, epi4 r.ii ■ ■ . -imusitis. 
septic thrombus, brain tumour. 

Eosinophilic Meningitis 

CSF shows predominance of eosinophils and mononuclear 
cells. It is caused by 

• Gnathostoma 

• Angiostrongylus cantonensis 

• Baylisascaris 

• Coccidioidal meningitis 

• Taenia solium 

( NOT seen with nocardia] 

Froin Syndrome 

Is triad of CSF proteins > 500 my% + xanthochromia + 
spontaneous dotting. 

Usually there is complete spinal block d/ to tumour. 

Pandy's Test 

• Detects T globulin in CSF (+ve in pyomcningilis), 

• Disproportionately greater! in gammaglobulins is seen in « 
multiple sclerosis and in neurosyphilis 

• In meningococcal meningitis T in IgM and in multiple- 4 
sclerosis T IgG 

• Very high CSF proteins (~ 10 g/L) are most likely d/to CSF • 
below a spinal block (usually d/ to spinal tumours) 


Fibrin clots in CSF 

• In pathological hemorrhagic CSF 

• On standing when proteins TT (> 2g/L) 

In IBM (Cob-web like coagulum on overnight standing) . 

• In neurosyphilis and polio-meningitis. 

Mollaret Meningitis 

• Also k/as recurrent lymphgocylic meningitis 

• HSV is the rn/c cause. 

• D/g: HSV antibodies in CSF or persistence of IISV- DNA 
in CSF 



Common Organisms in Meningitis 

Neonatal > in India F’.coli, Klebsiella spp.,Enterobacter 
Listeria spp., Proteus spp. In west GBS are rn/c 
In infants > IIil>(in India), Streptococcus agalacliac, 

In children -> IJiI>(in InH my, N menigitidis,S. pneumoniae. 
Adolescents -> Nt i ri; meningitidis 

* Adults -> S. pncunnmiV 

-• Llderly -> Gr,im-negtlnc bacilli 

* In HIV —> Crypto; occus 

; M/c cause of aseptic rruimgitis -> ECHO viruses 

ud pon ts : > , ..us ^ _ j 

’F M/c cause of vital meningitis—Echovirus groups of 
enteroviruses are the most common cause of viral meningitis. 

T M/c cause of viral encephalitis — HSV-1, Arbovirus in epidemic 
setting (Note:HSV-2 docs not cause encephalitis) 


Correction of hyponatremia in ARF 

(when Na' fall < 120 rnEq/L it may be corrected using NS 
or hypertonic 3% saline). Dose is calculated as 
Na (mEq)= 0.6 * wt (kg) * (125 - S.Na‘) 

Partial pressure of oxygen in arterial blood (PaOJ 

• Partial pressure of oxygen in arterial blood by following 
formula. 

PaO, = 104 - [patient’s age x 0.42 (in supine position) 
or patient’s age x 0.27 (in sitting position)) 

• So in a 85 years old healthy male PaO, will aprox. 
80 niinllg. 

• PaO, (in supine) - 90 mini Ig (at age 20 year), 82 rnmllg (at 
60year) & 72 rnmllg (>60year) 

• Calculation of intrinsic heart rate (IHR) 

1HR = 118.1-(Age x 0.57) 
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_ 24 _± 2 ^ 

= 40 j _5 mmHg 
= 1.2 mEq/L 

= 7.4 (ra»£* 7.38-7M) 

= ±2 

= 8-l6mEq/L 

1 POlNTSTOF O^i^ '~7^Tb^ ated 

+ pH .PO,o,dPCO, ' 

+ , 
mixed ac/tf base disturbance & brought into the 

•> In fully compensated phase a 

normal range. ---- 


pco 2 

I CO, 

Base acid ratio 
pH 

Base excess 
Anion gap 



m POINTS TO FOCUS __ 

■+■ Metabolic acidosis withfufk compen 50 fed ^^ r ^ 

* Met alkalosis is most dangerous of all aad base 

both ex/st together are — Pulmonary embolism * 

-y Conditions a/w metabolic acidosis with chronic re p 

acidosis — Very high altitude a 

-y /n salicylate poisoning there is respiratory olka osis 

salicylate anions f/b metabolic acidosis _ 


Apply 3 simple A basic principles given below to solve any 
acid base query 

Simple disorder 

In simple acid base disorder pC0 2 and HCO, levels change 
in the same direction. 

Simple disorder 
Metabolic acidosis 
Metobolic alkalosis 
Respiratory acidosis 


pH pC0 2 HCOj 


i 

t 

4- 


i 

T 

T 


Respiratory alkalosis t 4- 


i 
t 

T (1 meq/dL-t acute & 
4meq/dLt chronic) 
4- (2 meq/dLJ' chronic) 


THE MIXED DISTURBANCE 

• If a patient with respiratory insufficiency develops 
metabolic acidosis, he loses his ability to compensate 




ROAMS 


i 


and a mixed respiratory-nietabolj c 

Correspondingly, a mixed re S pi rato '“H . 

is also possible. ^bA 

# m mixed disturbances, both metaboij *\ 

respiratory (pC0 2 ) factors pull in the 
pH changes are exaggerat'd ( double °Pp. 

pH Bicarbonate p^N. 

Mixed i i | 

Acidosis w -l * 

Alkalosis TT T i 


Compensation for Acid -E 

# Compensation is done by at 
for example, pulmonary 
respiratory acidosis or alkali 
by the kidney. Conversely, j 
function or metabolism will 
compensation by the lungs. 

• Compensation will return thc 

pH Bicarbonate 

Respiratory 

Acidosis 4- 
Alkalosis T 


' 5 imba 'an t , s 

gan not Prim ■ 
Ist urbanc es 


it towards 


CO, 


Com 


n °rni l i 

P^ti* 


A A 

I I 


Metabolic 

Acidosis 

Alkalosis 


R ena| effect^ 
° lcar bora^» 


i 

t 


4 

T 


an 
me 

leaves 

(d) 


increased anion gap. So AG is called “foot print" of 


incrca^-. ; . - — oi 

.,abolic acidosis. Hyperchloremic metabolic acidosis 

• s no “foot print”. 

Compare fall in HCO, with increase in plasma anion 
gap. 


ay- 

i) In high AG metabolic acidosis, rise in the plasma 
AG (AG -12) matches with fall in serum HCO (24 
- HCO,' (24 - HCO,), (Rise in AG = Fall in HCO,). 
jjjlf increase in AG excca ! the fall in HCO, (Rise 
in AG > Fall in HCO ;, 
metabolic alkalosis. 
jii)lf increase in AG is k 
(Rise in AG < Fall in 
HCO,’ (diarrhoea) ca 
acidosis. 


i: suggests co-existing 

'-■an the fall of HCO, 
it suggest loss of 
ui.n-AG metabolic 


3. Respiratory acidosis 

4- Respiratory acidosis and Metabolic alkalosis 

5. Metabolic alkalosis 

6. Metabolic and Respiratory alkalosis 

7. Respiratory alkalosis 

8. Respiratory alkalosis and Metabolic acidosis 

9. Normal 

(C urtesy Or. So. Shivhalan. Dr. P. Rajkumar, Indian 
Pediatrics, Vol. 42, 2005) 


aB G Nomogram 

Tlie s teps in using the nomogram arc 
! ls the pH normal or <7.36 or > 7 •- 

2 Then is pCO, normal or <36 or 

' on t he area it falls the interprets a 

Figure. 

3 if the values fall in area 2.3,6 <k ' 
>24. If the HCO, value is between 

» I . a - J ,Arn imt nrx • /iirh im 


Respiratory t^. 
on C0 2 . 

• Double arrows show direction of compere 
pH change will be less pronounced in the 
compensatory mechanism than in their absence 

Expected compensation 

• For acute rise in PaC0 2 over 40 mm Hg, HCO. ire* 
by 1 meq/L for each 10 mmHg PaCO, 

For each 10 mmHg PaCO, elevation there is 4 in pH? 
(example —if PaCO, becomes 60 mm Hg, HC0,n. 
are likely to be 26 meq/L and pH 7.24 ) 

• For acute fall in PaC0 2 below 40 mm Hg, HCO. i 
by 2 meq/L for each 10 mmHg PaCO,fall 

• For chronic elevation in PaCO, over 40 mm Hg. it 
increases by 4 meq/L for each 10 mmHg PaCO/aH 

• Anion gap (AG): 

In certain mixed disorders pH, PaCO, and HO. 
normal and the only clue to an acid base disorder — 



1. Metabolic acidosis 

2. Metabolic and Respiratory acidosis 


8.5 


Pre-renal azotemia 

• Urinary NaHs <10 m mol/L & SG is 

• Fe Na < 1%, Renal failure index <1 

• Plasma BUN / Cr ratio = >20, U cr: PI cr >40 



KFT (KIDNEY FUNCTION TEST) 


Depending 
•. shown in 

' ! > <24 or 

- ".tuts are 


LX POINTS TO FOCUS_ 

^ A disproportionate elevation of blood urea as compared to 
serum creatinine occurs in pre-renal azotemia 
v A definitive diagnosis of CRF can be established on the basis of 
bi'oterrjUy reduced renal size 




;,V I 

' t 'v.i "'l spontaneous bacterial peritonitis (SBP) is 
\ w|,_n ascitic fluid neutrophil count is ^250/mm' 
' J. ; a,cuts is char,lay— Straw color, albumin <2 5%, 

> -• < 1016. .V BC <200/mm J 
b.TAG =<1.1 g/dL —> Exudative. 

S \AG => 1.1 g/dL —y Transudativc 


6.7 • , 

• Normal synovial fluid is clear or pale straw ami is viscous, 
primarily because of high levels of hyluronic acid 

• Non- inflammatory SF is —clear , viscous, and amber 
coloured with TLC < 2000' pL and predominance of 
mononuclear cells 

• Joint effusions in OA and trauma have normal viscocity 

• Inflammatory SF is —turbid.' yellow.low viscocity, and 
amber coloured with TLC >2000/ pL and predominance 
of polymorphs. 
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ABG decision tree 


1 Whot the r H? 

<7.35 


2. What is 

JSwS# hco,^ 


3 \Miat is 
pCO : ? 


2. What is 
HC0 2 ? 

Base Excess 


3. Whal is 


pCO? 




>7.45 

(ALKALOSIS) 


4. What is pO,? 


9r-> 


N 

T- 

t- 


i Fi0 2 , MAP 

t Fi0 2 
tMAP 


What is P c0 :' 


tmcubol' 1 "* 

Acidos> s 

Sort 
So help 


v What is HC0 3 ? 
Respiratory ^ Excess 

Acidosis 


Sort 
So help 


TMetabolic 
Alkalosis 

. S ort 
So help 


, What is pC0 2 ? 


T Respiratory- -> 

Acidosis as 

well 

Normal 

Respiratory -> 

Compensation 

• T Metabolic 
Acidosis as 
well 

► Normal 

► TtMetabolic 
Compensation 

t Respiratory■-> 
Alkalosis as wc 

Normal 


PHU 


PH tow 

n orm a | 

PHU 


ar ds 


PH towards 

normal 


PH 


mar kedl y || 


i Respiratory 
Alkalosis 


S or i No help 

What is 
HCOj? 
Base Excess 


> tPEEP, tPIP, tTl 


T Respiratory-* pH markedly * 
compensation y " 


TMetabolic 
Alkalosis as well 

Normal 

Metabolic 


pHTT 


ynovial fluid of low viscocity (thin) is seen in- 
aflammatory arthritis (Gout, septic arthritis, TB, RA) 
lonosodium urate crystals are seen in gout & are long, 
eedle shaped, negatively birefringent, intracellular 
:PPD (Calcium pyTophosphate) crystals, seen in 
seudogout and chondrocalcinosis are short, rhomboid- 
laped, positively birefringent. 


pU monic effusions are a/w bacterial pneumonia, 
t rarfP nCU gs or bronchiectasis and are probably the m/c 
lunU ab ^xudative pleural effussion. 
ca use ° ’ nieural effusions meet at least one of the 

exudative P leu 

• l na criteria 
f0 " 0 "' ntein > 0.5 

I.P' SP " "o.6 


8.8 


SPUTUM EXAMINATION 


8.9 


PLEURAL FLUID ANALYSIS 


Sputum expectoration specimen 
examination in 


is collected for 


m/c m 


LIVER FUNCTIONTEST (LFT) 


o Mycobacteria 
o Legionella 
o Pneumocystis. 

• Sputum can NOT be disinfected by chlorhexidine. 

• Charcot leyden crystals in sputum are seen intone 
asthma. 


oc tnH >0 - 6 

u -J nu id LDH > 2/3rds normal upper limit for serum 
3 pleura ^ of exu dativc effusions arc — bacterial/ 
,Ca i e e umonias, malignancy, pulmonary embolism 
Viral P ^fluid NT-pro BNP -. ' 00 pg/mL is virtually 

A pleUr l of an effusion secondly to CHF. 

diagno stlC 01 


8.10 


cpMINALFLUI 



emission is 2-6 
perms per ml, of 


'.'^quantity of seminal fluid - .' '.iagte 
N und contains about 60-150 rv spc 
111 • h 90% are motile at the tim - • i 'dilation. Analysis 
' Vll 'uld be performed within an hi ’’melton. 

Fluid is alkaline with a pH of 7., 

3 Azoospermic or oligospermic re • :.s: .’.odd be evaluated 


SGOT: SGPT Ratio (AST: ALT) 

• Normally 1 : 1 , In alcoholic liver diseases it is >2:1 

• SGOT is elevated out of proportion to SGPI 
or Very high SGOT is seen in 

0 Alcoholic hepatitis 
° Fatty liver of pregnancy (ratio is > 2:1) 

• Aspartate aminotransferase, formerly called SGOT, 
is not as specific for liver disease as is ALT, which 
is increased in myocardial infarction, pancreatitis, 
muscle wasting diseases, and many other conditions. 
However, differentiation of acute and chronic forms ol 
hepatocellular injury are aided by examining the ratio ot 
ALT to AST, called the DeRitis ratio. In acute hepatitis, 
Reye's syndrome, and infectious mononucleosis the ALT 
predominates. However, in alcoholic liver disease, chronic 
hepatitis, and cirrhosis the AST predominates. 

• In Dengue fever, elevation of SGOT > SGPT is found 
usually. 

• In typhoid fever, elevation of SGPT > SGOT is found 
usually. 


by chrom 


osomal study and testitu 



Sperm production per day-120 n 

,^^0/^(2010^. 

• Normal: 

Normal counts >15 milhon/ml 

Quantity >1-5 ml 

Motility > 32 % mobile 
Morphology >4% normal morphology 
WBCs<l million/ml 

Immuno bead reaction test/mixed antiglobui n <50% 
coated with antibody 

• Oligospermia: 

Sperm counts <15 million/ mL {mild), 5-10 million/ mL 
{moderate), below 5 million mL {severe). 

• Aspermia: Means no semen 

• Azoospermia: Means no sperm in semen 

• Asthenospermia: No motile sperm or decreased motility 

[For details see Infertility section in Obstetrics] 

-- 


1 POINTS TO FOCUS 


Anchovy sauce appearance of pleural fluid may Ike 
in Entamoeba histolytica infection. 


4- A normal biopsy in an azoospermic man with a normal FSH 
level suggests obstruction of the vas deferens, 
y Sertoli cell-only syndrome — Absent germ cells on biopsy. 


GGT (Gama Glutamyl Transferase) 


GGT is greatly Ted in obstructive jaundice, alcoholic 
liver d/s, and hepatic cancer. 

° When the T in GGT is >2 times greater than the T in ALP, 
the source of the ALP is considered to be from die liver. 
When the T in GGT is >5 times the * in ALP, this 
-rents it i diagnosis of alcoholic hepatitis. GOT, 
but not AST and ALT, is elevated in the first stages 
of'ivei inflammation d/ to alcohol consumption, and 
GGT is useful as a marker for excessive dunking. CiGl 
lias been shown to rise after acute persistent alcohol 
ingestion and then fall when alcohol is avoided. 

Alkaline Phosphatase (ALP) 

• Derived from 4 sources:- from placenta (FLAP), Cl tract 
liver and bone 

• From bone is heat liable while from liver is heat stable. 

• Increased in Tosteoblast activity (bony conditions like 
paget’s disease, rickets, osteomalasia, hyperparathyroidism 
and Paget’s disease. 

• Also increase in liver disease, biliary 7 obstruction, cirrhosis, 
UC & CD. 

® Al.P (Alkaline phosphatase) is elevated out of proportion to 

serum transaminases (ALP >ALT)in diffuse intrahepatic 
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obstructive disc... which ^“bTca^d 

or biliary ciahosis. focal ° *“* |n thc jntrahcpalic 
bv malignancy, granuloma, or GB or 

bile duct, or extrahepatic 
CBD stones, or pancreatic or i <- 

■r i PoirTiTToj og^ —-— 77 nv obstructl ve 

* Presence of urobilinogen in urine ru es ou 

+ “7«1« »!■"be ./ —« 

+ *■«•* *—* p '“' n,a " p ~ 

iroenry^c c/MP Is heo, ^ » door by 

+ t ZZS£7Z**»~ * 

->■ scor is o mitochondrial enzy 

+ “r 

+ elevated encoded *«><» ere 

typimlh seen with hemolytic pictu re_ 

Three major types ofJaund ice 

r— 

Hyptr- Mainly un- Conjugated Conjugated 

bilirubinemia conjugated 


Urobillinogen +++(turns 
dark on 

pigments) standing) 
i Bilirubin 
|» Stool 

Colour 


++ 


Uchi 


'Qlu, 


■ (Bilirubinuria) 


lr kj 


r 4 A E^^Tnftumours which shed off tumour cells 


Some Important Histopathologlcal Slides 


++ 


N 


■ stercobilino- + 

gen 

hemolytic 

'• CaUSeS 


N in early phase cia v 

colored/ 

pale 


Vira ' Chole>K 

hepatitis 

' T °f /d ; UB Ca P^i 

induced 451 

hepatitis 

■ Toxic/ drug 

induce 


fc^rv* 

Ca'^ r0n -“v 


TOXIC LEVELS 


Fluroide optimum concentration -> <‘o - 0.8 rpm n 



toxicity >1 -5 ppm. _ 

. MrrSO, therapeutic concentration -> 4- mEqiL. 

>8 -> Knee jerk absent. 

>10 —> Urine output ied. 

>13 _> Respiratory paralysis. 

. Lithium therapeutic concentration->0 1.2 mEq/l(i nu 

Jf acute mania) ami 0.5- 0.8 mEq/L(in r, untcnancc phase) 
>2 —> toxicity starts . 


0 1 i tumours 

Uroth elia ^r lavage) is a method of aspiration of 

\ fixatt yeS . j 0 % formalin). 

f 0 rm aldeh> r elide ethanol (95%) is used as a fixative to 
. in a paP smCa - n g 

prevent air dy*nB^ ^ QSt important immunohistochemical 
, C>t° kcrat ' n '^ lisb the diagnosis of poorly differentiated 
stain to cSta 
ca rcinont aS - 

basic stains in Mstopatholoc* 

Som e P asl ~ 

Nuclei, nucleoli, bacterium.C 



otoxy'in 

a 

[oil red 0 

[ Trichome 

l Reticulin 


Cytoplasm,collagen,fibrin/te 

thyroid colloid 

Alveolar macrophages/ do t 1 
Collagen 
Reticular fibres in loose com 


• Vanden Bergh’s Indirect 
reaction 

• Hb Lew 

• Uver enrymei N 

N 


• SCOlSGFff 

• ALP 


Direct/Indirect Direct 


N 

Transaminases 
are elevated 
out of proporn 
to ALP 
lit 
N,t 


N 

ALP Is 
elevated out 
of proporn 
to transa¬ 
minases 
t,N 

lit 



Urine: 

» Colour 


Turmeric Dark yellow Dark yellow 


recent points 


The 3rd generation TSI1 detection n, -hods can delta 
TSM levels as low as 0.004 mU/L. 

Steatorrhea is not a/w biliuria. 

• Optimal plasma levels of lipids: 

Total cholesterol < 200 
<150 
<100 

HliL-c > 40 (males) & >50 (k nalcs) 

Stain lhat distinguish early I1CC (bupa.occtlute 
carcinoma) from dysplastic lesions: Glyp can-3. 

. NOT a marker of hepatocyto integrity- so: urn 
• Average serum lerritin value in males - i 0 pg 


Congo 


red Amyloid 


Glycogen, glycoprotein,. 


Other important immunohistoch: 


ins are 


fig.'. Benign prostatic hyperplasia 



Fig.: Chronic pyelonephrits 




Fig.: Fibroadenoma 



Fig.: Sq ceil carcinoma 


TG 

LDL-c 

HDL-c 


i Cytokeratin 

j Vimentln 

Desmin 

$100, NSE, 

| neurofilaments 

GFAP 


Epithelial cells (Carcino 
Connective tissue 
M/s ( mesenchymal tun •• r 
Neurons (Neural crest ci.- ' v. 1 tomours) 

Glial cells 



Fig.: Hydatid cyst 


Scanned by CamScanner 






































Fij.: Capillary hemangioma 



Fig.: Cholecystitis 



Fig.: Cirrhosis-40x 



pharmacology 


l 






Fig.: Lipoma 



Fig.: Rhinospordium 





OPinn NTS/FREE RADICAL 

^^ygen radicals & reactive oxygen species play a role 

• FreC e ing & various d/s process 

ma6e x idants act as protective scavengers. 

# Radiation induced injury hydroxyl ion (OH-) i s 

* n erate d from water. OH' ion is the most reactive O, 
species, it causes injury by lipid peroxidation in cell 

membrane. 


• Gliclazide 

• Lamotrigine 

Selegiline ( Deprenyl) & Rasagiline 

• Probucol 


Free radical induced disea 


Classification 



Enrymes 


Catalase 

Glutathione peroxidase 




'• i ’ nt 
.'idant, 

-dns 

• . .p 


Superoxide dismutase 

phytovhemicals Carotenoids, p -carotene, 
Bioflavanoids 


Vitamins 


Vitamin A, C, E 
(a -tocoferol) 


tir.* 


Plasma proteins Haptoglobin, hemopexin, 
transferrin, ceruloplasmin 
Urates 


Minerals 

Hormone 


Selenium, Zinc 
Melatonin 


Drugs with anti-oxidant property 

• Carvedilol 


ses 


D/s by attacking cell 

membrane 

(Lipid peroxidation) 

• ARDS l 

• Retinopathy of prematurity 1 

• Bronchopulmonary dysplasia l 

• Aging, Alzhiemer's ds. 

• RA 

D/s by attacking DNA fOH" 
ion induced DNA hits) Redox 
regulated transcription 
factors 

• AIDS 1 

• Cancers 

• Atherosclerosis 

• DM complications 

Diseases by attack of 
proteins 

• Channelopathies l 


9.2 mmm 


IC OXIDE, EDRF) 


Overview 


NO is synthesized from arginine in presence of enzyme 
NO synthase (NOS). Cofactors required are NADPH, 
FAD, FMN, Heme & TH 4 biopterin. 

L- arginine +0,-► Citrulline + NO -^soluble guanvl 
cyclase -> SM relaxation 

■* AO synthase (NOS) 1 is found in brain. NOS 2 in 
macrophages and NOS 3 in endothelial cells. NOS 1 & 
3 a,e activated by Ca (and also by agen's I ing Ca~ eg 
Ach, bradykinin & shear stress). 
v Functions of NO 

3 SM relaxation in GIT 

0 Vasodilatation, 

0 Activation of m tcrophages/PMN -> Microbicidal 
0 Inhibits platelet adhesion 3c aggression 


1 
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Diseases a/w NO <>* r '' HW chsf'“ ng 

. Cbrenic i""-- 5 "" 3 P 
achal^ 513 

D1 seasesaMNOSs.-';; cKnalrf ,s 

. G vHD..nmsp^ rtjeC " ' 

Drugs acting through N° t^^ RF 

• Sild^ nafil 


S d/®* 


• \,’a-nitropru s 

• ANP 


,siJ^ 


... SANTS] 

. Sitroslycsnne [MrsefaO ^ aRDS . 

. Theophylline |of _,PPHN»>" 

. inhales! NO is asefal 


BBSgH-== 

s is the 

glance (or Drug * \ hc collection, 
:ical science re |an,1 « prevention of 
ssessment monitoring. Jj 

“““CTr''rf^ of,he 

norrncs refers to 

S ,hnt contribute to ' j of lhe 

„,,,CS is the Study and ev ' 
rernnces (genetic vanatton to. 

,„d an individual’s response to drag. 


Examples of Pharmacogenetics 

• Acetvlator polymorphism. 

• G6PD deficiency, Resistance to coumann 

• Atypical pseudocholinesterase & Sch 

• Inability to hydroxylase phenytion 

• Malignant hyperthermia by halothane 

EX POINTS TO FOC 

-> Adenosine de-aminase deficiency is not included in 
pharmacogenetics. 

-y pharmacovigilonce is related to drug saftey. 



orimz as 311 avv " - ine t)rui> M, V 

S introduced in l945.These are d 8s >»« A 
;h ased over the counter without A 

lifted doctor. 

tr the counter drug are th ose ^ ^ \ 

script' 00 - °\ 

, e dule T deals with the manuf actUri 

, ha and Unani medtcnes. 8 

jnterfeit medication or a c„ unt 
jieation or pharmaceutical product vv hi " 

, with the intent to cheat/ decent;, , 




RqlJTESpFpRUGAPf/, liSTRATlOy 

. inrranaral spray/ Inhalation, drug ,. 

o Tobramyci° 

o Azelastine 
o Nafarelin 

o Desmopressin 
o Butorphenol 

o Steroids :-FIunisolide,J!ut.. 'propionatej riafk . 
acetonide, Beclomethasor. & Budesonide ^ 

o Insulin (under trial) 

• Trans dermal: 

F entanyl, Nitroglycerine, Hy> cine. Estradiol, 
Nicotine 

• Sub-lingual: 

GTN, Isoprenaline, met! 1 testosterone, clot; 

buprenorphine, DOCA. 

• Per rectal: 

Diazepam 

Paracetamol (Anamol suppos). 

Misoprost 
Diclofenac sodium 

Drugs administered under supervision 

• Whole DOTS regime, 

• In MDT - Clofazimine and Rmp 


pha seS 


of Clinical iria.s 



Mon- 

theraP eutlC 

TheraP eUt,c 

exploratory 

Therapeutic 

confirmatory 


surveillance 

studies 


Healthy 

Bio- 

Human 

human 

availibility 

pharmaco¬ 

volunteers 


logical studies 

Small no. 

Safety & 

- 

of Patients 

Efficacy 


Large no. 

Compari¬ 

RCT are done, 

of patients 

son 

compared with 
standard drugs 

General 

To know 

2 yrs period is 

population 

rare 

Adverse 

effect 

compulsory 


'poTntstoTocus 

JjeO trial is a new concept in whic 
e carried out to reduce cost & tan - 
ocess. 

e-clinical trials are done on expenn; :. 
ficacy of a drug is best established L, 
ructural drug designing is based u 
,_ tnrnet obtained through X-ra > 


r. / studies 
. . c •• o’t \~nt 


.'j 


n POINTS TO FOCUS 


■y All ACE inhibitors are prodrug except captopril & lisinopril. 



DRUG METABOLISM 


ABSORPTION OF DRUGS 

• Proton pump inhibitors (Omeprazole) should be taken at 
least 30 min before meal. 

• Unionized drugs are well absorbed orally while highly 
ionized drugs (e.£. streptomycin & neostigmine) are 
absorbed poorly when given orally. 

« Acidic drugs are absorbed in acidic medium as they are 
unioioniz.ed in stomach ( salicylates / salicylic acid and 
barbituric acids). 

Presence of food interferes with absorption by forming 
insoluble complexes (Tetracycline + antacids/ Ca ). 


“y - 5E 11 REACTION ? 

-•base-’ (ron-syrdhi-Mcj reactions; . 

p: , Synthetic). To attack a conjt ;ate to the drug 



PRODRUGS 


Prodrug 

• Levodopa 

• a-Methyldopa 

• Dipivefrin 

• Enalapril 

• Proguanil 

• Prednisone 

• Sulfasalazine 

• Cyclophosphamide 


• Sulindac 

• Fluorouracil 

• Mercaptopurine 

• Primidone, phenobarb 

• Fosphenytoin 


Active form 

- Dopamine 

- a-meth\l nor-epinep. 

- Epineplirine 

- Enalaprilat 

- Proguanil triaz.in 

- Prednisolone 

- 5-ASA 

- Aldophosphamide, 
phosphoramide-mustard, 
acrolein -> h’agic cystitis 

- Sulfide metabolite 

- Fluorouridine monophosphate 

- Methylmercaptopurine 
ribonucleotide 

- Phenobarbitol 

- Phenytoin 


r;. : t r ■ :e I reaction 

e of drug molecule. Use cytochrome 


r * v\| 


t. iArcyS'ii Vt m -Vk 

Some drugs m*) acti 'cied a he p 
prodrugs) 


i-.‘action «T. g. 


B. Synthetic orpheze II reactions 
* To attach a conjugate to the dtug molecule, 
reaction all drugs become water solubleflg 

1. Glucoronidation (Most important). 

2. Acetylation 

3. Methylation 

4. Sulfation 

5. Glycine conjugation 


Ahci pha .e 11 
,'J if. icUihlc) 
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Orphan drugs jfica lly to treat rare 

It is a drug that has bee" ^ ^^pies) 

Eg. N acety l cysteine. Levoi , 
desmopressin, sodium nitrite. 


CYTOCHROMESj 

Drugs metabolising Cytochromes ket0 _/iatra- 

• CVPJA4 : inhibited by Erythro ,‘ : cc ’ Bs Cyt3A4 

conazole. verapamil, dilnazem, n o • of 

is Involved in biotransfonnation of largest 

drugs. 

• CVP2C19 : Clopidogrel. PPI's- 

• CVP2D6 : Carvedilol. 

• CYP2D6 «£. 3A4 : Anti-retroviral drugs (AKIf n 

• CYP U5 : Membrane bound hemoprotein w i 
as an electron carrier for oxygenases. 

ENZYME INDUCERS 

• Griesofulvin 

• £henobarbitone, Phenytoin 

• £mokmg 

• £arbamazepine 

• (2l ucoc °rticoids 

• i)DT 

• Kifampicin 

[Mn: GPS Can Give DiRection] 


ENZYME INHIBITORS 


| Orut 

Em/drug inhibited 

Allopurinol 

Xanthine oxidase 

Erythromycin, 


Ciprofloxacin 




AMS i 


En2/drugi nhibi . 



^ln: Vitamin ACDEK Lipid M 



Valproate and carbamazepme ir >ceea C h othe 
Phenoborb and phenytoin indue rach others T ^ 
enzyme induction. ^ 


OCP failure is seen with —> ,acyeli ne > d 

Phenytoin, Phenoborb (TRAPP). ' 

Theophylline dose should be r ,ced 
Allopurinol, Cimetidine, Erythron 





Drugs which are not metabc ed in li Ver 

• Penicillin G (given parenterall it bypasses 
pass metabolism). 

• Synthetic estrogens (ethinyl den ative of estradiol 
Natural estrogens when given -rally are inactivated 
liver before reaching general circ Nation) 

• Digoxin (safely given in liver di ases) 



Drugs excreted unchanged in rine 

• Digitalis • Phenformin / metformin/ 

chlorpiopamide 

• Bretylium • Gonadotropin 

• Methotrexate • Thiacetazone 

• Sodium stibogluconate • Aminoglycoside 

• Acyclovir • Neomycin 

• Gallamine • Norfloxacin 

[Usually ionized drugs are excreted unchanged in m 


Drugs with extensive first pass metabolism 

These drugs preferably should not be given orally. 

• Hydrocortisone 

• Morphine 




oS terone 

ir enalmc [Mnemonic: Z/A/7/ndia Ltd 1 

l0 came J 

rnary Ammonium (NH 4 + ) Compounds 

do not cross BBB and have no CNS effects 
iral absorption is incomplete so used parenterally. 

nhcholinergics : Glycopyrrolate, Ipratropium, 
)xyphenonium, Propantheline 

leostigmine 

j m blockers d-TC, Sch, Dccamethonmm 

iromides 

n-sedative anti-histamimes :Terk naA 





• Hit and run drugs ( Effects lasts longer than itself)’. 
Reserpine, MAOl, omeprazole. 

• Drugs with irreversible action- organophosphate. 


POINTSTO FOCUS 


^ Serum levels are not monitored in warfarin therapy. Instead it 
is monitored by INR. 


Monitoring while recieving drug therapy 


* ATT -» Liver enzymes should be monitored 

• Li -» Serum levels should be monitored 

• Linezolid —> Platelet counts should be monitored 
(Nctropenia, thrombocytopenia) 

* Amphotericin B -> K f levels should be monitored as it can 
cause hypokalemia. 

■* Clozapine -> Leucocyte counts. 


prugs concentrated in 



Chloroquine 


Me;- 
quina; . 


[ REC in RBC] 


Therapeutic Drug Monitoring (TDM) 


Therapeutic Index (Tl) 


TI = I.DhO (Lethal dose)/ED50 (effective dose) 


;.r ,<.ie*r'0'in 

•V'*. V J ' ■ 'it** 

H f/j 


Chloramphenicol, 
p . iino''!'/: osida, 
v e' i ?cydiiies 
1/1 • 



A process by which dose of a drug is adjusted a:.,i-T • : 
plasma concentration. It is done for- 
1 Drugs with low saftey margin: 

These are drugs with narrow therapeutic range .m- . 
index and exhibit therapeutic winch 
Examples are: Digoxin, anticonvulsants (pi: .-i). 

antiarrhythmics (lignocaine), theophylline, cyciospcrm, 
clonidine, , TCA (imipramine), aminoglycosides, lithium 
and glipizide. 

2. Drugs with large individual variation: antidepressants, 

lithium. 

3. Potentially toxic drugs used in the presence of renal failure: 
vanco, aminoglycosides. 

4. Poisoning cases. 


t t. i eg t; .CaChtS ■ •>. -.<>«. . : CL'..,• -n 

•' tetJ,i) f<v'm 

A v.t o *. '.( ,v*;s AttmvVn , .•«. w,<» • 

O'.t uts. 

B - f.v. rou*:. it ; h)\. 

Dt ;r, \ lie,; ,’iVy i • >,</ r.«5 .y,.*:/ ’•(. \r v 'iliil*' or*. 

theophylline, linezolid, m/o'idine. 

Drugs with nearly 1UU'o ora ine wDhPp S.r.t: iV. 

pindolol, dofetilide. 

AUC (Area under plasma eonc n time curve) signifies (.Men 1 
of absorption whereas T mix tells rale of absorption 


TDM is of no value in 

• Drugs whose response is easily measurable (e.g. 
hypoglycemics, antihypertensives, anticoagulants) 

• Drugs activated in body - levodopa. 


Plasma Protein Binding (PPB) of a Drug 

• Acidic drugs bind : Albumin 

• Basic/alkaline drugs bind : a t acid glycoprotein. 

• Drugs with high PPBs : Phenytoin, phenobarb, phenyl 
butazone, warfarin 
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Apparent volume of drstrib uti0 , 0 con0 in * 

. „ i, te v*« tw ^^df-riWrf* 1 
adn.inis.ereddoreifto.^ 
concentration measure ' P 

Dose ~ 

Vd “ PUvma concentration It > ( e .g. 

. y _> Drugs with lg 
• Drugs with ,0H ' i 

phenylbutazone, warfarin) d in body tissue 

. Pr» S s *Uk Aft* r, tw»“ ^ K-a/fe 

Vj value much more than 1 f i3 m1j*S to 

propanolol. morphine, chloroq 

VJ,. 

D 3 *' 

+ D/to torse votome 0 / distnbM 3 ^ w se 

mD r P toe ore not entity remoeoWe ty hemoo 

+ SSt Orest do no, enter * 

+ rrootoseitretoceU/netoettyhec/o/Uody-ec i My 

moss 5 1 renal function. m ninlv 

+ Loading dose is given to saturate tissue stores ; ^ 

dependent on Volume of distribution (V t ). Loading dos - , 

target plasma concentration. 

•> Maintenance dose is mainly dependent on clearance 
Le. plasma volume from which the drug is completely 
removed in unit time. Maintenance dose = CLx target plasma 
concentration. 



Zero order 
(Non linear) 


Constant amount of 
drug is eliminated 

Constant 

(Saturation kinetic) 
t with dose 



ri° nStan t fr a 

^!%,N 

con <:s 



CL progressively ies 
with Ting dose 

Ethanol, salicylate' 
(aspirin), phenytoin 
tolbutamide, 
propanolol warfar: 
theophylline 


• Drugs showing ZERO order 01 fseudozero 

1. Warfarin 

2. Salicylates (Aspirin) 

3. Phenytoin 

4. Theophylline 

5. Tolbutamide 


ord «kk 


pi POINTS TO FOCUS 


4 - Glomerular filtration of drugs dep .,ds on renalbbT^ 
plasma protein binding. 

4 - Tubular reabsorption depend on lip I solubility of dm 


Kinetics of Elimination 

• Rate of elimination is the amount of drug eliminated per 
unit time. 

Rate of elimination = (Plasma concentration) orda 


Agonist and Antagonist 

• An antagonist has affinity but no intrinsic activity(Lty 

• Partial agonists have afTinity and submaximal 
(between0to!)e.g. Nalorphine. 


CL- 


Rale Df elimination 
Plasma concentration (C) 


Order* of kinetics. 

• Drug may follow zero or first order kinetics. It depends 
upon the following formula- 

Rate of elimination a (plasma concentration ] via 

• Half Life (t,„): It is the time required to reduce the plasma 
concentration to half (50%) of original value. 

T j7 = 0.693/rate 


Agonist + 

Partial agonist + 

Antagonist + 

Inverse antagonist + 


1 (Max'") 


0 < IA < 1 
0 
-1 


• Intrinsic activity & affinity both are ir 
action. 



rojMTsrofo^ 


have affinity but intrinsic activity with a 
4- /^ r5< \ n (, A between 0 to -1) e.g. DMCM. 

rrliPU5 ! have both affinity and maximum intrinsic activity 

. figonist* 

(IA*V 


(T w j t h preferential affinity for Ri (inactive receptor) 
A -a„ produce an effect opposite to that of an agonist 


vvi 

a 


„ d is k/as inverse agonist. 


^pgCPON SE CURVE (DRC) 

ffficocy'- Maxima! effect/response. 

' Amount of drug needed to produce a certain 

Potency • f 

nse (Producing same response at lower dose. Position 
r fDRC on tlie 11050 axis is indcx p° tenc y- Least the 
° m ount of drug required, more it will be potent. 

3 . Therapeutic max" 1 response with dose change. 

Competitive inhibition shifts DRC to the right. 

In non-competitive inhibition there is flattening of DRC. 



9.6 


ANTIBIOTIC RESISTAI 


Plasmid mediated- 

P-laetamases production is the m/c mechanism of 
resistance to penicillins by both Gm+ and Gm - ve bacteria. 
Resistance because of impaired penetration of drug is seen 
only in Gm - ve bacteria. 

MRSA is probably the most well-known, but others 
including VISA (vancomycin-intermediate S. aureus), 
VRSA (vancomycin-resistant S. aureus). ESBL (Extended 
spectrum beta-lactamase). VRE (Vancomycin-resistant 
Enterococcus) and MRAB (Mullidrug-resistant A. 
baumannii) are prominent examples . 

First antibiotic resistance was observed among penicillins 
Bacteria acquired plasmid mediated resistance by 
producing penicillinase/ p -lactamase. 

nMsiw 

1. Penicillinase Most 



bacteria 


Older 

penicillins, 


2. f-lactamase 


Penicillins, 

narrow 

spectrum 

cephalosporins 


3. Extended Gram -ve/ 

spectrum Enterobacteria 

P-lactamases esp. Klebsiella 

! (ESBL) pneumoniae 

; 4. Methicillin Staph, aureus 


All above + 
monobactams, 


Genetic change in bacteria is most important in 
development of drug resistance. 3 mechanisms are there:- 

1. Chromosome mediated resistance 

2. Plasmid mediated resistance 

3. Transposon mediated resistance 
Chromosome mediated: 

Altered penicillin binding protein (PBP) is an important 
cause of resistance to mcthicillins & cephalosporins 
primarily in Gm+ bacteria. This is transmitted by MeC A 
gene. 


resistant 

staph. 

aureus 

(MRSA) 


Older 

penicillins, 

Methicillin 


5. Vancomycin 
resistant 
enterococci 
(VRE) 


Enterococci Vancomycin 


Penicillinase 
producing Pn 
(Cloxa, oxa, 

Naf - cillins) 
P-lactamase 
inhibitors 
(Clavulunate + 
sulbactam). 
Broad spectra 
cephalo¬ 
sporins 
Carbepenem 
(Meropenem, 
imipenem) 
cephamycin 
Vancomycin 
(DOC) 
Teicoplanin 
Linezolid, 
Daptomycin, 
Minocycline, 
Quinupristin, 
Cotrimoxazole 
Cipro/levoflox, 
Rmp 

Linezolid, 

Daptomycin 


• To overcome the problem of p -lactamases broad spectrun 
cephalosporins were developed, which contained oxyminc 
side chain. Cefotaxime, ceftazid ime.ee ft izoxime,an< 
ceftriaxone. 



Scanned by CamScanner 













































FHMKWOIOCT 


smart . Sonie 

. Now a days bacteria producing K BL 

• nf Klebsiella pneumonias C ap aDie 

stnnn^ of hum ' 3SCS ) and they tan)S . 

(extended spectrum P a/treonanis.^ 0 . 

iyabolysing ail above drop- jiwnMi) * effete 

Carbepenems(meropc nem jsrnS . 

against these ESBL producing ^ ^ ace tyl 

• Resistance in chloromphenico 

transferase by plasmids. methylation of 

• Resistance to erythromycin was 

ribosomes by plasmids. m ethylation ' n 

. Resistance to quinolones was d* m 

topoisomerase IV. 


9.7 


SAFETY OF DRUGS 



IN PREGNANCY 

Fortytofseizures"i„ pregnancy phenobarbital 


drug of choice. 

• Among anti-thyroid drugs propylthiouracii 


to CMDT), however it may cause aplasia cutis 
Radioactive isotopes are absolutely contraind.cated in 
pregnancy. 

• For T/t of UT1 in pregnancy nitrofurantoin, ampicilhn an 
cephalexin are safe (fluoroquinolones are contraindicated). 

• Antitubercular regimen in pregnancy Rmp+ IN 
(Elhmbutol may be added after 1st two months. 
Streptomycin is absolutely contraindicated. 

• DOC for prophylaxis of malaria in endemic area is 
proguanil and for treatment is chloroquine. 

• For anticoagulation in pregnancy 

Heparin (for 1st 12 weeks) -> Warfarin up to 36 week -> 
Heparin 1 week before delivery and after 2 days -> restart 
warfarin in purpereum. 

• For T/t of eclampsia Magsulph is the DOC. 

• For t/t of hypertension oral drugs of preference are 
methyldopa (DOC) > hydralazine >CCBs > atenolol> 
labetolol in that order. 

• For hypertensive crisis labetolol, 
nitroglycerine can be used. 


hydralazine, 



Lis ,oflmportantdrug S whichar esaf 

pregnancy % 


X 


cafe in pregnancy ( Dru 8 s 
^Ilch do not cross p'acental 

barrier) 




• Heparin 

• insulin 

• tsh, ACTH 

. INH, Rmp< ethambutol 

• Vasodilator. 

Methyldopa, hydralazine 

• CCS (nifedipine) 

• Anti arrythmic : Quinidine, 
dyspyramide & procainamide 
are relatively safe 
Lidocaine c/b given 

• Anti-helminthic 

■ piperazine 

■ Niclosamide 


* l f w 'w 

P' ac wtab ut 


Lithium 

rt tropi ne 

Diaze Pam, chi. 
hydrate h ° ral 


Corticosteroid 

Pnenytoin 


B usulfa n J Vafpr °at e 


• Desmopressin 

(for Dl in pregnancy) 

• Chloroquine 
(DOC for R, of malaria) 

• Proguanil 

(DOC for prophylaxis of 
malaria) 

Acyclovir 

• Antibiotics 

■ Penicilins, 

■ Macrolides (erythro) 

■ Most cephalosporins, 

■ Amoxicillin, ampicillin 
Among immunosupressive 
drugs 

■ Azathioprine & cyclosporin 
(cat C) relatively safe 
Warfarin 

(c/b given in 2nd trimester) 
Prophylthiouracil 


p° Caine ’ . 

Progestirrs \ 

Retinoids (i Sot 
Tamoxifen n( N 

Ciprofloxacin, 
Chlor amphenico| 
Tetracycline 


Aminoglycosides 


e.g. streptom 


'Vein) 


Allopurinol 

* Live vaccines 

• Metronidazole 

(in 1st trimester] 
c Theophylline 


• Other immunosupresjs? 
drugs 


Warfarin (I & III trimestr 


POINTS TO FOCUS 


+ Angiotensin converting enzyme (ACE) inhibitor! tr. 
angiotensin receptor blockers (ARBs) are contramtkrtd: 
the first trimester since they are fetotoxic. 

Methyldopa is a drug of first choice for control oftr.'.- 
moderate hypertension in pregnancy and is the most 
prescribed antihypertensive for this indication. __ 


f^'ppmsjoju^ — ___ 

*^~rfidoes not cross placenta. It is anticoagulant of choice 
y Hepa egna ncy. Intravenous unfractionated heparin is the 
in pr rred treatment in massive pulmonary thromboembolism 

P Th cardiovascular compromise. 

Zw Heparin can cross placental barrier. 

■y i/w rjn should be avoided during pregnancy. 

* Vcaine is safe first line IV drug for ventricular arrythmias in 
y Ll ° C apcy Among oral drugs quinidine has been found to be 

Pr TAdenosine > verapalmilfor t/t ofSVT. 

* ( 0 r chlamydial infection in pregnancy —> Azithromycin 

* ^.rythrotnyc'H ,s alternative). 

D Q C f 0 r listerosis in pregnancy -> Am picillin 


SAfl^X 


0F D RUGS IN BREAfa f FEEDING 





• Antacids 


s 

w - Ac.- 

Anticancer/cytotoxic drugs like Mtx, 
cyclophosphamide 


, Erythromycin, 
cephalosporins, 

Van co 


Among antibiotics Tetracycline 


• propylthiouracil 


• Heparin, LMWH, 
Warfarin 


• Antithyroid drugs & Radio;odine (I 131 ) 

• Dicumarol derivatives (Phenindione) 


• Digoxin 

• Corticosteroids 

• Caffeine 


• Ergotamine, gold salts, Li 

• Cimetidine 


• Fexofenadine, 
Loratidine 


♦ Fluconazole 
Ibuprofen 


• Inhaled 
bronchodilators. 
Theophylline 


• Insulin 


POINTS TO FOCUS 


y- Lactation suppressants like , Bromocriptine, OCP, pyridoxine, 
thiazides, nicotine should be avoided in lactating mothers. 
Bromocriptine, phencyclidine, Li, cycloserine, cocaine Mtx etc 
drugs are contraindicated during breastfeeding. 


Drugs safe in 


Hepatic d iseases Renal diseases Porphyria 


Digoxin 

Ethambutol 

Streptomycin 

Chloroquine 

(DESC) 


Antibiotics which 
c/b given in liver 
d/s 

• Ampicillin 

• Cloxacillin 

• lllrdgen. 
cephalosporins 

• Aminoglycosides 
(CACA) 


• Doxycydine 

• Polymyxin-B 

• Penicillin 

• Adriamycin 

• Ceftriaxone 

• Rifampin 

• Clindamycin 


• Cefoperazone 

• Chlorpromazine* 
Pefloxacin 

• Chloramphenicol 

• Erythromycin 

• Omeprazole 

• Dicloxacillin 

• Nafcillin 

• Clindamycin 

• Metronidazole 


Glucocorticoid 

Clonazepam 

Streptomycin 

Penicillin 

Aspirin, 

acetaminophen 

Atropine 

Insulin 

Pefloxacin 

Opiates 

Narcotic 

analgesics 


POINTS TO FOCUS 


K )" Drugs contraindicated in renal failure — > Tetracyclines 
(except Doxy), nitrofurantoin, nalidixic acid, sulfonamides, 
voriconazole, cidefovir. 


9.8 P4HWH 


Pseudotumor 

cerebri 

• Gluco / Mineralocorticoids 

• Hypervitaminosis A 
® OCPs 

• Tetracycline 

• Amiodarone 

• Nalidixic acid 

• Hypoparathyroidism 

Alopecia 

• Ethionamide 

• Cytotoxic drugs 

• Heparin 

• OCP withdrawal 

• Li 

• Valproate 

Livido reticularis 

• Amantadine 

• Bromocriptine 
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Adverse effects Important drugs 


Pzm, ethambutol 
Thiazide, Frus emide , 
Diazoxide ' c 

• Clofibrate 

• Cytotoxic drugs ( Mtx \ 

• L-dopa ' 

INH 

Methyl dopa 
Phenytoin 

• Carbamazepine 
Hydralazine 
Procainamide 
Penicillamine 
Sulfonamides 
[MnrMCHIn Plastic Sx] 
Chlorpropamide 
Cyclophosphamide 
Carbamazepine 

• Vincristine /vinblastine Va 

• Vaso/desmo-pressin ’ 50pr ^in 

Oxytocin 

General Anesthetics 
TCA 

Narcotics 
Indomethacin 
fluoxetine/SSRI, 

MAO inhibitors 
Sulfonamides 

[Mn: CVO, ATN, IN, F, MTV, Sony 
channels are Inappropriate) 

Li 

Demeclocycline 
Thioridazine 
Foscarnet 
Methoxyflurane 

[Mn: Methoxyflurane Derrangesin] 

Drugs affecting prolactin level 


Adverse effects Drugs 


• Dopamine 

• Bromocriptine 

• Apomorphine 

• Ergometrine 

• Glucocorticoids 


DA agonist 


Drugs causing 
hyperprolactinemia 


Chlorpromazine 
Haloperidol 
Metodopramide 
Reserpine j 
Methyldopa 


} 


DA Antop«s 


DA depleter 



so DA agonists 


prugs causing important Syndromes 


Gray baby syndrome - 
Fanconi syndrome 

Reye syndrome 
Re d man syndrome 
Hemolytic uremic 
syndrome (HUS) 

Tumour lysis syndrome 

Shoulder hand syndrome— 
Hand foot syndrome — 
Purple toes syndrome — 
jWobius syndrome 
Sicca syndrome 
Floppy iris syndrome 


Chloramphenicol 
(In preterm babies) 
Tetracyclines 
(Outdated tetracycline can 
cause PCT damage) 
Salicylates (aspirin) 
Vancomycin 

Mitomycin-C (nt/c drug), 
cisplatir, bleomycin 
Fludarabine Jt in pt of 
CLL 

INH, phenol trb 

Capecitahirc, S-FU 

Warfarin 

Misoprostol 

Sulfonamides 

Tamsulosiu (c. 1A 

blocker) 


p p’poiNTSTQ FOCUS 

R as h of infectious mononucleosis is increased by ampidllin. 

+ Allopurinol, cephalosporins, sulfonamides, barbiturates are 
a/w TEN & SJS which in later phase can cause Sjogren like 
syndrome. 

•> Ceftriaxone can cause syndrome of pseudocholecystitis. 


Drugs causing Nephrotic Syndrom e 

• Gold 

• Penicillamine 

• Captopril 

• NSAIDS 

• Probenecid 

• Trimethadione 

• Mercury 


Drug-induced pulmonary d/s 


Pulmonary edema 

Methadone 

Ritodrine (b 2 agonist) 
Propoxyphene 

PPHN 

Fenfluramine 

Pulmonary fibrosis 

Bleomycin 

Cyclophosphamide 

Busulfan 

Methysergide 

Amiodarone, nitrofurantoin 

Pleural fibrosis 

Practolol, Busulfan 

Chest pain, pleuritis 

Tretinoin 

Bronchospasm 

Aspirin, p-blockers 

Hypersensitivity pneumonitis 

Nitrofurantoin 


POINTS TO FOCUS 


y Bleomycin causes destruction/ necrosis of type 1 pneumocytes, 
while hyperplasia and metaplasia of type 2 pneumocytes. 

■I Methysergide causes retroperitoneal fibrosis. 

■> Pergolide causes cardiac valvular fibrosis. 



ui uy-muucea Liver a/s 


; Liver necrosis 

Tetracycline, CCI4 

. Hypersensitivity hepatitis 

Halothane 

Macrovesicular steatosis 

Glucocorticoids, estrogens, 
tamoxifen, amiodarone 

Cholestasis 

1 

Anabolic steroids, 
chlorpropamide, chlorpromazine, 
cyclosporine, OCPs, clopidogrel 

Drug-induced CV-i d/s 


Sinus Tachycardia 


Torsades' De Pointes 
(polymorphic 
ventricular tachycardia) 

QT prolongation 


Theophylline 
Amphetamines 
Nifedipine 
Anti-cholinergics 
[ThANA me tachycardia] 

Quinidine, terfenadine, astimazole, 
procainamide, sotalol, thiazides, 
erythro, levoflox, CPZ 

Cisapride 
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wpW' rwsodrt « ? or ^ causes co 


t——_ 

rhromyon. 


Pseudomembranous enterocolit' 


o ciindam>cin 
t> Tetracjcline 
* Ampicillin 

o Cephalosporin <m'c cause) c0ltivc jn 

DOC for treatment is Metronidazo 


Post antibiotic effect is seen with 

• Fluoroquinolones. 

• Aminoglycoside. 

• Beta-lactamase inhibitor 


DISULFIRAM 

• Disulfiram inhibits aldehyde dehydrogenase 


Alcohol 


Alcohol 

dehydrogenase 


4 MP. 

procarbazine 


Aldehyde 

dehydrogenase 


Aldehyde 

Disulfiram 


Acid (Formic/Acetic) 


Drugs causing disulfiram reaction (Alcohol 
intolerance/ Deterrents) 


Procarbazine 



• Metronidazole 

• Sulfonamides ± 

• Griseofulvin 


• Cephalosporins (Cefoperazone, 
cefamandole. cefotetan) 

• Moxalactam 

• Chlorpropamide 

• Nitrafezole 


. furazolidone • Cilra.cU cal cium 

, Mepactine Cliloramphe n j co] "H 

0ragi in 0-6-PD deficients 

Drug 5 causing 

frequent 

hemolysis 

• Antimalarials ~ 

Primaquine, quini ne 

• Most sulfonamides (Su, f ma/ Pe^ 

• Analgesic & antipyretic*'^"* 

(Aminopyrine, ASA) ^ 

• probenecid, 

. Antibiotics e.g.s„ ep , 
Nitrofurantoin, £uraz 0 | id n - ' N H 
. Oral hypoglycemics (T 0 | b ° u ? e 
chlorpropamide) '^id^ 

Fava beans. Moth baits (naphg, 

Drugs which 
cause hemolysis 
less frequently 
(Can be used 
with caution) 

. Chloroquine, mepal^P^^i 

• Sulfadiazine, Su!fafurazo| e 

• Aspirin, phenacetin 

• Chloramphenicol 

• Ascorbic acid 

• BAL 

Drugs which 

Do NOT cause 
hemolysis 

• Estrogen 

• Rmp 

• Penicillin 

• Prednisolone 

• Pyrimethamine 



Gynaecomastia 

• Spironolactone 

• Cimetidine 

• K.TZ 

Oligospermia 

• Chemotherapeutic drugs esp. cyclophosphamide, Mo? 
therapy in Hodgkin's lymphoma. 

• Reversible oligospermia is seen in methotrexate use 

• Ketoconazole, cimetidine, spironolactone. 

• Spironolactone : It has similar structure as testosters 
so it blocks testosterone receptors and causes impotent 
gynaecomastia in males. 

• Cimetidine : It inhibits binding of DHT to ante 
receptors -» causes impotence. It also I este 
metabolism & T prolactin levels —> causes gynaecoina 
(in males) and galactorrhoea (in females). 

• Ketoconazole : 4- Testosterone production by inhibits 
17-a and 3-P hydroxylase and it causes impotence 1 
gynaecomastia in males. 


x-aiKING MEGALOBLASTIC ANEMIA • IV: 

^ s °‘ 


Folate 

Synthatase 


Sodium pentothal, propofol, tranexamic acid 


Sulfonamides, 

Dapsone.PAS 


diif 

reductase 


DHFA 

Trimethoprim 
Pyrimethamine 
- - Progttanil 

Mr.x. pentamidine 
Trimeterene 


1st dose effect is seen with 

• Bromocriptine (marked i in BP) 

• Prazosin (postural hypotension) 

• Gold (postural hypotension) 



mmc 




TUFA 


Drugs acting on microtubules 


Polyglutamate 

Phenytoin 

Mono glutamate 

i 


OCP 

Absorption in jejunum 


• Vinca alkaloids 

• Colchicine (mitotic inhibitor) 

• Paclitaxel 

• Griseofulvin 

• Mebendazole / Thiabendazole 


Phosphodiesterase inhibitors 


Dru os which impair DNA metabolism also causes 

megaloblastic anemia 

6 MP, azathioprine 


Purine antagonist 
o Pyrimidine 

o Others 


5- FU, cytosine arabinoside 
Procarbazine, Hydroxyurea, 
Zidovudine, Acyclovir, and 
Primidone, N,0 


Non selective 


Theophylline, pentoxyphylline 


PDE-III 


Drugs producing 


Cilastazole (Used in PVD), amrinone, 
milrinone 


PDE-IV 


Pidamilast (III/1V), cilomilast 


PDE-V 


Sildenafil ('viagra') —> releases NO 
dipyridamole 


DEE 


Drugs causing 

BEIT.. 

priapism 

Trazodone, papaverine 

Rhabdomyolysis 

Levostatin, gemfibrozil 

Urinary retention 

Anti cholinergics, TCA, Phencthiazine, | 
Some anti-hypertensive 

Urinary incontinence 

“ 

Peptic ulcer 

Salicylates & corticosteroids 

Parkinsonism 

Phenothiazine 

Osteoporosis 

Heparin, phenytoin, Li 

DLE 

Hydralazine 


Hydralazine 



Drugs inhibiting nucleic zeid enzymti 


Drug producing pain & necrosis on injection 

• IM: 

Cardiac glycoside, quinidine. Iron sorbitol. Progesterone. 
Streptomycin, Tetracycline 


Enzymes 

* DNA polymerase 
(DNA dependent D.V/1 
polymerase) 

* DNA dependent RNA 
polymerase 

3 Reverse transcriptase 
(RNA dependent DNA 
polymerase) 

• Thymidylate synthetase 

• DNA Gyrase 


Inhibited by 

— Cytarabine, vidarabine, 
acyclovir 


-- Rifampicin 
— Zidovudine 


DNATopoisomerase -1 


— 5-FU 

— Quinolones (Ciprolloxaei 
novobiocin, nalidixic ac 

— lrinotecan, Camptothec 
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• DNATopo' somcraSC ' 11 


.. AnihraO^^ ^bicin) 



-* “I^X, 

gr0wine peptide C °N >, 

caus.nBinhibi Uo S \' 

henicol - Binds to 50 S ribo ‘%A 


_ , _ poiNHIQfg^- NA 

* Cytarobine inhabits ,nterC °^ A & rSA 
5-FU is ircorporatedjn^ --- 


Chloramp 

>IacroIid es 

Diphtheria 


Cell wall sybthesis inhibitors. 


prokaryotic 

Binds j rrcv ) tr an sf % 

.. rcvcr sib| v X' 
nbosome& inhjbi > ^ 

Peptide chain f roni 

toxin — Inactivates eukarv ° A si| 
factor eF -2 ?°' lc \ 

translocation p fe ^< 



Beta lactam antibiotics 
Fosfomycin 
Bacitracin 
Vancomycin 
Cycloserine 


Cell wall SY^* 5 ** 
Inhibited 


TranspeP ,i£)ase 

Enolpyruvate transferase 

Transglyc 0S Y* ase 


Lin 


lezolid 


— Binds to 23 $ 
S ribosome £ 


fra c 


forma,ion of N-r„, 

- tRN A-70S ini „ at >S, 



Drugs affecting cell membrane 

1. Polypeptide antibiotics iPolyniyxin B, wa |] 

is also a polypeptide but acts by inhibiting 

synthesis) nvstatin 

2. Polypene antibiotics: Amphotericin 

natamycin 

3. Azoles : Ketoconazole, itraconazole 

DRUGS INHIBITING PROTEIN SYNTHESIS 

• The target for all these drugs is the polysomes 
(poly ribosomes) in the bacterial cytoplasm. 

• Drugs binding to 


Jp njNTSTOFOCUS 

•)• Tetracycline inhibits binding of aminoacyt 

* Erythromycin & spectinomycin inhibit transit ^ 

* Fusidic acid forms a ternary complex m w , h '° n ' 

bound to the ribosome together with elo ngatio the %. 
its ADP-bound state although movement oft ^ '^^C. 
occurs from the A to the P site. e tR %^ 

+ Linezolid binds to 23S RNA of the SOS ribosome 
--- Zl Sub un» 


I. Aminogycoside initiates -k., 

3 i 


[ Mnemonics: 

letter (or remember strepto starts), 2. T foT/JJ.H 
macrolides lides for location ] ** 3 


PENICILLINS 


9.10 

Penicillin G is not effective orally, has short durm 
& narrow spectrum of activity, 



l0n %. 


30 S 

Aminoglycosides 

Spectinomycin 

Tetracycline 



50 S ribosomes 
Chloramphenicol 
Streptogramins 
Linezolide 
Lincosamide 
Erythromycin 

Aminogly coside — Binds to the 30 S subunit, 

Freezing of initiation, inhibits 
poysome formation, misreading of 
m RNA. 

— Inhibits aminoacyl 
attachment to A- site. 


Tetracycline 


Extended spectrum penicillin 

1. Aminpenicillin : Ampicillin, amoxicillin 

2 . Carboxypenicillin : Carbenicillin, TicarciIJin 

3. Ureidopenicillin : Mezlocillin, azlocillin, piperacill ln 

Acid resistant penicillins 

Penicillin V, Oxacillin, Dicloxacillin, Cloxacillin, Am r 
& Amoxycillin 


Penicillinase resistant penicillin 

t-RNA Methicillin, Nafcillin, Dicloxacillin, Oxacillin, Cloxacilk 

IMnemomic: CoNDOM] 



Remark 


Narrow 

spectrum 

antibiotic 

Longest acting 


Narrow 
spectrum Pn 

Anti- 

staphylococcal 


Partially acid 
resistant 


Extended 
spectrum Pn, 
(3 - lactamase 
inhibitor 

Food 

interferes with 
absorption, 
causes 
diarrhoea 


Ar.ti- 

pseudo'sor a! 
Pn, not 
effective Vs 
anaerobic 
streptococci 


El POINTS TO FOCUS 

•F Benzathine Pn is longest acting Pn . Does not cross BSE. 

+ Procaine Pn is DOC for neurosyphilis 
+ Ureidopenicillin are—Azlocillin, mezlocillin, Piperacillin 
* Orally as well as parenterolly effective Pn : Amoxicillin, 
Cloxacillin 

+ If a patient develops severe hypersensitivity to a penicillin, 
all other ft lactam antibiotics are contraindicated except 
aztreonam. 


Melina,, resistant (MRSA) is d/to formation of alternate 
penicillin binding proteins (PBPs). No beta lactam 
antibiotic is useful against MRSA except 5th generation 
cephalosporins. 

Important side effects - 
° Methicillin —> Interstitial nephritis 
° ^ roca ine penicillin -» Seizures in high dose 
0 Naficillin —> Neutropenia 
Carbenicillin —> Throbocytopenia (Bleeding) 

° Oxacillin -> Hepatitis 


n 


DOC for Staphylococcal Aureus 

1. Non-penicillinase producing -> Pen G /Pen V oral 

2 . Penicillinase producing -+ 

(cloxa- oxa-, Naf- cillins) 

3. MRSA -> Vancomycin, Ticoplanin 


beta lactamase inhibitors 


Anti-pseudomonas drugs 

• Azlocillin 

• Ceftazidime 

• Aztreonam 

• Piperacillin 

• Cefotaxime 

• Cefepime 
Ciprofloxacin, Ollox 

- Amikacin 

• Gentamvcin 


• Moxalactam 

• Mezlocillin 

• Ccfoperazone 

• Imipencm 

• Carbenicillin 

• Ticarcillin 

• Colistin 

• Pefloxacin. levoflox 

• Meropenem 


9.n 


* -i . . < 


- 

vvrijt 


Isl generations are effective Vs. Gm* 

2nd generations arc effective Vs. Gm - 
3 re generations are effective Vs. Gm- including 

pseudomonas (esp. Ceftazidime, Cefoperazone), cross 

BBB 

4th generation cephalosporins are : cefpirome, cefepime. 
5th generation cephalosporins are : - ceftobiprole, 
cel taroline. 

Dtsulfirain like reaction (Alcohol intolerance) : 

° Cefoperazone 
° Cefamandole, Cefotetan 
° Moxalactam 
Ceftazidime s/e neutropenia 

Safe in renal failure/disease ( Dose reduction is not reqd.) 

° Cephalexin 


329 
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a Cefaclor 

o Cefoperazone 


for 


rephaloridiK . 

^^^icalproP^ 
me is DOC fortntfl' 01 ^ 1 ® 51 ' „fchoi« 

mc , ABinoflyc* 1 * 

onal infection. c^ndomonal activit>- 

ration cephalospo" ns dorm inai. s' cre,e 

— - A "' c t« disu.firam reacton. 
doesn't cross BBB, 

Hinrrhoea. 


Wonobactams 

. this group includes Azotrenarn eusedinp3tient s 

► It is the only beta lactam anti !°' ceph aIosporins 

having severe allergy to pemcllm or cepna 


Carbapenems e rtapenent 

• Includes Imipenem, doripenem. merof f nem e (fj ca cious 
. Carbapenems are only beta lactams 

against ESBL( extended spectrnm beta |3C itoe 

. C,Uu,a,m-. Reversible inh.bt.or of 
Combined with imipenem to prevent rena 
& to increase the half life. 


FLUOROQINOLONES 


9.12 

• Bactericidal 'antibiotics which act by inhibiting DNA 
gyrase & topoisomerase II. 

• Longest half life : Sparfloxacin (15-20 hr) > Moxi ( ) 

• 3rd generation FQs are: Lome-, levo-, spar-.gati oxa 

• 4th generation FQs are: Moxifloxacin. trovafloxacin 

• Pelloxacin has highest CSF penetration . preferre 
meningitis. 

• In renal failure dose reduction is not required for Pefloxacin, 


moxifloxacin. Trovafloxacin [ PMT]. 

• FQs active against TB: Cipro, levo & moxifloxacin 

• Few imp s/e of FQs: 

o Can cause cartilage problems so not indicated in 
children <18 yrs age & pregnancy 
° Sparfloxacin & Gatifloxacin can cause QTprolongation. 
0 Sparfloxacin & Lomelloxacin can cause phototoxicity. 



AMINOGLYCOSIDE 


SI.13 _ _ 

, Bactericidal, they inhibit initiati 

b) . inhibiting 30 S ribosomes. 

, post antibiotic effect & concentrate 



\ 




\ 


is seen. 

Curare like efTect [Neomycin <fi s , n 

used with d-TC] 

Ionize in solution (not given orally) \ 

Distribution is extracellular (do not 
Streptomycin is NOT used in TBM. ^ \ 
Excreted unchanged in urine. ’ ^ 


Uses: 

• Streptomycin is the First line drug j n ^ 


of 


Til 


tularemia. * Pk 

• Amikacin is the 2nd line drug 


in 


t't 


& also used in t/t of MDR TB. *i 

Neomycin can be used orally f or h epaljc 
& gut sterlisation. enc d)k, 




Adverse Effects: 
1 . N-m blockade 


2. Ototoxicity 


3. Nephrotoxicity 


Maximu 


^ t.m 

Neomycin > 
streptomycin 


Strepto (Vestibular) 
Amikacin (Auditory) 



Neomycin > Genta 




• Resistence to these drugs developes d/to 
inactivating enzyme. 

• Amikacin has resistance to bacterial 

inactivating enzymes, broadest spectrum 
aminoglycosides. " v "'‘ 

• Gentamycin is obtained from Micomonosporap lr , 
Its plasma t )/2 is 2-4 hours after i/m injections K- 
nephrotoxic. 


amin °ghc^ 
anion: 



TETRACYCLINE 


m\ _ 

• These drugs binds to 30s ribosome & inhibit b 
aminoacyl t-RNA to A-site. 

• All tetracyclines are primary- excreted in uri 
Doxycycline which is excreted in faeces so dox) 
safe in renal failure. 


clines undergo enterohepatic circulation. 
AlltCt hsorpti° n of tetracycline is impaired by food (milk. 
Ora' 3 & multivalent cations eg Ca, iron etc. 

^^Tetracyclines are Jirst choice of drugs in 

Us f'J s d/s (DoxycycWnc) 

1 Ly , tcil i & Chlamydial infections (LGV) 

2 Rick elMa 

3 ‘ C r'ueP r °P h >’ laxiS (D ° C iS streptom > cin ) 

I'Relapsing fever . 

' rranulonw inguinale 

6 ' Brucellosis (with Rifampicm) 

, , r uses of tetracyclines 

Malaria prop^lnxis (Doxycycline) 

, Amoebiasis (Doxycycline) 

3 slADH (Demeclocycline) 

rse Effect: 

U ' .aion & bone defect (C/I in pregnancy & children) 
ired drug can cause fancom syndrome. 

Vestibular dysfunction (maximum with Minocycline) 
Nephrogenic diabetes Insipidus (maximum 

Demeclocycline) 

Liver toxicity 

photosensitivity (maximum with Demeclocycline) 

Antianabolic effect 

Kidney failure ( all c/i except Doxycycline) 


with 


anti-malaria 


9.15 

• Tissue schizonticides 




Act in the liver to eliminate developing exoerythrocytic 
schizonts or latent hypnozoites. (e.g. - Primaquine) 

• Blood Schizonticides or suppressive agents 
Kill blood schizonts (e.g. chloroquine, amodiaquine, 
proguanil, pyrimethamine, mefloquine, quinine, 
halofantrine, artemisinin etc but not primaq uine) 
Artemisinin derivatives are fastest acting erythrocytic 
schizonticidal while pyrimethamine is slow acting blood 


schizonticide. 

• Gametocides 

Drugs that prevent infection of mosquitoes by destroying 
gametocytes in the blood. (Primaquine for P. Falciparum 
and chloroquine for Pv, Pm, Po) 

• Sporonticidal 


Quinine 

• Is erythrocytic schizontocidal for all species of plasmodia. 

e - -iTSglycemja, thrombocytopenia (antibody 
mediated), cinchonism 

• Quinine is safe antimalarialfor use in pregnancy. It should 

c used for life threatening infection. 

IV Quinine is DOC for cerebral malaria & severe falciparum 
malaria ( A r temisnine_compoun ds i n combin ati on t herapy 
Prefe rred now a dnyc ) 



Primaquine 

iLisjLtjss uc schizo nj icidal but not effective ag ain st blo od 
sc hizont s (not useful as suppressive agent) 

* Effe ctive in both prima ry and secon dary lissMgjhp.Sill 

* Highly active vs gamelocytes/hypnozoites of P. vivax. 

* Primary indication of its use is radical cure of relapsing 
malaria. 

Primaquine is the m/c antimalariul drug producing 
hemolysis in G 6-P-D deficient individuals. Contra¬ 
indicated in G6-P-D deficient individuals & in pregnancy. 

* C ausal prophylaxis is aimed to attack pre-erythrocytic 
phase in liver. Proguanil(falciparumJ and primaquine (All 
sps) are used. 

* Radical cure is required in relapsing malaria to attack exo- 
erythrocytic stage. Primaquine (for ovale and vivax) is 
added to chloroquine/ Amodiaquine. 


. MJLPQiNTS V rqcus_ 

For t/t of malaria in pregnancy DOC is chloroquine.Quinine 


can be used for life threatening infections 

Proguanil is safe for prophylaxis against malaria in piegnancy, 

end along with chloroquine for prophylaxis in low endemic 


zones. 


Mefloquine is DOC for chemoprophylaxis egainst chloroquine 
resistant or multi arug resistant falciparum malaria 
First line t/t recommeneded by WHO now a days for 
t/t of uncomplicated falciparum rr.jlario —Artemisinin 
based combinations (ACT : Artesunate (4 mg/kg qd < 3 di + 
sulfadoxime (10 mg/kgj/pyrimetnamine) 

Chloroquine retinopathy is predisposed by — • renal failure, 
duration of use >5 years, daily dose >3 mg/kg/d of chloroquine, 
cumulative dose >100 gram. 
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9.16 

• Amoebisis 


nj 

, inol paramomycin (W 

lodoqumol P state, 

as>mp ton13t ' c C 

eradication of cyst 


t\ T I 


• Cnptosporodiasis 


• Kalazar 

(Leishmaniasis) 


■ t which acts 
FOR dependent 
otozoa. 


by 

e‘ 


stibogluconate) 
Pentamidine & A. 


are 


• Chagas'd s(T. cruzi) — 

• Trypanosomiasis — 

• Toxoplasmosis — 

• Strongyloidiasis — 

• Schistosomiasis — 

• Taeniasis solium — 


[D to widespread res.stance 
, 0 antimonial compound m 
Bihar, Pentamidine & AMB are 

recommended ]. Sitamaqume. 

Miltcfosine, paramomycm 

allopurinol also useful 
Nifutrimox or 
beznidazole 

Melarsopralol (for east african T-) 

Pentamidine (for west african T ) 

Pyrimethamine + sulfadiazine/ 

clinda 

Ivermectin 

Praziquental 

Praziquental 


ANTI-VIRAL DRUGS 


Preferred Antiviral drugs for 


• For RSV 

— Ribavarin (a synthetic nucleoside 


effective in branchiolitis) & 
Palvizumab 

• For CMV retinitis 

— Ganciclovir (foscamet is 


alternative) 

• For influenza 

— Zanamavir and oseltamivir 

• For Swine flu 

— Zanamavir (Relenza) and 
oseltamivir (Temiflu) 


For HP v 


• For HBV 


• For chronic HCV 

• Herpesviruses 


lamiv 

chron 

Nude 

enteca 


— Pe; 
ar 



f P POINTS TO FOCUS 

A Chronic Hepatitis B is treated v.’ith Lami/^' 
hepatitis C is treated with peg Ihda + Rib avar ° 

A Fomivirsen is the first anti-sense digonucleotd 

against CMV retinitis. ‘ 

-F Most imp ad/e of abacavir is fata! hypersensiti • 

•F Docasanol.a long chain saturated alcohol c /b 
for herpes labialis. Acts as fusion/ entry inhibitor^ ^ 
>F Ribavarin is effective against RSV and Lasso f ever 


M/A of Antiviral drugs 


Blocked by 


enfuvirtide (HIV); 


y^lobulins 


(nonspecific) 




Blocked by 
neuraminidase 
inhibitors 
(influenza) 


Blocked by 
amantadine 
(influenza A) 


♦ Uncoating 

Early protein «-> 
synthesis 

1 

Nucleic acid 
synthesis 


Packaging*' 1 ' 3 *® P rotein 
and synthesis and 

ssembly processin| 




BlockedSf 
AntHnestcfe 
puriresfr-j 
analogs; RT 
inhibtrats 



Blocked b) 


mettoserc 


(variola) pcs 


inhibitors 



9.18 


TmTI-RETROVIRAL DRUGS (ART) 


p e ve rse 


Transcriptase Inhibitors (RTI) 


NU deOsideRTI(NRTI) 


t Zidovudine 

, Za lcita bine 

, Aba cavir 
t (.arnivudine 

( stavudine 
, pidanosine 

, gmitricitabine 


UludeotideRTI 


, fidefovir 
, Tenofovir_ 


protease Inhibitors (Pis) 


-navir 


• Dela-vir-dine 

• Efa-vir-enz 

• Ne-vir-apine 

• Eta-vir-ine 


• Enfuvirtide 

• Maraviroc 

BT" 

• Raltegrsvir 


> remember: 

s : ZiZa Ab Left SiDE : 
s : TA(I)D = Tenofo. Adel'o 
le RTIs : " vir" is the middle word 
elavirdine. Efavirenz. Nevirnnin,* fi 


m oil 


Newer ART 

• is a CCR5 (chcmocbine r,«p,„, 5 , inhibUor 

Haiti grin n is an integerase inhibitor against 111V. 

A/E of ART 


MM 



PHARMACOLOGY 



Peripheral neuropathy 

Stavudine (71%), diadanosine (20%), 
zalcitabine 

NOT seen with zidovudine > 
lamivudine 

Pancreatitis 

Diadanosine > Laml 

Lipodystrophy 

Stavudine, all Pi's except Atazanavir 

Lactic acidosis 

NRTI's 

BM depression 

Zidovudine 

Myopathy 

Zidovudine 

Hypertriglyceridemia 

Ritonavir 

Steven Johnson 
syndrome 

NNRTI, Abaca, Virs (Amprena, 

Daruna, Fosamprina, Tiprana) 


UQ: POINTS yo rocus 

^ ■ - *-■' «— ~A 


- ---- • • - muij. 

v Stavudine has max’” chances of causing loctic ccidosis and it is 
most strongly o/w lipodystrophy among all NHTIs. 

All Pls(-virs) ore metabolized by liver and can cause 
lipodystrophy except atazanavir. 

■F Skin rasnes ere seen with N NRTls. 

■F Nevirapine c an cause SJS and TEN. 

•V NOT effective gainst HIV-2 : Nevirapine, efav.renz,enfuvirtide 


Metabolism: 

1. Nucleoside RTIs : All NRTls are metabolized/excreted by 
kidney (Require dose adjustment in renal failure) except 
abacavir. 

2. Protease inhibitors (Pis): All are metabolized by liver (cyt 
p450) & cause lipodystrohy. 

• Enfuvirtiile is synthetic peptide which acts by binding 
to HIV-1 envelope glycoprotein (gp41) and preventing 
fusion of viral and cell membranes (fusion inhibitor/ 
entry inhibitor) but not active against HIV-2. Given 
subcutaneously. 

• Efavirenz is an NNRTI, which acts by inhibiting HIV-1 
reverse transcriptase. It is the drug which can be given to a 
patient of HIV who is already on ATT. 


Combination which -nould bo fvcido:! a: : 

• Lamivudip.e + Didanosinc: Clinically non-additive. 

■* Lamivudinc + Zalcitabine: In vitro antagonism. 

• Stavudine + Didanosine: Toxicity tes (lactic acidoris). 

0 Stavudine + Zidovudine: Pharmacodynamic antagonism. 

[ Mn : L-D, L-Z and S-D, S-Z] 

HAART 

• Includes use of 3 or more drugs of which 1 or 2 are NRTls. 

• May be 2 NRTls + 1 PI or IN RTI + 1 NNRTI + 1 PI 

• For post exposure prophylaxis: 2 NRTI (routine exposure) 
or 2 NRTI + 1 additional drug for high risk exposure. 
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~,<NAC02 o1 ^ + Efa v ' ,ren ^ 

ARVIn pregnancy rcg nani 

• T rrr^on -* -"■* 

regimen « ,ht , n0f e.\p° surt 

women »W »' v ” f *, „ om en M'**£“, jTC *EFV 

,^L« inhibf or-b^ ART 

require a pro effective 

+ JTC * LPV/e • vp a „d EFV. a« " 0| 

. NNRTI dn-gs. such “ ' . | |0 

. S'I" nlvm. 

should he suhstjluled ,„| c mriamoxa»l 

. DeugusefulforPCPmAlWpaticn^^ 

(DOC) & intermittent inhale (*- ^ 7 jdovudine. 

. Drug safe in ***** ' Nevirapine c/b used to 

Alternatively single dose 200 ™ and E f a vircnz 

prevent vertical transmission. Dclav.rCi 

should also be avoided in pregnancy 


, Thioacetazonc should not be used i n 
* it causes serious toxi^;.. 


fhioacetazunv-— — , n ,, 

because it causes serious toxicity. J ^i,„ 
effects arc—hepatitis, dermatitis, S k SS 

’ <n ( j V 


depression- 

gj gpTDFOCUS 



+ zidovudine toxicity is t by 

cyclophosphomide. 

+ Ritonavir is best used as a pharmacoki, 
proteose inhibitors except Nelfinavlr. 

& Snfuvirtlde is fusion inhibitors , wh/ch bl 0:k ^ 
into cells. !th 


into cells. 

& Tesamorelin is an anologue of G HRh. u Sed 

abdominal fa t in lipodystroph y. ' to ^ 

__—- -- s 


ANTI-TUBERC 



Anti-Tubercular Drugs: Summary 


Property 



• Most effective Vs Rapid/ fast growers 
bacilli i population 


Acts on cell | Extra ♦ intra 


Acts on medium acidic/ basic 


• Crosses BBB +♦ 


TT 

(penetrates all body 
cavities) 


M/A 


• Other features 


-t 


Inhibit mycolic acid 
synthesis 


Slow grov/ing 

(persisted/ 
dormant bacilli) 


Fast growing 


Intra 


Max" drug 
resistance in India 


Ad/E 



Contraindication 


Sideroblastic anemia 
Pellagra like rashes 
Optic neuritis 
Peripheral neuropathy 
SLE/lupus 
Hepatitis 


DNA dependent 
RNA polymerase 


Derived from 
Strepto. mediterens 


Resp-, cutaneous 
abd-, flu-like synd 


Intra 


acidic 


multiplying 


Fulm. hepatitis 
Hyperuricemia 


most 

hepatotoxic 


T 

(incompletely) 


Tuberculostatic 


Patient's 

acceptibility good 


renal d/s- 


S* '*■„ (absolutely safe) > Rmp 

R if 3 but |n q Ethambutol, INH, I’zm, also 

In * CRF: 

iff R e %' , P/m (+ Etham for 1st 2 month) 

# n n refin2n c y 

Safe * n . p i trea tment regimen should consist of INK, 
The ,nlt ' a E!V if3. Although all of these drugs cross the 
RlF. an ihcy do n ot appear to have teratogenic effects, 
placenta- ^ harmful (congenital deafness) and should 
5 trep torn ^ . fo gj ven safely acc/to WHO. 
n otbc“ sedPZ 
rDC Guidelines 


in pregnancy : 


0Reg ime ^ 9 month ( + Ethambutol for first 2 month)] 


Voriconazole & posaconazole arc more effective 
against aspergillus. Caspofungin is elTective in invasive 
candidiasis. 

Candins act by inhibiting fungal wall synthesis. Active 
against Candida and aspergillus. 

Voriconazole is a broad spectrum triazole effective 
against invasive aspergillosis, resistant candidiasis, 
fusarium, febrile nutropenia unresponsive to 
antibacterial therapy. 

Itraconazole is used IV or oral . In oropharyngeal 
candidiasis. 

AMB (Amphotericin -B) : DOC for cryptococcal 
meningitis + HIV. 



-4 drugs 


_ ISfc-iap 

• safe in liver d/s 

Azithro/ Clarithro, Ethambutol, Rifabutin s 
Patient with hepatic d/s should be treated v?** 
Streptomycin (If required JNH + Kmp C a ull( , k 



nju + Rmp ■ . 

ifl mV infected patients 

* Begl 'J ,C R if a butin+ P/-m + E/S for 6 months 

- tazone (Amithiozone) is avoided in HIV infected 
P^ts b /of serious G.I. & skin toxicity]. 

^'longed INH therapy can lead to pyridoxire 

* Pr0 - Peripheral neuritis is the most important 

indent ad/c of IN.Uh eraPy . 
p richxine is given prophylactically with INH to 

* prevent neurotoxicity (It prevents formation of hydrazone 
toxic complex) 

ATT which cross BBB: Pzm, ethionamide, cycloserine. 


9.21 


ANTI-HISTAMINICS ML 



' - ' - - 
' / ' • * • * ' 


^TpQjNTSTOFQC 


US 



SM, CHS 
endothelial cells 

Histamine, 

promethazine 

Chlorpheniramine 


Gastric parietal 
cells, cardiac 
m/s, 

Dimaprit 

Ranitidine 

H, 

CHS 

origin cells 

(R) histamine 

Thioperamide 

Clorencropit 

h 4 

Hemopoietic 

Cloben propit 

Thioperamide 


+ Most effective regime for MAC: RCC (Rifabutin * Etbanbutol * 

clarithromycin 

+ ueuropsychiatric manifestation are seen with — Cycloserine 
>INH 

y All 1st line ATT are bocterocidal except etbombi.ro/. 


Quickest acting 


Longest acting 


— Terfenadinc 
— Astemizolc 
Least sedative — Loratadine > Astcmizole 
Azelastine is topically active anti-allergic drug. It blocks 


H, & LT receptor. 


ANTI FUNGAL DRUG 




. ■* 

C\ 


Optic neuritis 
Hyperuricemia 


Ototoxic l 
vestibulotoc 


Liver d/s 
Pregnancy 


Pregnanq 


9.2° L 

• M/A 

1. Drugs that disrupt fungal cell membrane 

- AMB, KTZ, Flu, terbinafine (Polyenes &. azoles) 

2. Drugs that inhibit mitosis - Griesofulvin 

3. Drugs that inhibits DNA synthesis - Flucytosine 

• Topically used anti-fungal drugs are — Clotrimazole, 
Econazole, Flucanozole, Miconazole Nystatin etc. 

• Anti-fungals which are used only orally — Griscofulvin, 
KTZ (not by other route) 

• Tioconazole is topically effective for nail infections 


* Rupatadine is recently introduced antihistaminic vs ith 
additional PAF antagonist property. 

'* Ehastinc is a new second generation non-sedative anti- 
histaminic that is converted in carboctine. 

“ Non sedative anti-histaminic compounds arc (N-ALCAT) 
Astcmizole, loratidine, cetirizine, azelastine, terfenadinc. 

v Ierfenadine is a/w Torses de pointes (ventricular 
tachycardia)v,hen given alongwith drugs that inhibit 
metabolism like erythromycin, KTZ. 

• DOC jor various sicknesses 

— Hyoscine (transdermal patch) 

-- Cyclizine, Meclizine also useful. 
— Meclizine 


Motion sickness 
Sea sickness 
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Dic vcIomim-(^ cr) - 

Morning stcknt» n _,„ ld hazine 


Mountain sickness 


Proniet 

Acetazo 


lam id e 


Anti-tussives 

• Anti-tussive which acts by decreasing 
stretch receptors —► Benzonanatc. 


OPIOIDS 


9.22 

Properties of opioids & releted drugs 




Morphine 

Methadone 

Codeine 

Pethidine 

(Meperidine) 

Heroin 

Fentanyl 

Pentazocine 

Bupre- 

norphine* 


Analgesia 

Potency 

Efficacy 

Addic¬ 

tion 

liability 

1 

1 

1 

1 

1 

1 

0.1 

0 

<1 

0.1 

1 

1 

3 

3 




100 


25 


< 0.1 

<1 


1 

1 

<1 

1 

>1 

100 

0.5 



• Pure agonists 

Morphine, methadone, meperdine, propoxyphene, 
leverphanol. codiene 

• Partial agonists (Weak agonists) 

Buprenorphine. butorphenol 


Histamine 

. SMUhesiKd from histidine ol)l er rt |Is ltke 

. Secreted h; mas. cells, hasoph 
gastric mucosal cells and brain • 

• Functions: 

1. ViaH,receptors- , _ ir ietalcells. 

T in castric acid secretion thi»“e P ofvisccral 

2. Dilatation of small Wood vessels, conslnctio 

SM (bronchospasm). haviour , intension. 

3. Also related to arousal, sexual 
and sensation of itching. 


pure antagonists 

Block sill opioid receptors. E.g. N 
Malniefene (not hepalotoxic ) 

Endogenous peptides: Endo rp h ins , [3'X 

M while dynorphins act mainly 0n K an . Vc I ' 
§ receptor. Nociceptin acts on orpha nin 

receptors. 

[n buprenorphine analgesia i 5 
respiratory depression is there 
naloxone. 


ls good 


which \ 


1S Hot 


the sensitivity of 


| 

Mu 

(m) 

Delt^f 

(6)1 

Morphine 

++4- 

+ 

Methadone 

+++ 


Etorphine 

+++ 

+++ 

Levorphanol 



Nalorphine 

— 


Nalbuphine 

- 


Pentazocine 


Partial 

agonist 

Sufentanil 

+++ 

+ 

Fentanyl 

+++ 


Buprenorphine 

+ 

Partial 

agonist 




iJj 

L ° n Ea q . 




Partial 
a gonist atp 
ant agD r iis: 
at K ffeeptc- 

Used foropi>; 
maintenance 
long lasting 
painful cord:' 


POINTS TO FOCUS 


*>■ Naloxone is used for t/t of opioid overdose (e.g. in ops: 
induced constipation). DOC for morphine toxicity. 
Naltrexone c/b used for rehabilitation of alcoholics (in t/t j 
alcohol dependence) 

*> Methadone (or alternatively buprenorphine) c/b used V 
opioid maintenance. 

*>• Nelmefene has longer half life than naloxone. 


a l opioids act through mu (p) receptors located in 

* celatinosa present in DHC (dorsal horn cells) or 

sU bstant*afc 

• i corfl* 

sp" 13 . • effects of Opioid receptors 

f r i,ysiol°Z ILLl 


Spinal Analgesia 
Modulation of NT & 
Hormone release 



Analgesia, 

Dysphoria 

Constipation 


ia'e eSia ’ 
Respi rat0 ^ 
de press |0n ' 

Constipation 

Euph° ria ' 

Se dation 


. jjj t y progressing to severe stillness d/to opioids is 
- ^ S r ' s e 0 f its effect on mu (p) receptors. 

^torphenol is the only opioid preparation available in 

• ^isal for rnU,at,on - 

n h ine is an agonist on mu, kappa, and delta receptors 

• vidiequal alTinity for all the 3 receptors. 

" , on .,i a nd its congeners are mu (p) receptor agonists. 

fentanj 1 

Analgesic efficacy is different 

Sufentanil > fentanil = remifentanyl > morphine 

Potency: 

Sufentanil > fentanil > morphine 

Sufentanyl is the most potent opioid analgesic (10 times 
than fentanyl and 1000 times more potent than morphine, 
whereas pethidine (meperdine) and propoxyphene are the 
least potent .Alfentanil is seldom used now. 

, papavarine has least narcotic potential. 

• Nor-pethidine has seizures inducing properties. 

• Meptazinol, dezocine are agonist / antagonist opioid 

• Meptazinol is a partial opioid agonist. It I the Jarisch- 
Herxheimer reaction in Louse borne relapsing fever 


9.23 


anti-epileptic dru 


Phenytoin 

* Exhibits saturation (zero order) kinetics. Kinetics 
changes from first to zero order within the therapeutic 
concentration. 

• Enzyme inducer - Phenytoin is a potent inducer of hepatic 
microsomal enzymes & induces metabolism of its own 
and ofcarbamazapine, warfarin, steroids, thyroxine, TCA, 
doxycycline. 







cotriamoxazole, INI I. 

PPB is 90% (very high). It should not be given i/m 
Fosphenytoin is the prodrug given by i/v route. 

AH types of partial seizures. Generalized seizures & status 

epilcpticus also respond but it is not used for absence 
seizures. 

Ad/E 

CNS : Sedation,seizures, cerebellar symptoms at toxic 
uses (ataxia, nystagmus, diplopia, vertigo etc.) 

Hemat — Megaloblastic anemia, vit K deficiency, vit I) 
deficiency (Rickets and osteomalacia) 

Skirt — Hirsuitism, rashes, coarsening of facial features 
Othus Dupuytren s contracture, pseudolymphoma, 
osteomalacia, gingival hyperplasia. Hyperglycemia 
because phenytoin is an inhibitor of insulin secretion. 


Newer Anti-Epileptic Drugs (AED) 


\ • - 

: * Locasamide 

1 

1 

1 

' 

ee'"' ." .' 

Slow inactivation 
of Na* channels 

Adjunctive t/t 
of partial Sz ± 
2°gcr.erali;ation 

B Lamotrigene 
i 

Inhibits voltage 
gated Na* channels 

Monotherapy in >12yr 
partial Sz/GTCS 

t 

; ' Levetiraceram 

1 

i 

•i 

) 

Binds to 
synaptic vesicle 
glycoprotein 

2A (SV2A) 
receptor 

Effective in 

IGE (Idiopathic 
generalised epilepsy), i 
Kindled Sz but 
ineffective in PTZ 
induced Sz 

,_ 

■j *» Rufiramide 

t 

j„. 

Acts on inactivated 
voltage sensitive 

Na* channels 

Adjunctive t/t of LGS ! 
(lenaux Gestaut rynd) ;. 

, " Stiripento! 

j 

Inhibits GABA 

transaminases —> 
TGABA in brain 

Dravet syndrome 

i 

> ° Vigabatrin 

1 

. 

•« 

Vdrreversible 

GABA 

transaminases 

inhibitor 

DOC for infantile 
spasms a/w tubei us j 
sclerosis complex 

® Topiramate 

Weak CA (carbonic 

anhydrase) 

inhibitor 

Broad spectrum anti- 
conulsant activity in 
maximal electroshock, 
PTZ induced/kindled 

Sz 
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GABA Receptors 



GABA-A 



• Muscimol 

• Ethanol 

• GA: Propofol, 
BZD, 

barbiturates 


Antagonist 


• Bicuculline (Also Dl 
antagonist) 

• picrotoxin 


imnemonic:-MBBS] 



I POINTS TO FOCUS 

-)- GABA is the inhibitory neurotransmitter which act 1 


increasing Ct conductance. 

+ DMCM (fi carboline) is inverse agonist at BZD site, mp 
CABA oction. 

-F Flumazenil is competitive antagonist at BZD site. 

-F Picrotoxin blocks Cl- channels non-competitively ■_ 


BZD'S 

• BZD preferred in elderly & those with liver d/s -> 
Lorazepam, oxazepam, temazepam [Mn: Old-LOx 
Temple] 

• BZD that do not produce active metabolites -* Lorazepam, 
oxazepam, tamezepam, triazolam, midazolam (MOLTT) 

• Longer acting BZD -» Flurazepam 

• Shortest & fastest acting BZD -> Midazolam 

• Anxiolytic and anti-depressants -» Alprazolam 

• Diazepam generates active metabolites, has slow 
elimination, and tend to accumulate with regular use. Not 
preferred in elderly with liver d/s. 


POINTS TO FOCUS 


+ D 1 &D s t cAMP while D 2 D } D 4 1 cAMP 
* Non-BZD non-sedative anxiolytic drug is -> Buspirone 



Dopaminergic Receptors 


Receptor 



Agonist 


Dopamine 

Fenoldopam 


Bromocriptine 

Pergolide, lergotrile 

Buspirone 

Apomorphine 

Cabergoline, 

Quinazoline 



* Bicu Cut|- 

• 


Ropinirole, PramipeKol 


Degradation of Levodopa 



Levodopa 

Dcv ; .t boxyl a!!e 


DA 


M-iO 


NA -*^4 
DOAPC 

r ... 

C T 

HVA 

Peripheral decarboxylase inducer 

PYRIDOXINE 

• Abolishes the therapeutic effects of Levodopa 

• 1 on-off phenomena 


fl5 ,orParki nsonism 

P r ° 9 drllg induced parkinsonism -» Central 

. P 00 , Mnerg' cs (Benzhexol/TrifluJ 

3 n ticll ° . onism in young -> Ropemrole, pramipa.xole 

# FofP arkin ^ resS ion in parkinsonism -> Selegilline 

jr n tacap 0n reversible COMTinhibitors 

Selective. P oien 

, Bivas'i8 minc 
.teheim er ' sD/S 

* • is on Rivasligmine and develops depression TCA 

• Ifp3t rtuaindicated 

are co ^ ^ se ] C ctive acetylcholinesterase inhibitor. 

• Do n *"P L Galantaminc are other useful drugs. 

# Rivastigni'ne, 

Multiple Sclerosis 

aC ute attack: Steroids (1/v pulse methyl prednisolone) 

’ POf “5uce recurrences and exacerbations: 

1 jnterferron p-la & lb 

'■ G | at iramer acetate (Resembles myelin protein) 

2 „s which slow the progression of disability in nelpsing 
' ^Expanded disability status scale,EDSS) 

l.MitoxanUone 

i Cyclophosphamide 

3 Natalizumab : Mab directed against adhesion molecule 
a.-4 integrin. 

4 Fjngolimod 

Drugs in Stroke 

• Storcit : Improves microcirculation in diffuse axonal 


Peripheral (extra-cerebral)deearbn vlase inhibitor 

CARBIPOPA,BENSERZIDE 

• t therapeutic effect of L-dopa by | ing plasma tVS(it 
peripheral decorboxylation of L-dopa), J es the h 
requirement of L-dopa 

• 1 systemic toxicity of DA 

So, In t/t of Parkinsonism, L-dopa is combined n 
Carbidopa 

• L-dopa +Carbidopa combination does not resr 
involuntary movts, behavioural problems, pc- c 
hypotension. 


injury. 

• Dabigatran : Is most recent DTI (Direct thrombin 
inhibitor) used in prevention of stroke. It is a blood thinner 
recommended in non-valvular atrial fibrillation. 

• Ximelagatran : Is also DTI (Direct thrombin inhibitor) 
first member of its class. There is no antidote once acute 
bleeding develops d/to its use. 

• Idraparinux : Is a LMW heparin with long t,„. 

Other CNS Drugs 

• Ramelton: 

Orally active hypnotic drug used in t/t of insomnia. 
Acts on melatonin receptors -MT, and MT-, . Exerts 
sleep promoting function without drug abuse liability. 
Metabolised by CYP 1A2. 


• Cysleamine : 

It depletes somatostatin. Useful in Hunti ngton’s 
Reboxetine : Newer SNRI antidepressant 
Qiu tiapine : Newer short acting atypical anti-psychotic. 

Serotonin Syndrome 

• Li fe threatening condition d/to excess serotonergic activity 
in CNS and peripheral serotonin receptors. 

• Caused by 
0 SSRIs 
° TCA 

° Sumitriptans 

(NOT caused by R1MAS i.e. reversible inhibitors of MAO) 
" T/t: DOC is cyproheptadine. 


di sease 


Serotonergic (5-HT) receptors & Drugs 


'21%. . _: 


! Non- 



! selective 

LSD 


Selective 

! 1A 

DHE 


(Anxiolytic) 

Ipsapirone 


j 

i 

’ 

25/ID 

Buspirone, gepirone 
(Used in chronic anxiety) 

Sumatriptan 


t 

l 

j?A 

(Used in acute atttack of 
migraine) 

Ket-insarin, 

1 

' 2A/2C 

Clozapine 

Rita n scon 

(Used in 

hypertension) 

Risp'-ridone 

Cyproheptadine 

Methysfergide 

Clozapine 

4 

j SHT, 

(inverse agonist) 

MCP j 

j (-setrons) 


Ondansetron, 

5HT 4 

Cisapride (Used in GERD) 

Granisetron, 
Tropisetron 
(Used in 
chemotherapy 
induced vomiting) 
Alosetron 
(Used in IBS) 


Renzapride, 

Tegaserod (partial agonist) 



/ 

/ 

A 
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jpl'p dj NTSTO FOCUS 

^^agonistDip^efrine Tes trabeculaT^O^ 
1 « fcfocfer -les aqueous production. Jo * 
Ta fj u prost and Olopatidine are also 


^fW/0r 


9loi 




’T > ni HID * 

migraine. ^ of ^s*£5^ 

Qsapnde do not have e —--- 




CVS AND DRUGS; 



Epinephrine v/s Norepinephrine 


Brimonidine 


• Clonidme congener. 

. More selective o, action ( «: >>C V we II as long 

. Ocular s e are les, Used for both short y 
term control of JOT. ( i aqueous product! 

• Causes drowsiness, anterior uv citis. 


Aprodonldine 

glaucoma surgery (laser tra P selective a 2 

. ! aqueous products in the cilhary bod> by select : 

action(a,»<V- .. . . follicular 

• Ocular s/e: Lid retraction, lid dermatitis, 1 

conjunctivitis, dryness of mouth. 


Brinzolamide 



• Receptors a i ’h Pi P2 


Metabolic 


• tc-AMP 

• T Lipolysis 

• t glycogenoly, 

• T glyconeoger.- ; is 

• i insulin secrn .ijn, 
Hyperglycem : > 


• Onslowi.v./ T SBP i DBP, 
sc injection t mean BP & 


• On rapid i.v. 
injection 


tachycardia 
T SBP t DBP , 


^ All i.e. sej y 

meanB ?,lV 

(Tachycartfj. 


• Local 


Fall in MBP 
Vasoconstrictor 


Reflex bi 


'fa* 


a- 


Vasocof^.^^ 


• Topically active reversible and non-competitive car 
anhydrase inhibitor. Specific for CA-II 

• More selective vl, action ( a 2 » a,) 

• -i aqueous production. 


Isoprenaline (Isoproterenol) co js (no u-actiz 


• tSBP, li DBP & mean BP 



Ozurdex 

• intravjtreal dexamethasone implant used as 0.7 mg 
injection. 

* Used for macular edema following BRVO or CRVO and 
non-infectious posterior uveitis. 

► Lalartoprost 

PG F,a analog which l IOT by facilitating aqueous 
drainage by Ting uveosacral outflow. Used in glaucoma. 

Isopropyl unoprmtone 

Similar to Jatanoprost but it does not cause pigmentation. 



line is the main neurotransmitler in sympathetic 
. >' or ' a ^dionic fibres. 


P° 


,stg^= 


reducing *aMy 

P f d9 s . en0 dilators): GTN, tsosorb.de nitrate 
9 Pr eIoad ' (arter io-dilators): Hydralazine. CCB. minoxidil 
f tferlo^l afterload (mixed-dilators): Nitrates 
, goth P re ~ ■ 


but arTl ' ne 

0 mine consist of two isomers 

, Dobutan nt p ( ag0 nist & a, antagonist 

« .s a potent a, agonist capable of causing 
(') ^^vasoconstriction, when giver, alone. 

action of clinical significance is 
« The 00 ' c pf rnrdiac contraction and output without 
increase in ^ ; n heart rate.. HP a nd peripheral 
ificani- 


' Digitalis causes 2* Ht bl.*V, Mobitz typ« 1 (It 
not cause -> Mobil/ - II block. &l atnal flutier) 

Digoxin is sare in liver ds because it is not metabolized 
> liver. But in renal d s dose reduction is required. 

[How ever Dtxitotm dose should be reduced in liver disease 
because digitoxin is metabolized by liver, digitoxin is 
most lipid soluble cardiac gl\coside] 

Toxicity Serum concentration of digoxin is raised bv —> 
Quinidine. verapamil, amiodaror.e, propafenone 



nitrates 


^^(^ov-asodilatation or vasoconstriction). 
S^^ively selective [i, action so no cficct on t 


bronchi. 


• It has 


, Dobutamine ts a 
action 


derivative of doparr.i-.e but no D. or D, 


g^STOFOCUS _ 

f° r NA ’ Adr ' and ^(dopamine- a.) te'ongs to 

* ^^ntine/s even pass receptor fami ly 


D|G0XIN/DIGITALIS 

. Digitalis depresses nodal tissue (esp AVmod,, and its 
mimic vagal effects e.g. .HR, w r:rid delay 


• Cause direct nonspecific SM relixa’ ( veins >• arteries) 
Coronary vasodilation, antispastic action m coronary. 

• Cause both preload as well as aftcrload reduction —* . 
cardiac w ork ic O, consumption. They fav our redistribution 
of coronary flow to ischemic areas in angina patient, 

• They dilate cutaneous v's of face ( flushing) and meningeal 
vs (headache). Splanchnic and renal blood flow » 

■» C/b used in : 

- The treatment and prevention of angina attack sr.gina 
pectoris 

0 Acute coronary syndrome, acute pulmonary edema, 
left ventricular failure in the acute stage of myocardial 
infarction, unstable angina in for injectable forms 
Biliary colic, Achalasia cardia.' esophageal spasm. 

- Cyanide toxicitv 


After Adr administration: 

• If a - blockerfeg -ergotamine, prazosin) is given-,. 
BP k/as vasomotor reversal o f Dale 

• If p - blocker e.g. propranolol is given — normal 
and it is k/as vasomotor re-reversal of Dale. 

• DOC for anaphylaxis is adrenaline . 

• Adrenaline is used with -> Lignocaine/xyiocaine. 

• Adrenal pheochromocytoma —> Mainly epinephrine ■ 

is Ted. 

• Extra-adrenal pheochromocytoma —> Mainly 
epinephrine (NE) is Ted. 


effects mimic 

etc. It is used to lower rapid ventricular raits r, A r (when 
atrial rate 300-500/min). 

• Digitalis has +ve inotropic & cardiac siinri. :t clfect 0.1 
all parts of heart except AV node. 

• Indications of digitalis 

j CHF with hypertensive & coronary artery disease 

2. Supraventricular arrhythmia (A. FI &. AT) 

3 . PSVT 

• Digoxin is ineffective in —> Prevention of automatic amal 
tachycardia 

• Digitalis does not cause -> Vasodilatation 

• Digoxin toxicity 

0 Inhibition of P-glycoprotein may play a role . 

0 Precipitated by —> Hypercalcemia, hypokalemia, 
hypomagnesemia, hypo/hyperthyroidism 
0 Non-paroxysmal atrial tachycardia is characteristic 
& ventricular bigemini is the m/c arrhythmia seen in 
digitalis toxicity 


I; JOINTS TO FOCUS 

-r Pcrta Erythritol tetramtrete (PETti) largest act-rg. 

— M/A of r.trc’es —» ti trate gets der.:trcted r> tie tr-^ctn 
rr.jscle > to release hO —► oct.votes cGMP -♦ deptosphor,■ ztes 
t/LCK —> relaxation occurs. 

r A 1 ! nitrates undergo extensive frst pass r-.ttabo'sn except 
isosoro de mor.cn/trcte. 

.* Tolerance ro hemodynamic and cr.ti-iscr.err.'c effect dev< kps 
scan if they ere continuously present in the boar, tt r, d.e 
to reduced ability to cenercte f.O because of tJep.'.n on of 
ce iular SH-radsais. 

■7 GTH is shorest acting nitrate. 


Alpha -Agonists 

* (^selective: Phenylephrine, methoxamine. 


a -r [i- agonist : Mephentermine. Used to prevent treat 
hypotension induced by spinal anesthesia. 



RCA 
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Beta blockers 

• In HOCM. p-blockers improve cardiac output and relie 
symptoms during exercise but are less useful in 6 

• P-bJockcrs are contraindicated in partial or complete 
heart block & sick sinus syndrome as they may cause 

bradycardia. . , 

• p blockers with intrinsic sympathomimetic acti\ it}’ fpartia 

agonist at p ,) I Mnemonic: CALPOL] 

Celipro, alpreno, .acebu, pindo .oxpreno, - LOL 

• p blockers with membrane stabilizing activity 

Propano ('max' 1 ’), metopro, labeto, acebuta, pindo. 

• Ad/e 

° ft-blockers can precipitate CHF, life threatening attack 
of bronchial asthma. 

o Exacerbates variant (Prinzmetal’s) angina d/ to 
unopposed coronary constriction. 

0 Carbohydrate tolerance is impaired by propranolol but 
not by atenolol. 

Atenolol is cardioselective P, blocker. M/c P- blocker used 
for hypertension and angina 

Nebivolol is highly selective p, blocker which also acts as 
a NO donor. 






Alpha -blockers . vessels. 

. «-IB/ID receptors are I^t’blocker anli- b)^pcrtensiv^ 
• Indoramine and 




. Itoth a + P blockers 
o Labetalol 

o Carvedilol (c^+P blocker.CVs 

glaucoma) Stab 'liiy 

. p agonist + P blockers 
o cartelol 
o Celiprolol 
o Bopindolol 

• p agonist + K + channel blockers 
o Tilisolol 




^ Joints toFOCUS 

y Most cardioselective p blocker is Nebi^ 

y Sotalol has non selective p blocking oc ti 0n 
y Esmolol is ultra short acting P ; blockers. 



y ficebutalol poses all activities -cardi 0sele 

sympathomimetic activity, lipid solubility Ct ' v/f k 


Cacium Channel-blockers (C 3's) 

• There are 3 types of calcium channels. o n | 


sensitive L-type channels are blocked by ccg 


L-type 


Type 


Location 


Blocked by 


(Long lasting 
current) 


Slow 


SA, AV node 


Nifedipine 

Diltiazem 

Verapamil 



SA node, 
thalamus 


Flunarizine 

ethosocmide 

Mibrfr.idil 


Dihydropyridines (Nimodipine > nifedipine) are r 
potent peripheral & cerebral vasoconstrictors. A), ; , K y, 
is cerebroselective CCB. It is most useful for | 
cerebral vasospasm in patients with SAH 


r prcvcntii 


EX POINTS TO FOCUS 

Clinical indications 


>> Prinzmetal angina: DOC is nifedipine > diltiazem > Vercj:- 
In Arrhythmia: Verapamil > Diltiazem 
4- In Hypertension: Nifedipine and diltiazem > verapamil 
*>• CCB with predominent peripheral action (maximum St 
relaxation): Nifedipine (used as tocolytics) 



Inodilator 


yin 


yerapomil and diltiazem are contraindicated. 


jrdiP< ne 


& nifedipine may be useful.) 


(gicoro>e con ditions (aortic stenosis and HOCM) CCB are 

in ob5trUC f cat ed 

control [ lphen omena is seen with 
Coron pnl ■ " 

* ow rii 

ni tropr^' de 


y cor ° na ^ 0 1e, nifedipine and other CCBs, isoflurane, sod. 


Drugs which exhibit both direct inotropic + vasodilator 
properties. 

Examples are : Milrinone, amrinone 
Milrinone is a second generation phosphodisterese 
inhibitor. It is the best inotropc used in R11F (right heart 
failure) and CHF. 


nitr0P ,-c common in CCB's esp verapamil. 

constiprffZ!: -- 


POINTS TO FOCUS 


1 

1 

m rTTi V **'?■. 

membrane stabilizers 

(isja* channel blockers) 

a ) Moderately l dv/dt 
of phase 0 

b) Little -1- dv/dt of 
phase 0 

c ) Marked 1 dv/dt of 
phase 0 

ram ; - "'*1 

Quinidirie, procainamide, 
disopropamide, moricizine 
Lip.nocaine. Mcxiletinp. 
Phenytoin 

Propafenone, flccainide 

II 

P-blockers 

Propanolol, Esmolol, Sotalol ' 
- - 


Agents widening AP 

Amiodarone, Bretylium, 

III 

(prolong repolarization 

Dofetilide. Ibuiilide 


andERP) 


IV 

CCB 

Veraoamil. Dihia/em 

V 

Others 

Adenosine, Mg'*, X', D>oxin, 

Atropine 


+ In WPW syndrome cardioversion is useful. Verapamil should 
not be used. 

■T Ibutilide & Dofetilide are best agent available for acute 
pharmacologic cardioversion of AF & Afl. 

^ bretylium rosy late is also called pharmacological defibrillator. 
■E Valsalva manoeuvre is the first step for t/t in PSVT. 

*E Acute symptomatic sinus bradycardia is treated by -> atropine 
(or isoprenaline), pacing in refractory cases 
Asymptomatic sinus bradycardia is seen in atheletes d/to 
increased vagal tones. 

-b DOC for PSVT —> Adenosine. 
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'W 

■si nk.u.ih 


DM Type-1 + proteinuria 
; (glomerulopathy) 

! CRr v dm 


ACt inhibitors 


Heart failure, CHF or L.V systolic dysfunc" 
iso'e^eri systolic hypertension in elderly 


Amiodarone 

• Iodine containing lipophilic, class 111 wide spectrum anti- 
anyth mic drug. 

• Resistant VT & VF are most important indications 

• It inhibits peripheral conversion ol'T4 -> T3 (deiodination) 
and interact with thyroid hormone receptors. 

• Ad/e: 

o Photosensitization & pigmentation, corneal micro¬ 
deposits. 

o Peripheral neuropathy 

0 Pulmonary fibrosis (most serious toxicity on prolonged 
use). 

° Goiter, hypothyroidism (& rarely hyperthyroidism). 


1 Arwi 


i Post Ml patient 
] Pregnancy 


ACT inhibitois 
ACE Inhibitois 
Diuretics > CCB 
CCB & (l blockers 
p-blockers. ACLi 
Mnthyldopa, 


hydralazine. CCB. 


•' Phentolamine is a a, + 


a, blocker and is DOC in 
hyperadrenergic state (hypertensive crisis) like cheese 
teac”, clonidine withdrawal. 

Phcnoxyben/amine is DOC for pheochromocy loma. 
Anti-hypertensive C/lnd in Pregnancy - DAKS AN. 
Diuretics, Angiotensin 1 antagonists, Reserpine, Sod. 
riitroprusside, ACF. inhibitors. Non selective (\-bloekcrs 

ACE inhibitors are absolutely contraindicated in 
pregnancy. 
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A CE inh»M torS 

• hU Lren3larter> s « n0S, '7 r c is & rCnal 

In a patient wi * 1 in dicfltc d if 

<*>*#* & 

artery stenosis l hvp ertensives 

Centrally acting anti h.T^ 
meth> Idopa 


Cher ***** 

prophylaxis. gQUl P VD. DM, 

■ In hypertensive patient nre f er red. j 

hyperlipidemia ^^-^^^T^^riidesa re cofltm/ndfCV^ 

flferrtta such as thiazides ondf they may P^P' ta 

in patients with hyperuricemia tecous 

gout. fja s hould be stoppe 

AC£ inhibitors .^ „ iU r„-y » 

hours prior & diuretics _— 

ntraoperative hypotension. ____- 
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9.29 


Gl DRUGS 


Drugs in Irritable Bowel Syndrome (IBS) 


For diarrhoea dominant IBS. 

• Alosetron (5HT 3 antagonist) 



CAMS 


• Mebeverine (Reserpine analog) 

• Fedotozine (New k opioid receptor a nia , 

. Loperamide (fl agonist) ^st) 

Fc r constipation dominant IBS. ^ ^ 

• Lubipr° s * one (Cl channel activator) 

• Loxig lunlide(CCK1 rece Ptor antagonist 

. reaaserod ( 5HT 4 agonists stimulates A 

prucalopride (5HT 4 agonists) ^ 

• Calcium polycarbophil 


Ain 


ilo 


„ Triamterine are inhibitors of renal epithelial 
.ride & ‘ 




hyperuricemia, 

ergly cc ‘"‘"' hypokalemic metabolic alkalosis. 
er£ alcemia, ^ GLUC AL and I NaKj 


Drugs for IBD(CD&UC) 

• Sulfasalazine (5-ASA) 

• Glucocorticoids 

• Azathioprin,Cyclosporine, tacrolimus 

• infliximab, Adalimumab, natalizumab 


Ha‘ chan " cause s negative water balance . 

Frusem ,dc ^ rst line drugs for HTN. Other uses are 

# T hiaz> deS ® pi d/to idiopathic hypercalciuria. 

0 ephroS enlC cause erectile dysfimction/impotence. 

# Fhiaz> deS ^_ 3 hyperlipidemia. 

L A perg'> ce hvnokalemic me 

hyper£3 nnic. Thai 

[|i/in®m 0 as thiazides and frusemides 

, Diuretics ^ _ n palien ts with hyperuricemia (gout) & 

C ° nt n’lithium therapy- ..... 

on on m* Indacr i„ 0 ne) - Diuretic safe in gout patient 

t ficyn a f en jr + sparing diuretic which blocks ENaC 

, Triei» terene blocks co rtisol synthesis by inhibiting steroid 

- tfeO’ ra P one . This stimulates ACTH secretion. 

llp . h ydroxylase. 


impotence) and W'omen (sexual arousal disorders). It 
directly Tes the sexual desire by acting on nervous system. 
It is also being tried in hemorrhagic shock &. reperfusion 
injury. 




?HMMK010OT 
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HORMONAL/ENDOCRINAL DRUGS 


are 


Aromatase Inhibitors 


Aminogluthemide 
Cimetidine 
Letrazole, anastrezole 
Exemstane 



Laxatives 

. Phenolphthalein has been withdrawn be 

cardiotoxicit). 


*0 :1 


[INSTABILITY 


detrusor 

• useful fort/t of overactive b' 



Drug 5 


diuretics 



Urge 


urinary incontinence 


Androgen Antagonists 

• Cimetidine 

• Spironolactone 

• Progesterone 

• Cyproterone acetate 


Detrusor instab ility is d/to frequent contractions 

Idmisor m/s. Anticholinergics are used to rclr.* d/ to relieve 


m/s 


contracts in response >o parasympathetic 


Classification 

1. HUG CaA reductase inhibitors: Sams. 

2. Bile acidsequeslrants: Cholestyramine, cole 

1 I PL activators: Fibrates , 

4. Lipolysis/TG synthesis inhibitors: Nicotinic a 

5. Sterol absorption inhibitors- * FIuvastat in and 

. Myopathy is a serious ad/e of statins, r 
pravastatin are supposed to have less my opathy. 

[Mn: My state] 

• Gemfibrozil is DOC for hypertriglyceridemia. 

• Ciofibrate is DOC for mixed hyperhpidemias. 

to gall stones, precipitates gout. 

• Nicotinic acid (Niacin) is a vitamin group 
which acts as hypolipidemic in higher doses. May caus 

hypersensitivity hepatitis. 


Comparison of Major Diuret 



Class 


Medium 

efficacy 


High ceiling/ 
loop 



Site 


Cortical 
diluting 
segment/ 
early DT 


Loop 

(Thick asc loop) 


CA 

inhibitor 

(Sulfonamide 

derivative) 

PT 


0«butyni"( Anti - spasmodiCO " ’ . 

. Tolterodine (*sico selective UHXe ««*) 

. T ,ospium (Non selective) 

! oS^cta'andsolifenacin (M,selective 

n..,„vetine: Dual NA+serotomn reupt3.it -inttr.-.. Use 


Octreotide 

Is the long acting potent anologue of somatostatin. It c/b 
used for acromegaly, secretory diarrhoea, a/w carcinoids and 
AIDS, islet cell tumours, esophageal varices. 


Androgen receptor blocker 

Flutamide, bicalutamide, nilutamides are useful in t/t of 
prostate cancer. 


lateD’i 

CD 


’ nuloxetinc: Dual NA +ser 0 t 0 nin reuptakt mr-imm-.. used 
■ n stress incontinence but NOT in detrusor 
. Anticholinergics are contraindicated m unnary retenuo 


SERMS 


on. 


Uses HTN, 


CHF, 

Acute LVF 


Glaucoma, Cirrhotic, 
Absence 
seizure, ac. 


nephict; 

edema 


mountain 

sickness, 

idiopathic 

pulmonary 

edema 


Ad/e 


Tea 4 
1 Na + 

lie 


Tk 


*ica ** 

14c Mg ++ 

Hyperuricemia, 
Acidosis 


Metabolic 
i Na *Ik + 


K • • V * V : , ’• Vv • 

9.3i E3SiISa3Efi[2 f £ 

t PDE-5 inhibitors (Sildenafil, tadalafil.vardcnafil) 

• pge,. £ 2 , u 

• Alprostadil (c/b used transurethral) 

• lnj. phentolamine (al &ctl antagonist) 

• Apomorphine 

• Bremelanotide 

• Bremelanotide 

Used for erectile dysfunction. It was found useful in treating 
sexual dysfunction in both men (erectile dysfunction/ 


(Selective Estrogen Receptor Modulator) 

U Tamoxifen is used for t/t and prevention of estrogen 

receptor positive breast cancer. 

* Raloxifene is agonist on estrogen receptors in some tissue 
(bone, liver, blood) and antagonistic on others(breast, 
endometrium). Used for t't of osteoporosis, decreases risk 
of breast cancer, and protects against spine if 


ScRD 


Fulvestrant is a selective estrogen receptor down regulator 
used in t/t of hormone receptor +ve breast cancer. U is sa cr, 
shorter acting, and more selective than SERM. 
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s and prostate cancer, n ^ jj^iulosin 

em „-,to.o//«w w9K n» 

- “»" ,,Z, 

xtomplra o«d wot ' 
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pHONAT E l(8^ ncitsorr „ 0 „ 


• Uses: 

1. Osteoporosis 


2. Paget's d/s 

3. Hypercalcemia of malignancy. 
• Zoledronalc causes osteonecrosis 

i/v. 


of the jaw when given 


Drugs used for f/f of post-menopausal Osteoporosis 

• Anli-resorptivc agents: 

Biphosphonatcs (Alendronate, risedronatc) 

• Calcium. Vitamin D. estrogen supplementation 

• SERM (Raloxifene) 

• Bone anabolic agents e.g. Teriperatide (rFI ) 

• Strontium ranclate (dual action bone agents DAHAs) 


linKl is most widely llSed 
Step (y -carboxylation r\ r 


^nticoagi^ 

()ra lantico<W‘ l(,n1s 
(Prvcnt activation of factors 2,7,9, | 0 ) 
o Warfarin 

0 picumarol. Coumarin 

0 phenindionc 


Indirect ThromDin inniDuors 

Heparin (i/v or s/c): Strongest organic acid 

various forms arc available ln He 

, Unfractionated : A~ of choice in pregnancy 

. lMWII (Enpxaparin, Dallcparin, and other 
# Fo ndaparinux/ Idraparinux ' p > 


Low Molecular Weight Hcpct > (LMWH) 

• Dcpolymcrized (fractionated) preparation of h 
. Molecular wt 3000-7000. 

• Advantages over unfractionated heparin, 
o Less binding to cell and pro . ins. 

o Superior bioavailability 
o Longer plasma half-life 

o Lower incidence of thromb.« ylopcnia and other 
o Given as s/c single daily dov: better compi,^ 1 

• Factor Xa assay is required to ir. mitor effects of |L 

• Biochemical inQpitQ.rjng wjl.h.a- llldgggjyyj^^ ' 

Direct Thrombin Inhibitors 


I 


DRUGS ACTING ON COAGULATION 
SYSTEM _ 


COAGULANTS 


Type 



• Vitamin K, (Phytonadione) 

• Vitamin (Menaquinonc) 

• Vitamin K, (Menendionc) 


f 



Parenteral 

1.1|irudin,lepi-/bivalrudin 
2. Argotroban 

(Secreted in bile, safe in renal 
failure) 


Oral 

!. Xeniclogatran 

2. h'aeator Xu inlukt 

- Apixihan 

- Rivaroxabai 

3. Facatar I hi inhihiv 

- Dabigatran 




in 


_ , ants of Choice In hypertensive pt.- DTI‘s (Lepi/ 

* * ntlC °°L) Fondoparlnux 

tfvolrd 0 ' Rjvaroxa b an is oral factor X inhibitor 
+ W’^clet drugs are preferred in stroke. 

} W thp ° /s m / c drug used in pt with chronic atrial fibrillation, 
.y ttwf° r * , ra i an ticoagulant} effect is measured by INR. Target 
ty \fJorf ar,n ^ jndlcates good control. PT is m/c used method. 


f } " bininl APC (human activated protein C), used 
|lcC ° m ‘ sepsis. Inhibits coagulation by proteolytic 
in S ( ^ t!on 0 f FVa & EVIIIa. Ad/e- bleeding. 

gjHSSEeSs- 

f/ent develops bleeding d/to warfarin overdose FTP is 

* $ ° P QC but specific antidote of warfarin is vit K1 

thC m K is contraindicated In patient with C b-PD deficiency 

* Vlt< dln newborn as there are chances of kit macros. 

0n of vitamin X, i/m is given to all newborns at birth to 

* 1 ™ en( HD N (hemolytic d/s of newborn! 

P yCnetics of warfarin changes from first urm-r to rero order 

r//vrgv 

o streptokinase: Obtained from (1 hemolytic streptococci 
0 Urokinase : From human urine 
°o Rcleplase/Alteplase : Recombinant 
o Tenecleplasc: Longest acting 

0 Alfemprase: Metalloproteinase that de ; r -! ■, tmrm/'H 
FACA & Trancxemic acids are specific antidote, 
for overdose of fibrinolytic agents. Tiruv.o.amic acid 
competitively inhibits activation of pl.ismio 
Streptokinase is an antigen, can cause h>| ei.,ea .:tivty 
reaction and anaphylaxis (Thrombolytic a-.n' with 
antigenic property). 
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ANTI-PLATELET DR 


• COX inhibitor: Aspirin 

• TxA, synthase inhibitors: Da/oxibeu 

• ADP P2YIC receptor antagonists: liclopidine, 
Clopidogrcl (congener of ticlopidine) 

• PDF inhibitor: Dipyridamole, Cilasto/ole ( PDF-IIIi) 

• Glycoprotein inhibitors Gp I lb/11 la antagonists : 


Abcixiinab 

Eptifibitide, Tirofiban : Specific for GpIlb/IIla 
Xemilofiban: Oral drug, inhibits platelet aggregation 



• Elemental iron is maximum in 
° Ferrous fumerate (33%) 

° Ferrous succinate (23%) 

° Ferrous su| phate (20%); Most frequently used salt 

Iron Chelators 

1. Parenteral : Dcsferrioxamine. Ad/c is growth retardation, 

cataract. 

2. Oral: Dcferiprone, Pyridoxine, Ilydra/inc. IIBFD, 
Desferrothiocine 

Drugs for Sickle cell d/s 

1 . Ilh production stimulating agent- 
Hydroxyurea. 5-Azaeytidinc, Butyrates 

2. RilC lIbS concentration reducing agent; 

DDAVP, CCB (Nifedipine Sc Verapamil) 


,*rd 




ARC'. 


Platelets 

t 


i 

r 



fcrythroooictin 1 

’ //< 

» >4 pt ...» .... 

tpoktln. 

HII 

Anemia in 


Darbopoletin 

CRf, with 

myelospresslvo 

drugs 

G CSG 

i 

Filgrastim, 

Lonograslim 

Neutropenia 

GM-CSF 

Sargramostim, 

Molgramosllm 

_ 

Thrombopoietin 

1 

Romlplastim, 

Lltrombopag 

IIP 

... 

11-11 

Opreleukin 

Thrombocyto¬ 
penia d/to 


1 anticancer 

■ _|__ drug s 


* 


Romiplastin (Nplate) is thrombopoictin 
decreases lisk of bleeding. 
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2 Non - Sulfonylureas (Megliti nic j 

• Rapaslenide and nataglinide are 


le S ) 

isar-e" Us ef U | 

renal d/s or elderly. 

Repag linide is a non-SU insulin 


m 


Pat: 


. stimuia,. 

insulin release. °r, j, 

\ateS IinU,e is 3 non ' SU short acting 0 ,. 
prandial glycemia in type 2 DM. ^ 


V 




B1GUANIDES ^ by ling hepatic 

OHA which lower gh*ose ir ^unaffected so the} 
n t"o"jr„ B, deficiency can «** 

biguanides. , D/»ci- / Pioglitazonc 

• Metformin ? dM now a days. 

Metformin is the 1 st DOC or ' vve ight loss. It a ls0 
Preferred in obese patients as i , ob , 3St j c anemia 

causes vitamin B12 deficiency — - 
► Phcnfo rmin 

Causes lactic acidosis 


V 




Insulin Secretagogues 

They Tinsulin secrefion from pancreas by interfen _ 
channels (K- channel closer). 

1 . Sulfonylureas (SU) 

Cause weight gain 



, Rosi-/Pioglitazonc 

J, insulin resistance in m/s,adipose tj SS(j 
Tins no. of GLUT. Act as agonist f 0r Ue ^ 
receptor- It acts only in presence of i nsu | in 
water retention & edema so not used i n Cas la V 
ds-sfunction. It is metabolized in !iv er by CN1 e ,° f di^‘ ; 
isoforms CYP2c8. 

2 Troglitazone 

Not used now d/to hepatotoxicit . 

^niC OSIPASEINHIBITC 5 

Acarbose and Miglitol 

• Acarbose 

Oligosaccharide which limits post prandial hy per 
by delaying absorption. It resuk i n an insuim'^ 
action. It can be used in IDDM. 

• Miglitol — action is similar to acinose 

ex POINTS TO FOCUS 

A Orolhypoglycemics thatinduceovulc: on—thiazolidi^ 
and metformin. Used in PCOS. 

+ Drugs causing hyperglycemic Glucagon, ^ 
thiazides, phenytoins, somatostatin ,* 'epto2ocin. 

4- Sorbinil, alconil, and Tolrestat are c.'.lose reductase mfe 
Can be used in diabetic neuropathy und retinopathy 



INCRETINS: NEWER DRUGS j OR DIABETES 

• DPA -IV inhibitors 

Vildagliptin and Sitagliptin are DPA -IV inhibitor 

• GLP (Glucagon like peptide ) inhibitors 

GLP is naturally ocumng insulin secretogogues foe:: 
duodenum, act as hypoglycemic factor. Recombinant C2 
anologues . E.g. Exenatide, Liraglutide. Used for jb 
prandial glycemia. 


£ Vt 


'h tic GLP-1 receptor agonist effective in lowering 
S)^ C Given s/c within 60 min before meal. Used in type 

Fre ''’tv stressing glucagon release and delaying gastric 
A cIS • „ Used in both typel & type2 DM. 
empty'"-' us 

I* Glargmc and Insulin detenrir are ultra long acting 
* J nsU ' s vV bile Insulin aspart and lisproinsulin are ultra 
'hort'acting Insulins. [ In general Insulins with the lener 

's' are 
acting-) 



short acting while those with the letter L' are long 


j sulin acts by binding enzymatic receptor (tyrosine kinase 

receptor)- 

.pose 0.8-lU/Kg- 


HYPERGLYCEMIC 


r r —f -- jm • 




DlAZOXIDE 

K+ channel activator, (same K" channel-' * 
bySU). Diazoxide blocks sulphonyluita •;> vet 
. Directly acting vasodilator. I/v bolus was u- 
for hypertensive emergencies but withdraw; 

and ML 

. |es insulin secretion and produces hyperg!; c: 

• Clinically related to thiazide diuretics. Cu-. 
and water retention. Used in Neisidioblastom 

• Used in Neisidioblastoma. 


>• 1 . u 


J.: i 
ICt 
< 5 . 


jl ceil. 

-' oa-1 
-tioke 


.3! stIt 


| [7 POINTS TO FOCUS 

A Drugs causing hyperglycemia—Glucagon, 

thiazides, phenytoins, somatostatin, streptozocin. 


C 0:0-100, 
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STEROIDS 




• Act by binding to intracellular receptors. 

• Corticosteroids regulate hypothalamo-pitutary axis. 
Excess inhibits the synthesis of GC*s synthesis. 

• Hyperglycemia is an imp. ad/e ( Anti-insulin effect). 


1. TTP 

2. Myo/peri-carditis 

3. Hemolytic anemia 

4. Alveolar 
hemorrhage 

5. Severe CNS 
symptoms 
(convulsions) 

6. Nephritis 
[But NOT in 
endocarditis) 


1. Mononeuritis 
multiplex 

2 . Pericarditis 

3. Systemic 
vasculitis 

4. Scleritis 

5. Keratitis 

6. Endocarditis 


1. Extensive d/s 

2. T8-meningitis/ 
CNS TB 

3. Miliary TB 

4. Pleurisy 

5. Pericarditis 

6. Skin TB 

7. Polyserositis 
[ But NOT in 
intestinal TB] 


ntMMAcoiwr 


• Steroids are also indicated in: 

° Catecholamine resistani'profound shock 
° Meningococcal meningitis 

• Steroids are NOT indicated in 

3 Koch's abdomen, ileocaecal TB 
(Risk of perforation is there) 

° Progressive primary pulmonary TB 
Mineralocorticoid potency is max" 1 with fludrocortisone 
while glucocorticoid activlty is max m with dexamethasone. 
Systemic toxicity is least with prednisolone. 

Glucocorticoid with rnax m mineralocorticoid activity is 
hydrocortisone. 

Selective glucocorticoid action (Least m : cera ocorticoid 
action) —> Met'nylprednisolone, triamcinolone. 

\ r *• r* * . - ' > 

,. 7 ; a : ■ a 

• • ■ ■ . . 

iV.in-.raloconko d Aldosterone Met!.,-! preh 

' activity 


: Mint-rale potency 
i Ouco actAity 
C^ur-n OOtr-nCV 


Fludrocortisone 

Dexs Corv.sc r.e 

Beta Co't-sci t 


■ Ar.f-inflammatory action of com.vV, .: ore : m of 
synthesis /release of leukotrimes. 

Excess glucocorticoids cause —r mus ch- vyj-.ii rg. and 
myopathy ->T v.-eakress 

1 GC’s i secretion of gastric acid and pepsin v a?y r a \ j'-~; 
peptic ulcer 

° Patients of Addison's d’s suffer from apathy, depression 
and occasionally psychosis. 

• Exogenous steroids are given in CAH to supress ACTH 
secretion. 
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COX &LOX PATHWAY 


Cyclooxygenase [COX] 

. -cydtMKygcna*- U 3 suicidal cnzyutc, self caulywd 



destruction rapidly inactivates the aaam- Tltis prevents 

excess production of PGs. 

COX has an inhibitor)' action on cell differentiation 

COX exists in tw o isoforms COX-1 and COX-2 
COX-1 is a constitutive enzyme. Produces P s a 
mediate gastric,renal & platelet functions, thus active in 
most cells. Inhibited in liver. 

COX-2 is inducible form. Normally present in minute 
amount but at certain sites (kidney & brain) it is expressed 
constitutive!)'. COX-2 is inducible by cytokines/ growth 
factors especially in inflammed tissues. 

Aspirin (Salicylates): is the most potent and irreversible 
inhibitor of COX and also TXA.-synthase. Even a single 
dose can impair hemostasis (platelet function) for 5-7 
days. Aspirin acetylates platelet COX irreversibly. Aspirin 
completely blocks TxA, (thus iplatelet aggregation), but 
only partially inhibits PGI ; . 


rAftic i 



Ibuprofen, 

indomethacin 


Ibuprofery 
indomethacin 
(C0X1>2) 


Remark 


Inhibtors are 

few 



istNSAlDS are non-selective COX i 

aspirin, ibuprofen, indomethacin) i n k V “'V^ 
iX-1 and COX-2 enzymes. COX-2 i s Upr ‘ J \ 
,X_i is suppressed with aspirin. 
ective COX-2 inhibitors: 
fecoxib (most selective). 


celec 


OXlb 


'ftOjv 




lecoxib, meloxicam and nab imitone are i 
ersible inhibitor of COX-2 Fhey do not^ 
Tic inflammation & have no aos erse effects , < 

regation. COX-2 inhibitors lu\e been founds^ 
of atherothrombosis even with short-term us e ° ** 
withdrawn from market d/to ' r.eidence 0 f 4 \J ^ 


POINTS TOFOCUS 



rin (salicylates) is irreversible (OX inhibitor ^ 

•r NSAIDs are competitive and .v ,ersible inhibitor 
aminophen is inhibitor of COX iso . my me & has odd-, 
■3 inhibition (present in CNS) 

,ton inhibits 5- lipoxygenase (LO.\) 
ocorticoids inhibit membrane phzsholipid by stm-j-.. 
inexins/ lipocortins (which are irf .bitor of phospho 1 ^ 
Thpv nko inhibit induction of COX-2. 


Prostaglandins 

• The cyclooxygenase enzymes (referred to as prostaskc 
synthases in the mouse) catalyze the conversion j 
arachidonic acid -> prostaglandin H2 (PGH2), which 
the rale-limiting step in synthesis of biologically or< 
prostaglandins (and thromboxane A2). 

• Dianoprostone —> Used for augmentation of labour 

• Misoprostol -> Used for induction of labour & indie 
abortion in 1st few months of pregnancy. 
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Prostacyclin# Prostag 


/A 0E1' E2,F/I2 ^ 

n dins fA ' P> af 



Broochodilator - (causes 

bronchoconsr ) 

Gastric 

mucosa 

Other effect Platelet aggregation 

Hemostatic, 

Release reaction 

Major use Promotes thrombus 

formation 


AnapbY 13 *' 5 


protective 

Cx ripening. 

Uterine 

contractions, 

pyrogenic 

Induction/ 

Asthma, augmentation of 

To maintain au & ri 

~ n fDA labour, 

patency ' ^ p j a bortifacient, 
Ulcer Asthma 


Uterine 

contractions 


0x *° cic ' Preve nt ""S 
Uterine atony/ f 0r " ts % 

PPH mat| 0n;., ■*< 


An,, <b 


Acts on 
receptor 

Analogues & 
uses 


TP-receptor 


DP 


EP 


EP 

(via c-AMP) 

1 Misoprostol, Enprostil, 

2 Alprostadil Dionoprost 
(to maintain 

PDA) 


PPH 


FP 

(via c-GM?; 

Carboprost, 
latanopro',*. 
(used in wide 
Z glaucoma j 




ip 


]' ^ ,ca Prost, 

c /b POpr °ttenoi 
" /b u *d i n 
hiemodialyjj 

Z2< 


_* Used for healing of 

* Misoprostol, reoprostil, enprostil 

. Alpl^odn -> Used to maintain patency of ductus 

• r f * r are Di = E & I are DilatorsJ 

arteriosus. [ t & l are ui t. «■ 

W I POINTS TO FOCUS _ 

* Prostacyclin ond Thromboxane A 2 are mutually ontogon/sf/c^ 

+ Simple mnemonic to remember is DIE : Dilators ( rone 

vaso) arel & E. , 

y Prostaglandins in general are vasodilator (antihype ensi 
*atR muses diuresi s, natriuresis R kaliuresis; purgative, 

T Renal blood flow (RBF) 

Largest amt. of PC's are seen in seminal fluid, 
y pc- E r & PGI 2 maintain the patency of ductus arteriosus during 
fetal life {indomethacin and aspirin induces closure of it) 
y PCEj>PGE f PCIy PGA l are ulcero-protective (not F 2a ) 

■¥ PGE t & E 2 has been used for T/t of asthma __ 


9.41 


INDICATIONS O 



Indicationsof IVImmunoglob ns 

Primary’ humoral immunodeficiencies (for prophy]^ 
Kawasaki disease (mucocutaneous iymphnodc syt^ 
I TP 

Bone marrow transplantation 
Chronic B-cell lymphocytic leukem.a 
Pediatric HIV-1 infection 
GBS and chronic demyelinating polyneuropathy 
GVHD 

Common variable immunodeficiency 
Myasthenia gravis 
Multiple sclerosis 

(IGs are not known to cause fetal harm during pregnanes 



im' ne 

]ie ni3 jc jieus/urinary retention 

operative P* ra > 

bitC /Datura): Physostigmine is preferred because 
pnna 

Se i B decurarization 

P er a stive glaucoma, topical physostigmine is used. 
ie cong L 

re* ate 

^toid arthritis (1st line DMARD) 
ilS jn^ spondy!i tis (for peripheral involve 

axazote 

j lower RT 1 

al pneumonia (Pneumocystis cannn) 


ement only) 


E ,got derivatives 

Maximum a -blocking property - DUE 

* , oconstriction and emesis are seen with - Protamine 

# 5 HT blocker — Methysergide 
oxytocic - Ergometrine (ergonovine) 


Selective P 2 agonists 

• Used in asthma 

o Salbutamol (albuterol), orciprenaline, terbutaline 
o Salmeterol & formoterol (Newer long noting 
jnhalational agent useful in chronic asthma) 

» Tocolytics (uterine relaxants) 
t> Ritodrine 
o Terbutaline 


flPOINTS TO FOCUS 

•F agonists are also useful in hyperkalemic periodic paralysis. 
■> Salmeterol is longest acting ogonist 


9.42 


MISCELLANEOUS drugs 


Thalidomide 

I ^ for lim ' te d indications 
fetuses^™ 0 drU8 : Kn ° Wn ,0 P roducc phacomelia in 

’ wS : AIDS " la >«l recurrent aprhous ulcers/ 
OVIID tt \ Ac^n [ CS ' SI3m f ° rnls oP mu, "P ,c myeloma. 

• Ad-e r ’• •• “ l ' S Syndr ° mc - Croh "' s «*■ ENL 

• Reduces ZTzzTr 1 neuropa,hy ' seda,io " 

• NOT used for AIDS related neuropathy. 

Clofazimine 

• leacSr 13110 & anti ' in,lamillatory dru « (So used in lc P ra 

• Half life is 70 days. 

Causes reddish black discolouration of skin, hair & body 
secretions. 3 



PHARMACOLOGY 


Colchicine 

• Indications: 

0 Gout, Pseudogout 
0 Amyloidosis 
° Scleroderma 

° FMF (Mediterranean fever) 
0 Cirrhosis 

0 Recurrent pericarditis 


9.43 




m 







lo produce deliberate hypotension 

Trimethophan : Ultra-short acting ganglion blocker (N ) 

* Arphonad N 

* Fenoldopam, 

* Adenosine and alprostadil, 


Drugs withhold during surgery 

Antihypertensives 

* Anti-coagulants ( Clopidogrel, warfarin) 

• Oral hypoglycemics 

Z'U. POINTS TO FOCUS 

^ NSAIDs, LMWH, Ecosponn con be conui/givtn during surgery. 
Clopidogrel is hold 5 days before surgery. 
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(A/IABS) 


j • r&'f 

M/c ad/e is GI ups«- ■ tyrosine k' n 

. ^ is a ****** . ^jnase 

(inhibitor of HERD ^ ^ heR I/HER2 0^ (£R + 
• Laptimb is a inh res istant or tnP k 

(EGFR2).It is used in 
EGFR+HER2) breast cancer 
Lc„u,nn,b is used for thyroid ^ ^ 

W^Misu.dforER HWJ of . Olo-oxic/ 

M/c cause of dose J b0 „c marrow dcpr« sl0 "' 

chemotherapeutic drug is onC o sec tionJ 

(Anticancer drugs are given m detail 


NEWER DRUGS IN T/T Of 


f/^beiximab 

^dalimumab, 
' Infliximab 
Alemtrumab 
I Belimumab 


• l\ 


Gp llb/lla 
inhibitor 

Anti-TNFa 

Anti-CD52 

B-lymphocyte 

stimulator- 

specific 

inhibitor 

VEGF 


Mecha "^< 

4 


An ti-piateJet 
Aut oimmun e 


Low grade l V m P h 0 
For active SLe % 


9.45 


Hepatitis B 


hronic HCV 


inovirus 


. PT/ dNA p inhibitors 

— Nucleoside RT ten ofovir, 

entecavir, telbivu in , 
clevudine, emtrictabine are m 

_ SlTlfcron, Vi/an,, dine under 

‘-7 

W»/nrnc) under clinical dcvclop-nen^ 

_ pieconarU (capsid binder) under 

development ,., iW v 

_ Maribavir (DNA synthesis mhtbuor) 

under clinical development 

— imatinib mesylate 

, _ Sibutramine (inhibits the reuptake of NA 

& 5-HT), 

Orlistst (acts by inhibiting intestinal 
lipase, also inhibits progression of DM2) 
ivudine is (3-L enantiomer of thymidine & is potent 
itor of HBV DNA polymerase 
eavir is Guanosine analogue that inhibits HBV 
polymerase + also useful against HIV. Approved for 
:hronic hepatitis B in adults. 
moking drugs: 
iciiine. Bupropion. 


Metastatic colo re 
combined With c \ 
EGF Receptor Colorectal ca nc 
nock cancer. 

Child with high risk 

neuroblastoma 

Complement f\\'H 
C5 


CTLA-4 
blocking Mab 

a-4 Integrin 

Anti-lgE 

Mab 


u.-rr-sectoblemetw. 

melanoma 

moanoma at 
Multiple sclerosis, Cruhr, 

Rcvstant 


Ranibizumab 


Rituximab Anti-CD20 
Transtuzumab Erb-B 2 
Gemtuzumab Anti-CD33 


I asthma 
Prevention of Rsy 

(bronchiolitis) in hu 

ingots 

M.;.:ular edema, 
Ncovascular 
Age related MD 

Ncri-Hodgkin's lymphoma 
Cancer breast 

.. c D 3 3 +ve AML, ozogamicl n 

RANK ligand Mimics the activityof 
inhibitor mab osteeprotegrin. 


VEGF 

inhibitor 


Tocolytic 


osteoprotegrin. 

Used in osteoporosis 

Used for t/t of UC&CD 




Mechanism/ Use 


Blocks NK1 receptor, anti¬ 
emetic 


Inhibits intestinal cholesterol 
& phytosterols absorption 

Platelet glycoprotein GPIIb / 
III a inhibitor 


GPIIb/ Ilia antagonist 


Reversible binding ADP-R 
antagonist 


First glycylcycline to with 
activity against Gram- 
negative 
bacteria 


Acts on ETa & ETb receptors. 
Used for primary pulmonary 
HTN to i PAP 


More a 2 selective & 

lipophilic 

Useful in UTI 


I 


ACE inhibitor * 
stimulates ANP 

' i 

Inhibits proliferation o’ 
activated lymphocyte in RA 

Pyrimidine synthesis 
inhibitor 

used in RA (Inhibits dihydro , 
orotate dehydrogcna;e) 


Recombinant 
drug used in RA 

Inhibits in vitro replication 

of 

small pox ds DNA (variola) 
and vaccinia virus 


1 Kanolazlne 

LC3-KAT 

inhibitor 

Metabolic modifiers used 
in resistant chronic angina 

1 Trimetazidine 

Anti -angina 

Acts by non-hemodynamic 
mechanisms 

I Nesiritide 

Brain 

natriuretic 

peptide 

Human recombinant B type 
natriuretic peptide useful in 

1 t/t of acute heart failure 

I Tegaserod 

5-HT, partial 
agonist 

Acts as antiemetic and 
purgative by stimulation 
of Ach & CGRP, in IBS 

I Infliximab, 

Anti-TNF « 

Used in resistant Crohn’s 

1 Etanercept 

Antibody 

d/s, 

RA, Ankylosing spondylitis 
& psoriasis 

I Erlotinib, 

Tyrosine 

Used in Non small cell 

1 Geftinib 

kinase 
inhibitor, 
acts on EGFR 

lung cancers., 
pancreatic cancer 

etc 

j Imatinib 

Non-EGFR 
tyrosine 
kinase 
inhibitor 

CML + GIST 

Tryptamine 

m 2 

antagonist 

Used in vagal bradycardia 

i 

Levosimencfan 

Inodilator 

t sensitivity of troponin C 
to intracellular Ca*\ 

' 

4..._ 


useful in acute heart filure 

Rimonabant 

! 

Cannabinoid 

(CB1) 

receptor 

Anti-obesity 

j 

I 1 

antagonist 


! Temozolomide | 

.1 

j 

j_ 

Oral 

alkylating 

agent 

Glioma, Metastatic 
melanoma 

j 

j 

AT, -R 

Competitive blocker of All 

i Losartan , 

J 

All blocker 

more selective for 

j 


AT t receptors 

Oimesartan 1 

'Jew AT -R 

AT, -R 

| _ ! 

stacker 

1 1 

All blocker 

| 

- Duphaston 1 

tetro- 1 

Immunomodulator, T Th ; 

4 

f 

srogesterone 1 

levels. Used in recurrent/ 

I 

1 _ 

1 

threatened abortion 
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■'Pi, 


Drugs for heparin induced thrombo C yt 0 
Danaparoid, Argatroban 

Amphotericin B toxicity c/b lowered by u . 

delivery systems ^n 81| 

. Adrenaline is used for immediate t/t of an . 'v 

Safe dose of isotretinoin: 0.5- 1 mg/kg/^ 


\ 


Sate oust -- 

Ramelteon bioavaihbility is <2° 




SOME IMP. NEGi 


Drugs not useful in /ineffecti ve 

Vs Anaerobes 



Wi J >OIWTSTOiOaI_— „ rtOTS 

+ Artificial RBCs / blood substitutes 
(Fusot-DA) 

+ Artificial tears - methyl cellulose drops. 

■f Artificial cement substance - hydrory-opM — 


Ar,lin °giycosj de 
caroenicillin ’ 


• Automatism is a feamre of complex parttal ^ 

Automation is seen with - Barbiturates poisonin 



Rmp, phenylbutazone 
Auto inhibition is seen with - Allopurinol 
Pyrido.xine should be given with - INH, eye osenn 
hydralazine & OCPs induced mental symptoms. 
Meprobamate is a metabolite of Carisoprodol 
Buspirone is anxiolytic drug without much sedative, 
hypnotic or euphoric effect.Useful in generalised anxiety. 
Not suitable for acute anxiety because it takes week to 
establish its effects. 

Infliximab c/b used for RA + pulmonary fibrosis. 

Anti TNFa drugs c/b used for RA + HB V/HC V/puImonary 
fibrosis. 

Erythromycin binds to motilin receptors and enhance GI 
motility'. 

Allopurinol is used in t/t of chronic gout. 

Trientine is used in t/t of Wilson’s d/s for mild/moderate 
lepatic decompensation. 

Drugs used in t/t of juvenile myoclonic epilepsy —+ 
/alproate is DOC. Other drugs are topiramate, zonisamide 
nd lamotriegene. 

litomycin C is topical drug used for tracheal and 
ubglottic stenosis. 

►rug resistance in MRSA is d/to —* Change in penicillin 
inding receptors 


E coli, klebsiella. 

Influenzae -» 

Pneumococci —> 

Pseudomonas, strepto —> 

Drug which does NOT interfere 'vith \varr ar i n 

_► Corticosteroid. 

Octreotride is NOT useful in trc.: mentof 


Penicillin V 
I ' :oroquinol 0n 
T>*' < acycline 


Au to^nductiion is seen with-Barbiturates, carbamazepine 


Peripheral neuropathy NOT se-.:i with 


G, ioma. 


zidovudine 

Primaquine is Not used as 


Laniivu 


% 

: oi Ri 

schizontocide A 

All 1st line Antitubercular d ugs are bacteric 


'• ">ti sporozoite, 


e ncidai^ 


Ethambutol 

Antacids do NOT decrease t'n - bioavailability o( 
Erythromycin. 

NOTa hepatic microsomal enzyrm inducer—Tolbute 
Mebendazole is NOT used in T/t of — Strong 
Schistosomiasis 

Albendazole is NOT used in T/t of -» Schistosomiasis 


NOT included in pharmacogenetics 


Busulphan does NOT causes —♦ Cardiotoxicity 


Methemoglobinemia is NOT caused by —* Phenytoin 


; of fluoxetine 


.HO Ta lVhoS" 0,tesi 7 wi ' h 

py^ 0 '’ r%v ith cycloserine) 

• V 1 ,„alo n S %vl _ ;<■ NOT i 


Drowsiness 

Cyclosporine (It is 


■ ADA deficient! 
-* Safety' maigha 


t'/j of a drugs does NOT tell about 
drugs. 

NOT an indirectly acting sympathomimetic -»Dopamre 


? efl alonS %vlt ■ NO T common with — INH 

i NOT seen with —► Streptomycin 

* toxicity ' s 

L*' er t 

* Eiliam but0 ctor for digitalis toxicity — Hyperkalemia. 

a risk ta __^ph eno barbitone, lisinopril.captopril 

* ^0TP r ° d ^p* c ient hemolysis is NOT precipitated b; 


in 


he patot° x,c ^ FR 


, not 


does NOT cause 
inhibitor 


precipitated by —► 
Dose related 
Cytosine arabinoside 


Atropin^ ^ an,ld ° tC in am 'tryptillinc overdose — 

Tolerance to opiods does NOT develop for — Miosis 

Dmg which is NOT used to treat alcohol dependence 
rlumazenil 

NOT an action of muscarinic antagonist-. Miosis and 
prologcd AV conduction 

NOT seen in digoxin toxicity —* Rcgularisalion of AF 


W2 


HQfiuE 


mt 


( C ytarab*ne) c js N0T seen with - primaquine 

• Nlegal ° b \neuropathy is NOT caused by - Methotrexate 

, perip hera . t uSC d for pain arising from—biliary colic, 
« Morp llin ® 1 oancreatitis (undiagnosed abd. pain) 

• h° T ^ 0 j used for AIDS Fanctclovir, an'. TNFa 

• NOT used in —*• HIV asset: i.v.e.i peripheral 

uropathy Tect ofThalidomide -> Ota 

narrow angle glauconi - 


Drug which is NOT used to modify the course of d/s in 
diabetic retinopathy —► Tamoxifen 
^OT a phase 1 reaction —» Conjugation. 

• Interstitial nephritis is NOT caused by-. INH. 

• Monitoring of serum levels is NOT needed for— Warfarin. 
Antibiotic which is NOT bactericidal —* Tigccycline. 

• Thalidomide does NOT cause —* Myocarditis. 

• Octreotide is NOT useful in t/t of — Glioma. 

« Drug NOT useful against MRSA —» Cefaclor 


"nr an adverse effect of Thalidomid 

* „ NOT used in narrow angle glam 

* 2 NOT used in prophylaxis of migraine 

* Sspermiais NOT an adverse effect of - 
. NOT true of flumazeml - It c/b use, 

poisoning as it blocks GAB A 

, Dw°NOT used for visceral Leishmaniasis — :fycro 


'Tioea 

Duioxetine 
'•..Tr- : *riptan 
:n dilamine 
• virbirurale 


Which does NOT cause hypoglycemia —> Acarbosc. 
Methotrexate is NOT used in —♦ Sickle cell anemia. 
Drug which does NOT worsen angina —► Oxyfcdrin 
Tamoxifen use for breast cancer do NOT cause 
Carcinoma in contralateral breast. 

Naloxone does NOT cause — Seizures. 


9.50 ISSE 


E NEWER DRUGS 




3 




l x,v‘ 


XV- 


Renal cobs 


Dobutamine does NOT exert its effect by — Depart 
receptors 

Dopamine does NOT have —* P 2 Activity 
Domperidone —► is NOT useful in motion sickness 
Azithromycin —► is NOT useful in pseudomonas infeci 
Pseudomembranous colitis is NOT caused bj - 
Aminoglycosides 


chloroquine 

. Nitrates can NOT be used for 

• NOT a mechanism to convert benzopvridine to .taicnoger. 

— Epoxidation. 

• NOT true about ACE inhibitors — Otnisstcn o’ pn t . r 
diuretic dose reduces the risk of postural hypotension. 

• ACE inhibitor which is NOT a prodrug —> Captoprii. 
lisinopril. 

• Voriconazole is NOT used for —* Mucormycosis 

• Dmg NOT used in t/t of juvenile myoclonic cptlcpv. —» 
Carbamezapine 

• MAO inhibtors should NOT be used with —* Pethidine 

• Serotonin syndrome is NOT caused by —► R1MAS 


_ 

Dexmeditomidine Centrally 

acting Selective 
a 2A agonist 




'.rY 


Used for 
preanaesthetic 
medication/ sedation 
inICU 


Nasiritide 


Recombinant 
BNP (Brain 
natriuric 
peptide) 


Vasodilator 
secreted horn left 
ventricle 


Rupatidine 


Antihislaminic + 
PAF antagonist 


Trimotazidine 


Novel 

antianginal dg 


acts by non 

hemodynamic 

mechanisms 


(Reversible inhibitor of MAO) 

* Hirsuitism is NOT seen with the use of - 

* NOT true of penicillin binding proteins 
resistance for staphylococcus 

* NOT a mechanism of action of theophylline —> p, agonism. 


[ ivabradine 


■ Flutamide 
Only mode of 


iHR by -ling 
currents in SAN 


Chronic stable angina 




Diacerine 

Ixabepilone 


i 

IL-1 antagonist DMRD in osteoarthritis \ 


Resistant breast cancer, 
used with capecitabine 



RCAM 
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Duloxetirve 

Denfleukin 

deftrto* 

Donesumab 


Rametteoo 
Rosirva statin 
Lacidipirte 


Class or I 


a blocker 



Centrally acti n f> 
drug 


RANK ligand 
inhibitor mab 

Orally active 
hypnotic 


Mecamylamine 

Nicotine 

antagonist 

Modafinil 

Phenaxo pyridine 

iBurning 

micturition 

Tizanidine 

central 
a, agonist 


Mechanist/ Use 


a ngiograP h V 

to relieve vasosP 

Systemic ♦ pulmonary 
vasodilator 

Stress urinary 

incontinence 

Advanced cutaneous 

T cell lymphoma 

Mimics the activity of 

osteoprotegrm. 

Used in osteoporosis 

MT-1 & MT-2 r « eptor 
agonist 

Latest and most potent 
statin 

A highly vaso selective 
newer DHP anti 
hypertensive suitable 
for OD administration 

block the rewarding 
effects of nicotine 

Non-amphetamine 

compound used for t/t 
of narcolepsy 

Urinary analgesic 

donidine congener 


RECENT POINTS 



Lupul like syndrome is caused by : Simvastatin. Reports 
oflupus-like syndromes related to statin therapy are there, 
which have included lovastatin, simvastatin, pravastatin 
and fluvastatin. 

Treatment of thyrotoxicosis in Grave’s disease radioiodine 
used is I 131 . 

Lupul like syndrome is NOT seen with homastatin. 

U shaped dose response curve is seen with : Ascorbic acid, 
D-cycloserine. 

Nevirapine belongs to which grp: NNRTI 
Simvastatin is a HMG CoA reductase inhibitor. 

Statins which can be given in morning and in impaired 
liver/renal function: - All statins are administred at 
bedtime except for atorvastatin and Rosuvastatin. Both 






Atorvastatin and Rosuvastatin can b e 
oflon gplasma.l/2. 

. owes used for motion sickness a/ e : 0m 
. Fatal hepatotoxicity is caused by : To\J^k 
. Tegaserod is 5HT 4 agonist Po n e 

• Fr ee radical scavenger : Glutathione 
. Inhibitor of Aromatase is :Letrazol e , an 
. NO is used in a/e graft versus host disease* 01 ' 

. Phosphodisterase IV inhibitor is pi c | am ^ 

• Mechanism of action of theophylline - n 0 

inhibition n Se 'ec, iv 

• Beta 2 agonism is not a mechanism of c ro 

• NOT an inhalational steroid : triamci n o| 0 °^° 8l >'% 

• Lupus like syndrome is caused by INK 6 

• Net loss ofK* is seen with diuretics. 

• Hypokalemia * s cause d by : Salbutarnol neb 

• Least mineralocorticoid activity ; Aldo/c 0n UllSatio n 

• Glucocorticoid efTects are : Lymphope^ 01 ’^ 

eosinopenia. ’ 

• Not true of corticosteroid action . Pro-i n fl am 

• Colchicine mechanism of action: inhibit,^' 
. s ^icr. 




rotab 


polymerization by binding to tubdin. 

• Bisphosphonates are a class of drugs that prev 
of bone mass, used to treat osteoporosis 

• Treatment of thyrotoxicosis in Grave’s disea 

ier adioi 


jnicolone has minimal mineralocorticoid 

Me tnyiP rednls 

-ctivity- h ealing by inhibiting inflammatory phase. 

“ i<1SS '“i„is 6 «n»yi'vrou, e . 

V , resistance mediated by plasmid. 




v- 

Sier° |( 

1 Fortin res..-- 

, Van comy hollt hiasis caused by- Cloftbrate. 
t cho' edoC 1(J be given with prescription only, is included 

in sch edU . is m crolide antibiotic which can be given 



* ithromyci 0 is m 


anti-smoking drug. 

, Vam |C1 , s ticercosis, albendazole is orally administered 
jn ne uroC> , mE /kg/d divided into 2 daily doses for 8-30 

al ad°se° n5mg/ * 

d 3 > s ' ra mide crosses the BBB and CNS side effects 

* M etoC occurring in up to 40 % of patients. 

af e c ° m mida i s ide efTects include restlessness, anxiety; 
Extrapy^ h ea dache, and, in severe cases, dystonic 
dr ° WSin .nr! irreversible tardive dyskinesia. 

^actions 

7 Ciban is an oxytocin antagonist. 

* Methotrexate toxicity treated by fol.mc Acid. 

' N hosphonates when given IV cause osteonecrosis. 

* Bisp to thvroid -ami 




are not seen 




used is I 131 . 

• Physical withdrawl symptom; 
overdose of: Cannabis 

• Amphetamine abuse in pregnancy may l ea( j t 

defects (CHD). ° Caii < 

• Penicillin can cause all types of allergic reaction 

• There is cross -allergy between cephalosporins 

penicillins. Aztreonam is safe. ‘ 

• Methicilline can cause interstitial nephritis. 

• Graph showing therapeutic effect and toxic ef- 
relationship. 


of 


DrU g similar to thyroid -amiadarone. 

' V halosporin which causes bleeding & coagulopathy 

* ^ 0 fien than other cephalosporins : Moxaiasrtam. 

, ^irenz is the drug which can be given to a patient 

' jflV who is already on ATT. 

, Centrally acting anti-hypertensives is 
tnethyldopa. 

• Anti-tussive which acts by decreasing the s-mviiYity of 
stretch receptors -> Benzonanate. 

• Binds to synaptic vesicle glycoprotein 2A 
receptor—* Levetiracetam.. 


Clonidine & 


(SV2A) 


prostliT T SUP Synthesis of prostaglandin* - 

prostaglandin synthase. 

• D-„e which does NOT interfere wiih warfarin mciabolism 

corticosteroid. 

• Octreouide is NOT useful in treatment of - Glioma 
Automatism seen in barbiturate posioning. 

Mechanism of action of Vigabatrin - GABA transaminase 
inhibition. 

• Cephalosporin having side effect of bleeding-moxalaclam 

soniazid+ pyridoxine combination is given to prevent 
hydrazone complex fonnation. 

• Disulfirm MOA- via aldehyde dehydrogenase 

^ ^ ■ Membrane bound hemoprotein which function 

ns an electron carrier for oxygenases. 

Kcratocunjunctivitis sicca is a/w use of sulfonamides. 

• M/c dose limiting Ad/e of colchicine - diarrhoea. 

Ceftriaxone can cause syndrome of pseudocholecystilis. 

• Fastest acting benzodiazepine - midazolam 
Anti pseudomonal - ceftazidine , ciplox , piperacillin , 
imipenent, aminoglycosides.. 

° Drug for stress incontinence....duloxetine 
6 Long term of S/E of amphotericin B is hypokalemia. 
Calcineurin inhibitor drug is Tacrolimus &. Cyclosporine.. 
Polyenes and azoles act on fungal cell wall. 

Anti constipation drug a/w cardiotoxicity-Tegaserod 
prokinctic causing Ml. 

Omalizumab is anti lgE Ab , used in asthma. 

Palvizumab is used in bronchiolitis (anti-RSV). 

Cause ot c. difficulc infection - antibiotic therapy 
Drug not implicated in c. diflicule infection- penicillin 
Pseudomonas infection antibiotic used is ceftazidime. 


v » 
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Forensic Medic< ne < juris) 


10.1 


LEGAL PROCEDURE 



INDIAN PENAL CODjllPgl ^ for 

Classifies all possible crimes and p'cscnbes p in 1860. 
them. I, has 23 chapters and 511 seatons- Hslah ^ 


Section Deals with 



8 

40 

44 


Gender 

Offence 


46 

51 

53 

54 
58 
82 


Injury: an, harm whatever illegal* 

to any person, In body, mind, reputation 

property 
Defines death 


Oath 


83 


84 


Define punishment 

Commutation of death sentence 

Examination of culprit by force 

Nothing is an offence which is done by a child 

<7 yr 

Nothing is an offence which is done by a 
child 7-12 yr, who has not attained sufficient 
maturity of understanding to judge of the 
nature and consequences of his conduct on that 
occasion 

Nothing is an offence which is done by a person 
who, at the time of doing it, by reason of 
unsoundness of mind, is incapable of knowing 
the nature of the act, or that he is doing what 
Is either wrong or contrary to law. (Criminal 
responsibility and insanity) 


85 


Act of a person who was intoxicated (against 
his will) 


86 


Act of a person who was intoxicated (with his 
will) 


87 


88 


89 


Act not intended and not known to be likely to 
cause death or grievous hurt, done by consent 

Act not intended to cause death, done by 
consent in good faith for person's benefit 

Art done in good faith for benefit of child or 
insane person, by or by consent of guardian 


valid C °" Ce P< 


147 


191 


192 


c 

S 


193 


197 


201 


228 A 
269 


o 

<u 

•p 


299 

300 
302 
304 
304 A 


■o 


3 

5 

o 


"O 

IV 


o 

"5 

tc 


304 B 

305 

306 

307 

308 

309 


312 


-c 

aj 


<u 

■Q 

.0 


313 


c 


314 


C 

o 


315 


o 

o 

o 


316 


*C3 

cu 


317 


ct 


318 


Punishment for rioting 
Perjury (Giving false evidence] 
Fabricating false evidence 
Punishment for false evidence (7 
Punishment for issuing/ S j gning J '* 1 



(7yn) 

Destruction of evidence of off enc ^ 


Embalming without issuing death c E '. 


Disclosure of identic of victim j n 




rape 


Negligent act likely to spread i n f BM 
dangerous to life IDn /ds 


Culpabale homicide (n 0t amounting to 


Murder 

Murder punishment ('- ; eath/lif eterm) 
Culpabale homicide punishment 
Death d/to criminal r o.jjigence/proved 


toiitdj, 


CJ *ol 


medical negligence (2 yrs) 

Death d/to dowry 

Abetment of suicide of child or insane 

Person 

Abetment (assistance) to suicide 
Attempt to murder 

Attempt to commit culpable homicide ( 3 / 7 y rj 
Attempt to commit suicide (1 yr); removed,, 


Dec'14 


Voluntary abortion/mi-carriage with the 
consent of woman 


peals with 


Hurt 

Grieveous hurt 

Voluntarily causing hurt 
Voluntarily causing grieveous hurt 
punishment for voluntarily hurt (1 yr) 

Hurt with dangerous weapon punishment. (3 yr) 

Grieveous hurt punishment (7 yr) 

Vitriolage 


Voluntary abortion without woman's consent ! 

Death of mother caused by act done withinten 
to cause miscarriage 

Act done with intent to prevent child be ben 
alive or to cause it to die after birth 

Causing death of a quick unborn child by act 
amounting to culpable homicide. 

Abondoment of child <12 yr 
Concealment of birth 


340 

351 

354 


357 

359 

362 


Torture 

n, c h negligence but no harm (If a drunk doctor 
conducts safe delivery) 

Wrongful confinement 
Assault 

Assault or criminal force to woman with intent 
to outrage her modesty 
Role of hospital in vitriolage 


363 

375 


376 
376 A 


376 B 
376 C 


u 
a 
. o 
I k 

o 


376 D 


376 E 


a 

. "5 
a 


377 

497 

498 A 
509 


510 


Kidnapping 

Abduction 

Punishment for kidnapping 
Rape 

Rape punishment 

Person committing an offence cf ace and 
inflicting injury which cause ciecti. or cause 
women to be in persistent veg-* state (Rl 
of 20 years or imprisonment v„- 

Sexual intercourse by husband uy.-n ‘.-c re 
during separation (2 years to 7 v-j, . ■..••p 1 fne) 

Sexual intercourse by a person in rvv 
(5 years to 10 years with fine) w enm c.srvi, 
(Custodial rape) 

Gang rape (Rl of 20 years o' imprison 
life) 

Repeat offender of any of the :» cn . 

B, C, or D (imprisonment for IT? or do-th. 
Unnatural sexual offenses (Sedan •, etc.; 
Adultery 

Cruelity to women by her hushand/relat 

Word/gesture to insult the modesty of s 
woman. 

Misconduct in public place by a drunk 


for 


Criminal Procedure code (CrPC) 

PC v»ith powers of criminal courts and prescribes 
^ procedures to be followed in criminal cases. 

• It has 37 chapters and 484 sections and 2 schedules. 

CrPC was enacted in India in 1973 by law commission of 
India. It came into force in 1994. 


2c 

8c 

26b 

53 


-> 


174 

174 (3) 
176 
291 
416 


Cognisable offense 

Punishment of narcotic and substance abuse 
Offence triable under court-order. 
Examination of accused without his consent 
with reasonable force. 

Police inquest 

Compulsory autopsy for dowry death 
Magistrate inquest 
Deposition of medical witness. 

■ Pregnant women can't be hanged. 





Indian Evidence act (IEA) 


Given in 1872. It prescribes rules regarding procedures for 
tendering evidence in a court of law. 

It applies to both civil and criminal courts. 

32 -> Dying declaration 


60 

113 A 

113 B 

114 


Expert opinion in a treatise 

Abetment of suicide by a married women. 

Presumption as to dowry death. 

If a woman allege to have been raped states 
that she didn’t consent, the court shall presume 
that she did not consent. 


Consumer Protection Act 


Consumer Protection Act 1986, [Syn, CPA. COPRA] 
is a legal statute whose purpose is to provide Tor better 
protection of the interests of consumers. 

Consumer Disputes Redressal Agencies 



; District Forum 


State c.ommision 


Term of 5 yr uc tc the 
age of 65 yr, whichever 
is earlier 


Term of 5 yr jb to the 79 ij<h 
age o' 5/ yr, whichever 
is earlier I 


-lor 


• Remember lPCs in groups, e.g. IPCs related to injury /hurt 
are b/w 319 to 357, those related to rape/sexual offences 
are b/w 375-510. 


National commision 


Term of 5 yr up to the I >1 cr 
l 


age ot 70 yr, whichever 1 
is eailier 




& 1 361 

_ a 
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. . r.ied in 'Dis 

Appeal against consumer redressal c3n 
Forum 1 (Stale comniision). , 

Provides following rights to a n- 

o Right to saftey 
o Right to information 
° Right to choose 
o Right to he heard 
« Right to redressal 
o Right to education 
(NOT included - Right to speek) 


'District 


OFFENCE . 

"Offence" means any act or omission made pun 

force [S. 2(n),i~rn~j 


IMPORTANCE OF AGE FOR MEDICOLEGAL 


PURPOSE 



Infanticide is killing a fetus after 7 months oflUL. 


Criminal responsibility as per Railways . 

No criminal responsibility as per S« tio '«X 
offense * ^ b >’ a cl,,ld <7 year „ r 82 IP, 


offense 
railways) 


82 ^ 


railways- 

. A person is presumed dead (Presun,p (lo ", 

Scc 10 S IE A) if not seen or heard f 0r by % h 

dear ones for->7 years. ' IS, %S 

. A child <12 y* ars IS not squired to take ; 

# to be obtained from parent / 


3 gC r ^ if 




■ e pl. 


any law for the time being m ^ ^ ^ a po i ice 

• Cognizable offence means an n CrpC j e g . are 

officer may arrest without warran • l 

rape, dowry death, ragging, and murder. ^ 

• Punishment under dowry prohibition a 

imprisonment + Rs. 15 , 000 fine. ^ which . a 

• Snn-cognizable offence means an . re 

police officer has no authority to arrest w,thoU ™ ' .j 

2(1). CrPC], example:- Causing miscarriage w i 
consent [S. 312. PC], (ii) voluntarily causing hurt [ ^ - 

IPC], (iii) Assault or use of criminal force on gr 

sudden provocation. . . . 

• Bailable offences, it is binding upon the inves lg g 
officer [police] to grant hail. Ex: Attempt to com 
suicide (S. 309, IPC) is a bailable offence. 

• In case of a non-bailable offence, the police do not gran 
bail. The decision is taken by a Judicial Magistrate or Judge 
only. Ex: Murder (S. 302. IPC) is a non-bailable offence. 

• The punishments to which offenders are liable under the 
provisions of IPC are - 

0 First — Death; 

° Secondly — Imprisonment of life 
° Thirdly — Omitted by Act 17 of 1949, S. 2 (w. e. f. 
6.4. 1949). 

° Fourthly — Imprisonment, which is of two 

descriptions, namely :-(I) Rigorous, 
that is, with hard labour; (2) Simple; 

° Fifthly — Forfeiture of property; 

0 Sixthly — Fine. 


Consent to be omaineu .rum parent / guard ia 
examination, surgery etc if the age of a chj n ^ 
Minimal age for giving valid ,s ^ 


Minimal age for giving valid con Sent 
examination and t/t is 12 years. '° r „ 


it; 


examin** 1 ^" --- •> . 

. A child <14 years can not be cmpl 0 y ed lQ 
factory work/ labour activity. Any child of 






iacioij — - - j ' 

not be employed in hazardous work 
• Sexual intercourse by a man with a 






sc.vua.- - . 8 'rl < 15 

is his own wife or with any other girl < 1 ^. >e *H i 

_ a c I nivrivri OP r«i v 




ev e . 




r efo 




IS 11W 

her consent is considered as rape. 

• Convicted boys <16 years can be sent fo r 
school for punishment. 

• A person attains majority on completion of ig 

years when under guardianship i> court). yca % t ,, 

• A person > 18 years of age can give valid con Scn 

any harm, can make valid will ar; d valid conse' 10 ^ 
given by a girl for sexual intercour se. nt Car| lt 


POINTS TO FOCUS 



-F There is no age limit to give evident e in the court, 
any age can give evidence. 


An )>d\,liy 

-F Death and birth both should be regisu-red within 21 h 
«F Maxm period of observation for proving insanity i s j 0 £ 


Juvenile Deliquency act 1960 

• As per existing law in the country , upper age limit 
and girl is 18 to be called as juvenile. 

• So as per Indian law a boy <16 and a girl <ig ^ 
juvenile. 


ai: 


CONSENT 


Legal age of consent is 18 yrs. 

A person below 12 yrs cannot give valid consent to sufTs 
any harm, (Sec. 89, IPC). 

In emergency, law implies consent. (A person invohei 
in accident which may necessitate amputation or a head 
injury case requiring urgent decompression) 

In criminal cases the victim cannot be examined withot 
his/her consent. 


l)h» 




const' 


'til: 


■ Conset taken by medical institution at 


OT"'- • I * 1 1 • 

t w f admission in which the patient consents and 
# th e ,inlC ° die doctor to do whatever he thinks best for the 
is of no value in court. 


|P01 NTSTO FOCUS 


an 1 


v* 11 )S 1 1 

patient -1 h ccr iincatc no charges or fee is entitled 
Fo r issutng 

U MP - 

^jS^DEFlNmONS 

ten’s rule, Curren’s Rule and Durham Rule 

• M c NaU ,f cr i m inal responsibility of insane (S 84). 

dca! vvlt 1 . k , . a person is not responsible for his 

' fhc is not of sound mind. 

C ^ C \iblc Impute Test: “An accused person is not 

* lrn ’ SIS fty responsible, even if he knows the nature and 
CrllTlina o fhis act and knows that it w rong, if he is incapable 
° U3llt Iraining himself from committing die act, because 

_„rhic will has been desiroved hv mr-nioi 


per 5 dictum (old rule of thumb) Is used for ascerting time 
ce cath.l week of putrefaction in air is equivalent to 2 
weeks in water, which is equal to 8 weeks buried in sod. at 
same environmental temperature 

1 n° rPUI ° elCitl t0 ~ y B ° dy 0f oftence or f° cts °f crime - 

ry submarine means -> Tying of a plastic bag over the ears 
in custodial torture injuries. 

Priviliged communication signifies communication b/w doctor 
and concerned authority. 

•k A civil wrong is k/as "TORT". 



COURT OF LAW ANDTHF1R POWERS 


r restr 3111 b . 

0 , ..oenev of bis will has been destroyed by mental 
the free a E u J 

Means thing or fact speaks for itself (E. 


the Tree 
disease”- 

. Res.ipsd^l^- 

„ notg> vin S T ‘ f , 

b i ulicata: If a question of negligence against a doctor 

* ^ already been decided by a court in a dis 


sputc between 


doctor and his patient, the patient will not be allowed 
contest the same questions in anoth : pu-cceding b/w 
the doctor, (section 300. Ci C > 


to 


1. Magistrate court 

a) 2nd class M 

b) 1st class M 

c) Chief judicial M 

2. Assistant 
Session Court 

3. Additional 
session court 


1 yr 
3yr 
7yr 
lOyr 


himself and the doctor, (section 

Vicarious liability: an employer is not only responsible 
tds own negligence but also for the negligence of his 


>'hdc not only 


for his 
employ ecs - 

• h'ovus actus interveniens: A person is resvK 
for his actions, but also for the logical voaccqucnces of 
those actions. 

• Perjury: giving willful false evidence by a witness while 
under oath (IPC 191 defines it, punishment u; 193) 

• Ilollograph will is the will WTitten by a lest.-tor in his own 
handwriting. 

• Testamentory capacity is the mental ability of a person to 

make a valid will. 

• Subpoena/sununon is the document impelling the 

attendence of witness in court under penalty 

• Conduct money (Diet money) refers to fee offered or given 
to witness to cover the expenses for attending court in civil 
cases. It is paid by govt in civil cases. However in criminal 
case, no fee is paid and witness has to attend the court. 

• Plaintiff: Refers to a person who has been harmed in some 
way and is seeking compensation. 


4. Session court 
(Highest court at 
district level) 


5. High court 


6. Supreme court 


Any 

sentence 
authorized 
by law 

Any 

sentence 
authorized 
by law 

Any 

sentence 

Any 

sentence 


Life imprisonment Infinite 


Life 

imprisonment 


Infinite 


Life 

imprisonment 

Life 

imprisonment 


infinite 


Infinite 


FORENSIC 



S000 Rs 
10, 000 Rs 
Infinite 
Infinite 


* Lowest court which can order death sentence is additional 
session court but it has to be confirmed by high court. 


Inquest (Judicial Inquiry) 

* Police inquest is the ni/e type of inquest in India. 
Investigating officer is above the level ol head constable. 

* Magistrate's inquest (inquiry by magistarte). There are 
two kinds of magistrates 

(i) Judicial Magistrates 

(Including Metropolitan Magistrates in Metropolitan 
areas). They are trained in law (hold an I.LB degree) 
and are empowered to deliver judgments. 


I 
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RENSIC 


• Magistrates do not following 

( ii, Executive ^ ,n the 

A/agistrates inquest i. 

eases; • ,he jail>' ,ock up 

1. Death of a convict m ^ cusio£jy 

2. Death of a person i"P 

3. Death as a result ot po ,c . 7 TS 0 f marr'a^- 

4. Dowry death of a women 

5. Exhumation death 

6. Death in a mental hospita p0 j ntc d by the 

Coroner's inquest coroner is an o ^ con ducted m 
king to look into the cause of deal _ flf inquiry- 

Mumbai by 1st class JM. It * * c onl > 

Obsolete now a days. official who is both 

In medical cummer system, an ^ med j ca | 

legally and medically qualifie ( * post-mortem 

examiner) conducts an inquest as " same 

examination. Considered the best s > s j n quest] and 
person vista scene of death [to it 

conducts autopsy. Thus there is no loss of tnfonn 




or co 'nple| 


lc 'ely 


fiivi 


Hostile Witness 

Witness who conceals a part of truth 
evidence. ’ 

expert Witness 

. one svlto is skilled or trained in sci 

js capable of drawing conclusion e .g f C *ki||, 
chemical expert, fingerprint, handwriu,, ’ ' c »Hi 
. Medical certificate is simplest ibr m of Pe ^c^ 
evidence. Issued by doctor and no fe c is 

Cd f °t it, • 

Oral Evidence or Testmony 

„ is more important than documentary evidenc 
allow cross examination to determine its accuracy N, 

Exception 

• Dying declaration 

Evidence of a doctor recorded in lower court 
Evidence given by witness in prev ions judicial 

Report of scientific expert. 1 pr ° Cl 


:c ^,n 


os ition 


EXHUMATION 

• Lawful digging out of a buried body from the grave for the 
purpose of identification or determination of cause of death. 

• Exhumation is done only when there is written order from 
executive or judicial magistrate (s. 176(3), Crl C). 

• Legally there is no time limit (after death) for exhumation. 

• It should be conducted in natural day light in early morning, 
under the supervision of medical officer and magistrate. 

• Average number of samples taken from earth are 6-7. At 
least 500 gm of soil in contact with body is taken. Hair, nail 
and long bone e.g. femur should be preserved for chemical 
analysis in suspected mineral poisoning. 

WITNESS 

Common Witness 

One who actually saw or heard (first hand knowledge rule), 

but cannot draw any inference. 


Points 

Dying declaratlojj^j 

Recorded by 

Anyone - a police 
officer, a magistrate. 
or a doctor 

Type of evidence 

Documentary 

Oath 

Not required 

Cross examina n 

Not allowed 

Superiority 

Less 

Acceptance in 
India 

Yes (under Sec 32 ID’ 



• A Jury is a sworn group of respoo: 

of good social position, who assi.s' 
a case. 

• Fast track courts are courts to quick: 
time-bound manner. 


av 5 reco ^db, 

3 )udicial "W 

0r judg e tra,! 
Oral 
Reqd 
: Allowed 

More superior 
Not accepted 


lble ' cducai^ 
!he i u % in deciding 

> dispose of cases im 


, ,, v - Lawyer of the party which calls him. No Derlnmts 
ctctl * .unwed Dec/arations of the World Medical A 


1 n 

uline questions arc not allowed during EIC 


Recording of Evidence 

• Sequence - The recording of evidence always in this ordr 
(i)Oath>(ii) Examination in chicf> (iii) Crossexaminalion 
> (iv) Re-examination. 

Judge can ask questions at any Stage. 

• Examination dn-chief /syn, direct examination, EIC] it 
the first examination of witness. 


allowed 

ItadiW ( l“ es " 

N° rn ’ a Lamination 
ot ul rL yvhc n LQ ore allowed in EIC - (a) If the 

$W' n °" S introductory' in nature or undisputed (b) If 
qucsi' oriS ^ io by lhc other party, (c) If objected to by the 
not ob j eCtL but allowed by the judge (d) When the witness 
other P a J | i 0 stj|e. 

has t ur1lC jncitio fi: of a witness is done by the lawyer of 

# Cro sS f party opposite to the one which summoned 
the op|lOM bc as kcd in cross examination. 

hi 01 - ^ a ] jiul ti,)ii: Conducted by the lawyer of the parly 

* •****■ 
toss ify ambigumes 

T correct any mistake 


To 


COUNCIL AND ETHICS 


co j .‘ a ‘ i a ’ i 


rtv 


•rnporarily 
-r is guilty 
-endec;). 


nC tions of the Indian Medical Council 
Maintenance of medical register 

Maintenance of standards of mcd.cal 

Undergraduate medical education 
Postgraduate medical education 
Recognition of foreign medical qualifie atm:. 

Appeal against disciplinary action 

Warning notice 

Penal erasure: refers to removal of 
practitioner’s name from the Medical Reg, :, r v 
or permanently, as a penalty. Done when uc cl 
of serious professional misconduct (infinnsu 
If name removed permanently, doctor cannot e for 

life. This is k/as the Professional death semen'*'. 

• The 6 As of serious professional ndscondu r 

o Association with unqualified persons: eg .employment 
of touts to procure patients. 

o Advertising: It is improper to use an unusually largo 
sign board to advertise oneself, 
o Adultery: arising out of professional relationship, 
o Abortion (unlawful): Unlawful abortion includes 
prenatal determination of sex and then inducing 
abortion. 

*> Addiction: Addiction to drugs or doctor supplying 
drugs of addiction (e.g., pethidine) to addicts 
0 Alcohol: Seeing patients under the influence of alcohol 


(WMA) - association 

Declaration of Ceneva (Physician’s Oath; modernized 
version of Hippocratic Oath); It is a declaration of 
Physicians dedication to the humanitarian goals of 
medicine. This declaration became important in view of 
the medical crimes which had just been committed in Na/i 
Germany. 

• Declaration of Helsinki (I'M-t) It is dedicated to Human 

Experimentation. 

I\ t laration of Sydney (l ( JM): li is a statement on w hen to 
pronounce death. 

Dt i luiution t>1 Oslo (IV70) It is a statement on therapeutic 
abortion - Abortion should be performed only as a 
therapeutic measure. 

• Declaration oj Tokyo (1973): Doctors will not take part in 
infliction of torture. 

• Emblems of the International Red Cross and Red Crescent 
Movement" 

1. the Red Cross 

2. the Red Crescent 

3. the Red Crystal 

No person can, without the approval of the Central 
Government 

They can only be used by The armed forces medical 
services, their personnel, units, installations and means 
of transport 

1 I atcrnalism [Crk. pater, father] is acting upon one's own 
idea of what is best lor another person without consulting 
that other person. It is not legal now. 



N EGLIGENCE 

Types cd Negligence 

1. Medical Negligence [doctor's negligence] (a) Civil 
negligence (b) Criminal negligence 
2 Patient negligence 
3. Contributory negligence 
A. Composite negligence 
5. Corporate negligence 
' Eolam lest: lestsot Medical Negligence 
• Calculated risk doctrine (syn. doctrine of professional 
medical judgment] asserts that doctor is not liable tf be¬ 
took a reasonable and calculated risk to save hie oi patient 
and in the process patient suffered injury. 
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skele ,al Ag e Determination by X-ray 


preferred Radlograph/x-ray 



• Period of mixed dentition 

• of Teeth 


Applied Importance t ___ 


Delayed dentition 


Large teeth 


Rickets 

GH deficiency 

IDM [infant of diabetic mother) 

Hypothyroidism 
Large baby 


© 




• Gustufsans method „: m -tion of adults 

c it is used for (postmortem) age eS ” , |issucS . 

over 25 years depending on changes» * 

. Based on 6 criteria: Root translucent ^ 
transparency (Most reliable), root res rp . e 
opposition, attrition, paradentos.s. secondary 
formation. Anterior tooth are more suitable than 
posterior. 3rd molar is least preferred. 

. Book’s method is used for age estimation from teeth by 
counting incremental lines in histological section 

• Stack’s formula is used for age estimation of infants and 
children from height and weight of teeth. It c/b used for 
both deciduous and permanent teeth. 

• Other formulae which c/b applied for estimation of age 
by secondary changes in teeth -> Point's, Mile's, Dalitzs, 
Boyde’s. 

• Dental numbering system',. 

0 Universal system (ADA system), 
o Zsigmondy- Palmar system 
° FDI system. 


+ gone age determination in children is besTdo^ 

of wrist +hand. 

+ The age of a 15 year old female „ Pest d eie 

radiographs of upper end of rad,us end ulna fat* J* s 

* forage determination of a 21 yr old female, x. royfil ' 
be taken of-* clavicle and iliac crest 
y Skeletal age is more advanced in gn Is compared fo , 
lyrin early childhood & 2 yrs in m:j childhood). ys 

y Ossification centre for lower end cf femur is appa 
is 37 week of age It indicates maturiiy of fetus. 

+ Krogman's table: Accuracy of sex determination ; s w 
entire skeleton, 98% by pelvis * skull, 9S% by pe , Wj 
80% by long bones. _ r?i 


ROAMS 


1 




fo' 


fon i e nels in human fetal skull are 6. 

in i»i ,Kr ° -v fontanels: the anterior and posterior, 
a' _ has si* 




^. ,nd two sphenoid, 
stoid- an 


\<S° 

Hit 


iiia 


.,calculating the age of the foetus 
/<■ ■ . .nethou tn 

K^’ "ding 10 ^ k " 8 "'-- 


corn-'SP 0 u, ; i ; c oflUL = x/hTngth in cm 


F irSt5,, roflUL= length in cm/5 
7 5 m° n 

ynlle of exchange 

l l «* fSpr "w .cts come into contact with eaach other there 
...rr»onj mntprinl from one to another 


Ossification of carpal bone help:, in determining u 
age. Time of appearance of ossification centre f 0rca ■ * 
is 2nd mo. hammate is end of 3rd mo, triquetral j s j^ 

lunate is 4th yr, scaphoiddrapezimatrapezoid i n q_ s R 

pisiform 10-12 yr. 

[Mn: Can He Tri 2, 3mo, 3>t Lu STra Pi 4,4-5, iQ.p . 
Sternum parts anil fusion 

c Manubrium with body fuses at old age (-60 yrs). 
o Four pieces of body (with each other) fuse at 14-25,, 
o Xiphoid with body fuses at -40 yrs. 

Fusion of skull sutures 

o Metopic sutures close at - 3 yrs (May persist in 5-|(P,j 
o Basiocciput fuses with basisphenoid at ~ 18-21 j* 
o In vault of skull, closure of sutures begins on theme 
side 5-10 yrs earlier than outer side, 
o Saggital, coronal and lambda sutures begins tools 
from inner side at the age of 25 yrs. 
o Fusion occurs earlier in males than females. 


r Keif tn ' b 


- transfer of material from one to another, 
^poroscopy is Locard’s method, a different 


I anninc in impairment of fingerprint /iiitteni occurs in : 
leprosy, electric injury, radiation injury 

• Other causes of impairment - 
Atrophy of ridge: In celiac disease 

Alteration of ridge: In ce/.ema, acanthosis nigricans, 
scleroderma, dry skin. 

• 16 point similarity has to be established for fingerprinting 
match in India. The compounds used for taking finger 
prints are French chalk, lead carbonate and mercury. 

• ’Central pocket loop’ is a variety of composite finger print. 

• Fingerprints can he studied by electron autoradiography, 
scanning electron microscopy. 

• Poroscopy (Locard's method) is the exam inn" of 


c n.i>y] 

ha!55 


t „ £ i,.» is " ,cs ' ud> ' orl ’ airs ' 

Typ£S a /lattice type : In animals 

1 Ladd cr/ t y pc; | n animals (Never occur in human). 

2 pisc° ntl Occasional breaks in medulla. Seen in 

, Interrupt . 

3 ' i ■«• race, Caucasians. 

Most of tbc shall being non- 


impressions left by the sweat openings on fingerprint 
ridges. 

Each mm of fingerprint ridge contains 9-IX pores. 

Fores are permanent and do not change during life. Useful 
when only fragments of fingerprints are available. 



LIPPRINTS 


4. Frag rne 
edulla 

Non-fragm 


nted type: 


Lip prints are k/as chelioscopy or Quilieoscopy. 
Classification: Tsuchihashi’ in 1971 proposed a six tier 
classification of lip prints. 


•A Hated. Found in fetus and newborns and Negros 
mC U ented type hairs in Mangols and Caucasians. 


. , thin medulla arc feature of human i. 

* Tt 'll hairs have opposite features. 

a niniJ> . ■ fnr human heinp Hkv 


grapH/X-ray 


* 1 determined in a hair from any part of body 
Modified absorption dution technique. 

. scalp hairs grow @3 mm/wk. 

ir becomes loose (pluckable) after 72 hrs of deal 


• Hair 


TyP*- VII cuticle is diagnostic of human hairs. 

F |Mfi ER printing 


while 1 

Type 1 

Grooves running vertically across the entire bi eadlh 
of the lip 

^roun l 
"using j 

Type 1 

(Pronounced "one-dash”) Similar to type 1 but 
disappear half-way 


[ Typo 11 

Grooves look similar to Y or inverted Y 

It. 

Type 111 

Grooves intersect 


Type IV 

Grooves Look similar to wire mesh oi boxes 


j Type V 

Undetermined:-Mot matched with any categories 


* Also K/as dactylography/ Gahon system or derrmto- 
glyphics. 

• Finger printing bureau was First established in Kolknta (in 
India). 

* M/c pattern is loops (67%) > whorls (25%) > Arches and 
composite patterns (1-2%) are least common 

• Dactylography is the most reliable/ best method of 
identification of an individual. Fingerprint pattern 
is different even in identical twins (Quetlct's rule). 
Fingerprints are protected in bums. 


SUPER! MPOSITION 


• Used by Cloister and Brash in Scotland to solve the 
famous Ruxton case. 

• Superimposition is a presumptive test. 

• A photograph of skull is taken and a transparency 
prepared. The transparency of the life size photograph is 
now superimposed on the transparency of the skull. 

0 Useful test for exclusion of identity, rather than 
confirmation of identity. A negative S~ is more reliable. 


f 

i 

£. 
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Remember 


, , ** Bcr»llo» S>*«* 

AnthmponKin » *' after 21 


. skelou 1 


. n sV chot<W lil1 t,ulo l )s >' ,s denvi ng th c D 
ofthe deceased prior to death by mct| l0(1 
th e(0 dcceasod-s medical History, (ii) 
death and (iii) interview,ng l„ s f ami|y 



FORENSIC 


dimensions remain mwMS , ch3 nf« 

. (toiafson-s method ,s ^ on fingens. AM 
v.i is e'™tmat.on of I* 
i nrird method- 

.r,„ is smdy Of footpn® ^ patterns on 

R^cry (palatoprints, » the - 

anterior pan of hard pa ate- 3 non)W° uS P 

Helpful m trapp ,n » 


1 


I Si^i^obscure autopsy is one wh er SdA 
could not be found after autopsy. L ‘ c aq Se 

llfl\r n-vP . t 


# Oi,Z-iilralhotogical autopsy. Study ofd/ 
. . nOi*r dealh hv n 


of ,he body after dealh by a pr,,| 10 , • 

diagnose a particular d/s or for research Jl *%S 


■VOi. 


,m K/’sy is a research method thaaT 0 ''!I 


% 


Sptrlrogram IS 
callers. 


+ Fingerprints con be swd*d 1 

scanning electron mW*W ps , er „ it , lotber methods 

■y 0 /V 4 fingerprinting is best to 

ore HlAt blood gtoopl. ^Mng con be best 

+ Blackening and tattooing f j noo m orks are 

demonstrated by infrared ***** f „ p derrni , 
permanent when dye (India in I pe j even j n 

+ Queteiefs Rule: No two fingerprints are alike. 


is detected by thin layer 


twins. 

+ ammo or* 

aminoocids in bone suggest 


chromatography. A/o i 

bone reveals >15 a/a while < 7 or 
that the age of bone after death is >100yea^ 


STATURE 

. Length of long bone is measured by osteomefric board. 
• Formulae used for estimation of stature are: 
o Trotter and Glesser’s formulae 

° Karl Pearson's formulae 

. Length of humerus is l/5th (20%); tibia is 22/.; femur 
27% and spine is 35% of individual's height. 


10.3 


AUTOPSY AND PRESERVA TIVES 


Autopsy Procedure 

• An autopsy is post mortem examination in reference to 



human deaths. 

• , / .W< rops i is internal examination after any animal death. 

• E( hups i (syn ultrasonographic autopsy/is needle autopsy, 
where samples are obtained under ultrasonographic 
control. 


I term" . ' - '"UthnU ■ 

probable cause of death where there j s n _ ' Ps >o d 

or formal attention given. 

Technique of removing organs : % 

1 . Virchow’s method : organs are removed 

by one and then studied individually Sepa r 5te|i 

2. Rokitansky's method : in situ dissect^ 

3 Lctulle’s method : All organs from t 0nc 

’ [oral, cervical, thoracic, abdominal, pel ^ C 1111 Pr 0 ,. 
en masse in a single block. C J a* ^ 

4 , Chan's method : Cervicothoraeic, abdo 


organs are removed as 3 separate blocks 


'ninal 


and 




During autopsy spinal cord is :ip, .__ iicu 
(posteriorly), from occipital protubercnce t 0 | \ 

sacrum. Kachiotomy saw is used to rem 0Ve s ° Wcr %- 
Acc/to Bystander post mortem procedures^^ 
opened is rib cage on the chest by 'Y’ i nc i s i 0n ^ H 
be opened is — all major blood vessels. 

Blood level of a drug is best assesed in brain B| 
as a reference sample for identification j n u ° C ? ISu ^ 
cases and 3lso for toxicological analysis. nideni1 ^ 


Preservatives added to preserv e blood samn| 
certain suspected poisonings ' Pe 


isin 


Xu F (Sodium fluoride) 

o Used for preserving -> CSF, vitreous, urine sa • 
(in suspected case of alcohol poisoning). ,t! 
o NOT used as a preservative in 
Fluorides. 

Saturated NaCI (Sodium chlor. 


poisoning ^ 


1S not used 

preservative in poisoning from corrosive acids eicr- 
phenol, alkali, corrosive sublimate. 

Rectified Spirit 

o Used for all other acids except carbolic acid. Also 
used for Cyanides, Al-phosphide. insectisides, etc.fo 
poisons which are not soluble in alcohol, 
o Rectified spirit is not used as a preservative t 
poisoning with substances which are soluble in Mi 


j.e.El ,en °p 0 rmaldchyde. Ether, Chloroform, Chloral 
i .rthok rMn: Do not use SDirit pappa 


Acetic acid. Phosphorus, Paraldehyde, 


alcoi 


hoi 




ttc *js not used as a preservative in poisoning 

. f^^J J ^ y,0BL£lyf " 

sgrfTgSS^ 

gre tfoT required for preserving bone, hair, 


12 


*Tpres erVatiVe / ^analysis has to be done within 24 hours. 

pci ls ’ lun9S ld be preserved (by adding NaF preservative) in 
. & 5h ° U ' ase of alcohol poisoning. 

^ y n jp in vitreous helps in estimation of time 


mortem 


*'f ced""'- 


, D edn-ens and Preservatives 

0 th« r5p 

, 0 d for grouping 


, Bl^ 

, yisc eraS 


virus 


Tissuef° rsuspCCled ... 
; Jo (Carbon 


25% formalin +% wl. by 
volume Na-citrate 
10% Formalin 
50% Glycerine 
Liquid parartln 


QfgaftS 


/Body Fluids Preserved in Auto; 


Suspected poisoning W 




. ... 

■ ■*< « — »• - r. w 





<jpina [c° rc L 



Alcohol 


CO, CN~, OP, Opiates, Barbiturates. Alkaloids, 

Strychnine 


Strychnine, digitalis 


Gaseous poisons, Alcohol, Chloroform. HCN 


Uterus 


Vitreous humour 


Skin 


Bile 


Hea vy metals (As, Sb, Ra, Th) 
Insecticide, pesticides 


Criminal abortion 


Alcohol, chloroform 


Inj. insulin, morphine, heroin, cocaine 


Glutathione, cocaine. Barbiturates, 

methadone, narcotics 


• For preservation of bone 10 cm shaft of femur is taken and 
for preservation of hairs 5 gm or 20-30 in numbers are 
taken. Nails are taken from all fingers and toes. 

• During autopsy best samples for DNA extraction are taken 
from bone and teeth > spleen. 


10.4 


kerosene. [Mn: Do not use spirit PAPPA- 
dc ise] 

fl.U 


MECHANIC AL INJURIES 




abrasions 


An abrasion is an injury involving destruction of epidermal 
layers of the skin and derma! papillae, (cf contusions, 
which involve dermis only). 

Ciraze ahrasions((freizcs) 

Aka sliding/ scraping/ grinding abrasions. 

° D/to the dragging of body by horizontal force (friction). 
° M/c type of abrasions. 
finish burn abrasions(Grave( rush) 

° D/to forceful contact b/n the body and a blunt object. 

° Abrasion caused by voilent rubbing over a stationary 
rough surface (Dragging over the ground). A good 
example are grazes or brush burn abrasions seen in (alls 
while running, 'carpet burns'. 


r~ iM b wrnrn ■mtim 

Scratch 


Horizontal force 

Pin injury 

Abrasion 

Pressure 

Vertical force 

Ligature mark 


Imprint/ 

impact/ 

contact 

High vertical 
force for 
seconds 

Patterned/ 
pressure abrasion 
in Lathi wound 


Graze/ 
brush burn 

Forceful contact 
b/w body and 
horizontal force 

Fail while running, 
carpet burns 


* Antemortem abrasions are usually red-brown; postmortem 
abrasions are yellow or transparent (d'to -nee of blood How). 

* Road rash is an abrasion caused by die toad surf,ice, 
commonly seen in pedestrian-motor vehicle accidents 
(RTA) or bicycle accidents. 


1 poixis re rba/s 

'> Abrasion? can be mistaken fur -> Ant Idle 

A lathi wound is cm example ojpatterned to uise. 

A ligature nark is an cxainp!,’ of pressure ckrcrion. 


A cfcL/asions 


./Y - ~ r * 1 ‘ ■ *» v 

•v-/. •: .. . 

____ i _ 


17.-24 hrs 

Scab, red 

2-3 d 

Scab turns reddish brown 

4-7 d 

Heals from periphery 

10 days 

Healing complete 



FORENSIC 
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FORENSIC 


bruiseJCONJ ^ 1 fM-d *.**"■“" 
. A fed* b *7 ro '” h "u ^*S »*^bruise if 

tissue .s vascu ur 1 jca | type of 

ere- lhev are usual 1 -' 

• Lore bi.es (“'> ’ breast etc. dam age 

epithelium. -*"--*2 edges are 

eftLesssi^l^^t b^. 

These signs are absent in po 

• Age of bruise 




__ Oxyhemoglo bin 

Immed. after injury Red fde0)( ygenated Hb] 

, . blue . . 

3d [hemosiderin] 

AA br0Wn -i- , 

4d . . [hematoidm] 

greenish 

[bilirubin] 

7 - 12d ve»ow 

2 wks _Si- 

--- „a dtp of bruise may oe 

Ectopic bruise: Site of injury 

different. access due to # of 

1. Baltic Sign: Bruise over mastoid p 

middle cranial fossa. j t j ^/l 

2. Racoon Sign: also to Mack « 

petmcoiarbrursingducroeoanrcnorcr^f^^ 

• Artificial bruise v c bproiliu u!h\ 

calotropis (Madaar), plumbago rosea. 

• A lathi wound is an example of patterned ruise. 

Incised Wounds 

. It is clean cut through tissues caused by sharp edge 

weapon which is longer than its depth. . 

. Blood vessels are clearly cut across. So bleeding is profuse, 

blood escapes freely. 

• Tailing signifies direction of injury 

• Heals by primary intention. 

• Incised wound tend to gap d/l retraction of skin especially 
if wound lies across the axis of limb (i.e. langers line). 

• Incised looking lacerated wounds: Lacerations produced 
without excessive skin crushing. Caused by blunt force 
over bony prominencese. g. scalp, eyebrow, cheek bones, 
lower jaw, iliac crest, perineum, shin (a'echest) It can be 



differentiated from incised wound by 


bridge 


in it. 


Pecs, 






__ s „ \ 

( ,ee scrotum, axilla etc. en Wk 

\ 


, laccralcil looking wo,,tJ ds: j 5 ^ 

loose eg 

Features of Self Inflicted Injury 

, clothes arc cut in incompatible way wilh 
and direction of wounds. %b, t 

, characteristic multiple and suporficial j ni ’ \ 
scafi „f different a 6 es J 

# Chop wounds are caused by sharp cutting ^ ^ % 

weapon. 

[jn jNfSTOFOCUS 

Hara - kiri (seppuku) is an unusual ty Pe 0 J^ 
japan in which victim inflicts a large stab 
and pull out intestine leading to sodden fall in ir> 

pressure and decrease cardiac o 
+ Hesitation morks/tentative cuts/trial w ou * • 



suicidal wounds. 


ore 




A- Incised wounds/cuts on nose, ears and genit Q i ia 


. homicidal. 


ore 


% 


y. Fabricated wounds are mostly -vi-cised woim^. 


Stab Wounds 

• Caused by pointed weapon. 

• Depth of wound > length and vvi jth. 

• Shape of stab wound depends ui :;.tri edge of w 
o In single edged knife -> Wedge shaped 

seen). taili “L 

o [n double edged knife -> Elliprical/Spindle sha w 


Pedestrian Injuries 

• Primary impact injuries —» DTo first impact b 

vehicle and pedestrian. In adults ktibia-bumper's^ 
children # femur are eg. ; 

• Secondary impact injuries -> D/to subsequent imp 3[ . 
body with same vehicle after primary impact. 

• Head injuries are commom 

• Tertiary impact injuries or Secondary injuries -> D' 
injuries caused when victim falls on ground oranvothc 
objects. Graze abrasions, base of skull# is seen. 

• Under running (Tail gating): 

Motor cyclist being driven into back of a large vehicle di 
sudden unexpected stoppage of vehicle moving in from 


. lush ‘"' ,ir} ce | era tion/deacceleration there is acute 

.I v oi |ent hyperextension of cervical spine leading 

? p crfl e<i ° n n Quebec's grading is used. 

J jts dis Iocatl ° uSU ally ruptures with deceleration, there 

?I C TA if aort ? .mnsverse intimal tear adjacent to main 
'i * n >P lc tra 

, ladder‘ car - . . . 

»pr^ a i.,, c l imp« c ' r "V ur y- 

"" Transverse # of sternum, contusion and 

>Z*.nP*"' oUona>SSeen 

jptur^ o ^ 

s pinal cord against the wall of canal d/to 
' 0 c« sS ' on ° era tion/decceleration. Usually occurs in and 
“ ilc “' 'motor car collision. 

.Mway ana 

poiNTsSSSa?- 


grate abrasions over the body of a 
f lpcl e * j sj( j ei ^ could be a case of -> secondary 
iestrion on r 

,0Ct Tseenin avulsion laceration. 

y'M 1 js mu itiple punctate lacerations aver face d/to 
no 'of windscreen gtass. 

,(terl y Wj is bleeding into the spiral meninges. 
TZnMthis externa is hemorrhage into the spinal ccnal 
"^Tro the cord, either within or outside the dt.ru. 

6^0 _i;-— inM tho ctihutnnrr r.* r ■ i. ’.r/ rr rrt 




Antem ortemv/s Postmortem Wound- 

interior''"' »« uod is rmnly adhercnt - ,V> ‘ ‘ 5 ^8 

• , does of wound. Vital reaction +vc ,vj increase 

enzymatic activity. 

Lft friable yellow chicken fat clot or cicr^t iy red 

* Jpearance is found in postmortem wounds SLo. m ■ can 
be washed away. 


fire arm injuries* 



RIF LED FIREARM VS SHOTGUN 


Rifled firearm 


1. Bore 

Grooves and lands +nt 

Smooth 

2. Projectile in cartridge 

Is bullet 

Pellets 


( alibic is used in context of rifled firearms. It is distance 
b/w two diametrically opposite lands. 



RifledBore Barrel 
Rifles/Handguns 


Lands: The 
ridges of melal 
between the 
grooves in a 
nfled bore 


Rifle or Handgun Barrol 

The bore of a riflo or handgun is 
grooved, which puis a spiral spin 
on the bullel for greater accuracy 



Shotgun Barrel 

The bore of the shotgun barrel is 
smooth because rifling would 
spread the shot pattern too soon. 


Fig.: Rifle, hand, and shotgun bores 


• Hard gauge are used in context of shotgun. Bore determines 
the size of pellet. The bore of a rifle or handgun is grooved, 
which puts a spiral spin on the bullet for greater accuracy 

0 Wounding power of bullet depends mainly on the velocity 
of bullet. 

* Wound from shotgun depends upon distance from which 
weapon is discharged. The bore of the shotgun barrel is 
smooth because rifling would spread the shot pattern too 
soon. 

0 Choking is done in shotgun to jse the late of spread of 
pellets (shots). 


>0 rorocus 


' ’ is c instrument to examine the interior of bamtl. 

'• drain of cartridge is primer 

- ' is an inccridiary/pcbol bomb, bottle filled 

with gasoline S a rag to serve os a wick which i\ lighted and 
thrown or the target 

r The ’• a.’ is a device for irnmobiizing vicitims by using 
electric current without causing death o r serious injury. 
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Bullet Wounds in Skull 



Entry i 


> wound 



^ punched hole 

dean cut hole 

- - CZ^ nd fr ° m 

. collar (Collar hurt |W . 

.and it surround, the 


JREMSIC 


rifled bullet 



Ort oAtr/Gre 3 ^ 


coiafP^ 


layer) 


Hfisx*! contusion 


co larlOlf er 


layer] 


Wound is funnel shaped, fun "' 1 °P emne ” 1 ’ 
in which die bullcl is travelling- 


in 


the direction 


Wounds from Firearms 

. -n.ro are 3 component of explosion f'O-n- 

1. Flame 

2. Smoke 

3. Gun powder 

• K'STSEC* «— " d 

2. Smoke causes blackening , smud8 '" 6 ppling 

3. Gun powder residue causes Moomg eft* 

and peppering. 

Distance Travelled by different Components of 
Explosion 


Smoke flame <*" 
(Slacken- (Buminll (fattoomfl 


Shot 

guns 


Pistols. 

revolvers 


Rifles 


30-40m 


400-600 m 


3000-3000 

m 


30 cm 


30 cm 


30 cm 


45 cm 


8 cm 


15 cm 


60-90 cm 


60 cm 


75-100 cm 


• Ifthe firearm is discharged from >90 cm, these effects will 
not be seen. 


n.,nr vecund from Rifled Firearm v 



Rifled firearm (Revolver, 
pistol, Rifle) 


tact Lar B e wound with cav 'tation, 
0 cfoliate or cruciate wounH 


[hot 


lose 


Stellate or cruciate wound 
over skull. 

BBT Min m /-nt, 

B'B-rs + 

Circular wound, 
abrasion and dirt collar* 

bVtV 


Abrasion collar+ 

b'btV 

Circular wound is smaller 
than diameter of bullet; 
inverted margins 
No soot deposition 
B'B'T' 

Abrasion collar* 



Cir 

,rre gul 

Rat 


CUlar VVrx 

e :<\ 
H J 5 '. 


w °und 

BV T 

C ’ r culi 
Srriu 

b~bv 






lar /o 


- ' J Xn. 


; 10 r^ 


B B~t" 

Wad 
(<5m); 

•mH Central Hh 

dVldua lpeJ b ' J1 


lma Vb e . 


u.resmn blackeninq, tottooinn; 



Shooting Ranges and Associa ted Effects 



1. Contact 


Effect 


Gases, smoke, unhurnt powder 



enterin 


wound "" '^e^ 1 

2 Near contact Burning, singeing [’ lame effects| 

3. intermediate Tattooing present. i.’lackening+/_ d eD 
upon the distance ^' ni 


4. Distant 


Burning, singeing, tattooing and black 
all absent. Clubbed hairs may be present^ 


Kennedy phenomena: Surgical alteration/suturing „ 
gunshot wound. It makes difficult to recognize^' 
entrv or exit wound. 


• Blowhaek phenomena: Caused by gases entering ben^ 
the skin, and coming out through the same wound, seen^ 
hard contact wounds. 

• Blackspatter [syn, German-Rtickschleuderspuren]: | e 

the ejection of blood, cloth fibres, hair and tissue fragm® 
from the entry wound toxvards the firearm. 

• Billiard ball ricochet effect is excessive spreading ofshc 
pellets d/to passage through an intermediate target suds 


, Difficulty in estimating the true distance 
lass firearm. It is necessary to visit the scene 

V"*’ 

°, cr irne. h(J , u)l ,wna: Victim first stabbed, then to 
°py^ see,,,a o lice a bullet is stuffed into the stab wound. 

' „,is leadtllCP 


jlJlLB-"' Leaves a visible mark (d/to pyrotechanic 

'Caccr bullCt ‘ nic ht path so that shooter can aim at target 

• Jay) in lts 
disp |a>/ 

Jjsiiy- Ict: Two bullets fired one after other. First 
Tafl dcn1 bl, led * ou t of barrel by force of second bullet, 
bullet is e J eC ^, lct; A jacketed bullet with nose cut-off. 
puifl punl )U ,| C f Bullet, which before striking aims at 
^^vening object first, rebounds and then hits the 

obje ct - gullet left in body for long time. 

Travel in an irregular fashion and 

Va "'° in8 a key hole entry wound. 

produces et; Expan ds upon impact and produces 

-Vfushroorn 


^orc serious ^ rotatcs end-on-end during its 

Tumbling *>“ uel ’ 

m0,1 ° n ’ • eked up with hands/fingers becoz fired bullet 
A bullet is P 1 seConc jary marking which may be altered 

inSlic instruments. 


wound. 


ftm p 0siti on of GunPowder 


Black 

Gin P°wd er 

7 5 % KN0 3 (Oxidising agent) 

15 % Charcoal (Fuel) 

10% Sulphur (Binding agent, Tdensity) 

Fg, FFG, FFFg (finners of black powder) are 

used 

Smokeless 

powder 

1 Nitrocellulose or gun cotton [single base] 

2. Nitrocellulose + Nitroglycerine [Double 
base] 

3. Double base + Nitroguanidine [Triple based j 

Semi¬ 

smokeless 

powder 

1. 80% Black powder 

2. 20% smokeless powder i 


• Most effective type of gun powder is smokeless powder. 

# Tests used to detect gun powder. 


o Paraffin dermal nitrate test 
o Harrison and Gilroy test 


Neutron activation analysis 
Atomic absorption spectroscopy 
° Scanning electron microscope 

• / nppe s rule. Used to determine scucnce of shots when 
several bullets have struck the cranium. 

BLAST INJURIES 

• Airblast injuries arc m/c type 

0 M/c injured organs are hollow organs. 

° Tympanic membrane (m/c injured) > Lungs (m/c cause 
of death in airblast injury) 

• Under water blast injuries; m/c organ involved is 
Intestine 

• Solid blast injuries m/c organ involved is skeletal muscle. 

• Types of blast injuries: 

° Primary ( 1 °): Caused by blast over pressure waves/ 
shock waves, E.g. Damage to hollow visceras. 

° Secondary (2°): Caused by fragmentation and flying 
objects (nails) propelled by expulsion. 

° Tertiary (3°): Caused by blast wind, eg. U d/to victim 
thrown in the air. 

° Quaternary (4°); All other injuries not included above, 
e.g. flask burns, crusli injuries, histotoxic anoxia. 

• Molotov cocktail is a crude bomb - a bottle filled with 
gasoline and a rag to serve as a wick. 

« Marshall \ triad is seen in explosive bomb blast injuries. 

GREVI QUS I NJURY (SEC 320 IPO 

*> Any of the following injuries are grievous. 

(i) Emasculation 

(ii) Permanent privation of sight of either eye/ hearing of 
ear. 

(iii) Privation of any member or joint 

(iv) Destruction or permanent impairing of the power ol 
any member or joint. 

(v) Permanent disfiguration of the head or lace. 

(vi) Fracture or dislocation of a bone ot tooth. 

(vii) Any hint which endangers life, or which causes the 
victim to be in severe bodily pain, or unable to follow 
bis ordinary pursuits for a period ot twenty days. 

• Vitriolngc (throwing of acid over face) is a type of 
grevious hurt. 
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FORENSIC 


• Di.isMin <"• »" n ' r,,/ '' J “ ; d . w bloNvc»n 

of'vhich S0% - 

• longUudi^l-hL 20% are W«^ f# s kull- 

• There is no callus formation 

• Fissured a . of bone or inner - oU |' 

Linear n involvir.8" We H"** f ^ by b l„» »l* 
table only is the m'c tape of sVuU 

weapon having broad surface. 

• Depressed 5 uionature #1- 

Also k/as /nature o In sign< ‘ localized depressed 
often resembles type of"capon use 0V er small 

* are caused by Wo» from heavy »»P« 
striking surface. 

• Pond or Indented - (Pmgp< >n ± “ ^ble j s not 

Occurs in skulls of infants chi ren. aro und 

fractured but fissured. # ma> occur obstetric forceps 

the periphery of dent. It also results from ob. 

blade. 

'vZ Li, removed. fa. in fa**—‘W* 

Fracture of the skull occurring opposite to the site of force. 

• Undertaker's f , n f 

# around cervical spine d/to forcible backward g 
head after death. Tears open on the disc spaces 

around CV 7-8 

• Ring " . . n 

Fracture around foramen magnum. It is seen in a 

height. .. 

• Motorcy clist # is an example of hinge#. Base of the skull 

is divided into anterior and posterior halves each moving 
independently over other like a hinge. 


, countrecoup mean lesion is present i n 
the site of impact, (brain is commonly arc a (J 
, Intermediary- coup - contusion f OUnd j V %/\ 
of the brain along the line of impact e % * 

_ V 

^fpO jNTSTO FOCUS 

Lucid interval is a feature of EDH ( extl 

. -I.amisW inenn/fu Diir/nn 


others 


injury 


is of 2 types:- 


[ POINTS TO FOCUS 



Lucid interval is a feature of EDH ( extra ^ 
Heat stroke and insanity. During this period N 

0 valid will, can give a consent i.e. he i s , e 

hisdeed. yr * 

•y Retraction balls are seen in brain in diff Use 

concussion. 


Sf 


' Q *o 


'N, 




tyijf 


+ Heat hematoma (Bum hematoma) ; s 
duramater in thermal deaths. Sf?en 

* M/c type of hemorrhage in boxers -y subd Uro i ! 

jy Duret hemorrhage occur d/to asymmetric 

brainstem. t)(rn: - 

* In diffuse axonal injury there 
CO nsciousness& coma for >6 hrs. 



Dementia Pugilistica 

• Seen in boxers. 

• Also k/as punch drunk syndrome 

• D to repeated minor trauma, tremors and dru 

seen. en &i. 

• Scars and patches of gliosis are seen through, b 


'UiniJ ivirvv.wj _ _— 

•y Ring or foramen tt is fissured It which encircles the skull. 

•y Communited or spider web tt is d/to multiple tt of skull. 

Coup and Countercoup Injuries 

• Coup means injury is located at the site of impact, and 
results directly by impacting force. 



< 28*C 

28-32‘C 

32-35’C 


Severe hypothermia 
Moderate hypothermia 
Mild hypothermia 



.,e freezing 

yVi,^ si „bV cells 

ice c0 t d/m osmosis 

wwy 

S> nrequired 


Without tissue freezing 
No ice forman. 

Blue, numb, no sensa" 

1 

TRENCH FOOT 
Limb temp 5-8°C 
Acral ulcers (pemiosis) 



fat 


P . 0 p pancreas is most characteristic finding. 

neCr0S1 j/ undressing is seen in severe hypothermia. 

p l ,rihl °' Ui meS disoriented and starts discarding his 

person leads to further increase in heat loss. 

c^ eS '''' j ' !ic phenomenon is also seen. 

I ‘ iniurv which results from immersion in a 

,j s u an mj u, 7 

, S ca 0 y.n° C or from steam (immersion in boiling 
„ 4U id above 60 v. 

" 3 " r) ulion is an injurs dto electric current. 

t piectrocu 



p— 1 harassment is intimidation of a sexual nature, or 
♦ Appropriate promise ofrexoards in exchange for sexual 

favors- 


Sadism 

■ S^Fication is obtained by physical cruelty or 
ict ion of pain upon one’s partner in extreme cases of 
sadism lust murder may be found. 

Lust murder is an extreme form of sadism in which 
urder serves as a stimulus for the sexual act and becomes 
t e equivalent of coitus, the act being accompanied by 
erection, ejaculation and orgasm. 

• Algolagnia is a term synonymous with sadism/masochism. 

Masochism 

Sexual gratification is obtained by suffering of pain 
(M>F). Usually male gets pleasure from being beaten. Seir 
stimulating sexual asphyxia is seen. 

• Bondage is Sadism + Masochism 

Fetichism 

• Use of abnormal objects for sexual gratification. Seen in 
males who use females panties, brassieres, petticoat, etc 

i ransvestism or Eonism 

• Desire to be identified with the opposite sex. Person wears 
clothes of opp. sex. Many cases are a/vv sadomasochism. 


NATURAL SEXUAL OFFENSES 


HYPOTHERMIC INJURIES 

• Normal body temperature is 37°C (rectal). 

• Moderate hypothermia is < 35°C 

• Shivering stops at 32°C. 

• Body becomes poikilothermic (unstable temperar 
26°C. 

• Death occurs at the body temperature of < 2l°c 


SEXUAL 


PAR APHILIAS/PERVERS1Q ) is 


P.AP5 


trv 


Ex hibitionism 

Willful exposure of genitalia in public places. Me -‘thui 
suffer from compulsion neurosis or psychopath. 

Vo yeurism (Scotophilia) 

Sexual gratification is obtained by looking/pevturn be-- 
S exual organs, sex act of opposite sex (peeping tom). Occur 
incases of sociopathic personality disorder. 

Frotteurism 

Contact rubbing with another person in crowd. 

• Feliatio is oral stimulation of penis by male, 
female. 

• Cuwilingus is oral stimulation of female genitalia by male ’ 
female. 


A man is said to commit "rape" who, except in the ease 
hereinafter excepted, has sexual intercourse with .i woman 
under circumstances falling under any of the six follow ing 
descriptions 

First — Against her will 
Secondly — Without her consent 
Thirdly — With her consent, when her consent 
has been obtained by puiimj her •-.» any 
person in whom she A interested u. tear 
of death or of hurt 

Fourthly — With her cement, when the mat- knows 
that he is not her husband, card tin* 1 n 
consent is given btcauv. sic bc'ie-vo 
that he is another rn in w v m • ' c i: .u 
believes herself to be lawfully married. 

Fifthly — With her consent. when, ,.t the time 
of giving such consent, bv reason of 


377 
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FORENSIC 


Sixthly 

Explanation — 
Exception — 


. , or intoxicate or 
unsound*^* »f ”' nd personally 

the adminis 1 '"'' 1 ’" B) stup cfying or 

or ihrough ” 0 ' b ’’ S hc is umWd'» 
unwholesome subsunc. cS 

under sixteen y cars cons titutc 

Penetration is aifliw t0 the 

the sexual intercourse ne 
offence of rape. with his 

Sexual intercourse > un der 

own wife, the wife not bung 

fifteen years of age, is not rape. 



Incest 

... h a blood relatives* 

• A Man commits intercourse with his 

sistcr.daughter etc. 

• In India incest is NOT a punishable offence. 

Adultery 

. Intercourse by a man or women with another !*»»'other 
than spouse. 

UNNATURAL SEXUAL OFFENS ES 

• Section 377 of IPC defines unnatural sexual offences. 

• Sodomy (Buggery,: Anal intercourse b/w two men 
[homosexual] or a man and a woman [heterosexual]. 

• Buccal coitus/Sin of Gomorrah'. 

° Stimulation of male sexual organs [penis an 

occasionally scrotum]. 

o Penis introduced into mouth. Semen in resp. tract or 
stomach is diagnostic. 

0 Buccal swabs are useful uplo 9 hrs. 

• Tribadism /Lesbinism Sapphism: Female homosexuality. 
Active partner is k/a Dyke while passive partner is Vf&femine. 

• Bestiality Intercourse by a human being with lower 
animal. 

• Geroiuophilui When passive agent in sodomy is an adult. 

• Paedestn When passive agent in sodomy is a child. Child 
is k/a Catamite 

• Paedophile An Adult who repeatedly engages in sexual 
activity with children. 


^^jNATJOTjHfJC^^oF SExU^^ 

Examination of a Rape case 

, True virgin and false virgin. 


Oft 


Finding 


Hymen 


Fossa navicularis, 
Fourchette_ 


Sexual intercourse 


True virgin 


Intact 



ln ‘act d/ . 
elasticK°\lr 


Has not 
experienced 



• Hymenal rupture/tear 

c Hymen is ruptured during fi rst ^ 
(defloration) and it ruptures postero-lat^.' ' n, % 
o 6 'o' clock position is the m/c sft c Cra ">. 
o Congenital rupture - Anterior 
o Rupture d/to intercourse, trauma, FB - p 
posterior b/w 5-7 'o' clock position. ° Sler °'lai ( 
o Ruptured/lo masturbation: 11- ] ’o’clock 
o Hymen rupture is seen in: Trauma, su r ^° Si,itJn 
body, Solapilh, diphtheric ulceration^’ f ° 
tampoons, gynacc examination. ’ Scat k 

o Hymen docs not rupture by riding, j Urn j 

• In children hymen may remain intact after coj ^ 

situated higher up (deeply situated; " Us a; 

• Rod used during examination: Gaba rod n 

’ xxiateir ( 
rod. 

• Age for consent of sexual intercourse in an 

° un rnarri ( 

is 16 yrs. 

If <15 >t, having voluntary intercourse : Statutory r - 
Age for consent of sexual intercourse in a marrie/ 
is 15 yrs. 

If <15 yr, married, having intercourse : Marital ra p e 
If >15 yr, married, forcible intercourse : NOT rape 


Examination of a Sodomy Case 

• In case of habtual practice of sodomy changes observed x 
active agent are: 

« Elongation and constriction of the penile shaft, 
o Twisting of urethra 

Changes observed in passive agent (victim) are: 

° Smooth appearance of anal skin, 
o Conclusive evidence of sodomy is sperms in the anus 


/ L—norCrvrm cr< 


- 

, | na biliiy to perform sexual intercourse, e g. i n 
.potent 15 j n these cases AIH (artificial insemination 

" ,n ' at Lou's<l'U*aml)is<lt,ne. 

11001 ■ lack of sexual arousal pattern in Female, 

jjll )' 1 . ,u« i c imnnli*nt with nnlv f...™ 


1 ■ lack 01 1 l,: ' 

pM; '^ale who is impotent with only one female. 

u<J‘ l: |S cy ca n not be placed as a defence for rape. 

it- IrT1 ?° ab jlity to beget children, c.g. in vasectomized 

rlity: "rmia is scen ' In thcSe CaSCS AID fart ‘ ric:ial 
aZ °°ition of donor) is done. 

e0lin ent of both partner is mandatory while in MTP 
rA ‘ C °f husband is not mandatory. 
nsCnl °- n abextra: Sperms demonstrated outside but 
cUll<,a l | > female genital tract leading to pregnancy. 

,vd i nSl0L 



static test (Raygafs test) 

d on the fact that on breathing, volume of lung 
■ases and specific gravity decreases 
: in water, indicates lung of live bom neonate 

tf»ovalue.f.l.Cv t ,no a « 

^static test is not necessary when 

: e tus is bom before 180 days of gelation- lack of 

Maturity 

Che fetus is a Monster (nonviable/dcfonuod fetus) 

Che fetus is Macerated/ Mummified 
The uMbilical cord has separated and a :.;: 


' Y C I 


i 


’ hydr0it0t>C feSt h d/to—inhalation of liquor 

conaJTT"' ° CUre PU,m ° nor > e dtma,pneumonia, 
congenital syphilis etc. 

& 2'tr P T' e hydr ° itatlC ,ejf 11 d/to putrefaction of gases 
artificial respiration. 

t y itUS Uter,nui is a of untorn baby from uterus 

Vagituj vaginaHs It cry of an infant with head Mill ,n vog.na 
r Weight of virgin uterui is 50 gm. 



ttredin's Test : It denotes changes in the middle car in a 
liveborn neonate. 

Before birth, the middle ear contains gelatinous 
embryonic connective tissue. 

With respiration, the sphincter at the pharyngeal end 
ol custachian tube relaxes and air starts replacing this 
gelatinous substance. It is not a reliable lest. 
bode re's test Wt oflungs is 30 K m in still bom. while it is 
60 gms in live bom. 

Ploquct's test: Wt oflungs to body is 1:70 in unrespired 
lungs, while it is 1:35 in respired lune. 


FORENSIC 


Some definitions 

• Atavism: Child resembles grandparents 

• Super-fecundation: Fertilization of 2 separate ova. which 
have been discharged from ovary at the same period of 
ovulation, by 2 seperate act of coitus. 

* Super-foctation: Fertilization of 2 separate ova, which 
have been discharged from ovary at different period of 
ovulation by 2 separate act of coitus. 

* Suppositious: A women may pretend pregnancy as well as 
delivery' and later produce a child, as if it is her own. 


Signs of Fetal Death/ Intrauterine Death 

t Earlist sign of maceration is " Skin slippage’ sign, seen in 
12 hrs of death. 

• Robert's sign : is gas bubbles in great vessels (aorta) ofheart 
in IUD. Seen after 24 hrs of death (Earliest radiological 

sign). 

• Spalding sign : is overlapping ot skull bones ir. case of 
fetal death, (seen after 5-7 days). 

• Ball sign: Rolled up fetus d/to hyperflexibility of spine. 

• Deuel's halo sign: Increased pericranial fat. 


Battered baby/Caffey's Syndrome 

* ls also k/as non-accidental injury of childhood /child 
abuse syndrome and maltreatment syndrome m children 

* Bruises of different ages and SDH is common and The 
typical form of this condition is very iare in India. 

1 Repetitive physical injuries as a result of non-accidental 
violence, produced by a parent or guardian, repetition of 
injuries at different dates, often progressing from rumor to 
more severe. 

* h.-h. fa,.-iU • :,■ B.'L arm 

bruises, sub-dural hematoma and mtrj-ocular bleeding 
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^.i"" Kdby 


10.8 yTITTTIH- _ i 

. Hippocratic Oath is ■>««“' “ “* 

Gcrw>a. It is followed bvMcdica 

of Ethics. ,h normal l 3VVS °* C ° Urte:>> 

• Medical Etiquette : Deals wi pro f es sion. 

followed between members ot m ^ which should 

• Medical Ethics deals with mo P dw]ing v.ith each 

be followed by all professional in 
other, potential and the state. ^ 

a /.%/., Ju Jult recognise 

Indian universities. ,nfiration granted 

. u h. Mi- deals tc ith medical qualified 8 

bv foreign universities included in 

. w ,cc» E n.sc u*iv«s,«« no. -C» 

schedule I and 2. 

- Pan I: before 1947 . not in schedule 1. 

- Part 2: Not in schedule 2 

• Minimal pc r U'<J/<> r mcilical rei ords kiep' 

No clear cut guidelines but in general 
* In patients case sheets - 3yr 

« MLC cases case sheets- 10 >ts 

• Prenatal diagnos.s act and Transplantation k of huma 

organs act were passed in 1994 . 

• Declaration of Tokyo prohibits participation of a RMP >n 

torture , f 

• Declaration of Geneva deals with modem version 

Hippocratic oath 

• Declaration of Helsinki deals with human experimentation. 


Starvation 

• If food and water both w ithdrawn —»10-12days survival 

• If only food is w itlidrawn -^Survival upto 60 days 

• If body fat loss >40% -♦Results in death. 

• Findings: 

« Distended GB. 

c Loss of perinephric, omental and periorbital fat. Loss 
of perinephric fat distinguishes it from other cachexic 
conditions. 

° Brain is the only organ which do not show any changes 
in starvation 

• M s are darker d to +nce of lipochrome. 



iio'.y 


THERMAL DEATHS 


BURNS 

. cause of death in bums: 

First 24 hrs: Neurogenic shock 
- 14-48 hrs: Hypovolemic shock 
^ fter 48 hrs: Septic shock 

. >50% of bum deaths occur in first 48 h r 

secondary shock d/to excess fluid | 0ss fr S **% 

. Pugilistic attitude: (boxmg/fencing/def^^^S 
seen in both ntemortem and postmortem b u " 811 V* 
in ,his attitude is d/to coagulation of m USc |, H ’ 15 
dehydration which cause contraction. ^ pr °lei tls % 

• Presence of carbon particles in the terminal b 
trachea on histological examination j s absoi^'V 
life during the fire (Ante-mortem burn). U ’ e Pr^f * 

• Blood is preserved in fluoride (NaF) f or an a | ysis 
in bum cases. 

• Ante-mortem burns are char/by presence 0 
blister containing serous fluid with albumin a/ J ^ 
base is red and inflammed, presence of vital 
enzymes, Collb in blood, soot in URT (TheJl^ 


of c 


: >-ani 


'iit 


It, 

fel, 

and 

% 


absent in postmortem burn blisters ) 

Curling's ulcers are sometimes produced i n gas , r . 

& duodenum after 72 hrs of extensiv ? bum s in ^ a % 
Heat hematoma occurs when the hr ad has bee C ^ 
to intense heat and it resembles EDH i. e . |j es e5l P°s<i 
duramater. Skul Ud 

Heat fracture may be seen in skull. 

Heat rupture are multiple split wounds seen ' 
deaths, usually involve extensor surfaces of j 0 j n ['' 
rupture d'to high temperature are called irregular S 
[Classification of bums : Details in surgery section^' 


ln bun, 

at 


Age of Burns 


Immediately 

Redness Appear 

lhr. 

Vesication 

12-24 hrs 

Exudation begins to dry 

36-72 hrs 

Red inflammed zone disapp* ar, pus formed 

48-72 hrs 

Exudates form dry, brown crust under slough 

4-6 d 

Superficial, slough falls off 

2-4 wk 

Deep, slough falls off 


r oCd tio 

c t ric mark) is seen in electrical injuries 
le bur" ( c e found at the entry point of current. 
ecW ocU,i0 sh burns arc produced due toan arc dancing 

„c> |c rfacc. 

r body sU • electrocution is ventricular fibrilla" or 
'** 01f ( l"'titho* fibrillation. 

.jioc g C ncrat'<> n ot muscles, zig-zag micro fractures 

like*" 

, s een or wax drippings ' s round dense foci of 
in* P ca . r,5 J phposphate seen radiologically. 

E licd ca |cl 

tCrl ' ^ or Fil*S rcc burns are seen in death d/to 
rbor csCcnt b ” n chj n g of tree pattern or Liclitenburg’s 
thtenine ^ ‘ seen mostly over shoulder or flanks, they 
J ' VI?r Respond to vascular channels. 

cr thermal injuries 

,/, rmict is defined as a temperature >37 5-38. 3 C C 

lOO-lOl p ever ^ tern p erature > 104 'F); Irrational 
h ’“' S,n> '. L ex ireme confusion; Dry, hot, and red skin, 
eh3V '°e of sweating, , Rapid, shallow breathing. 
bSCCBC ne/Hecit prostration .is collapse caused by 
!cL,t ^ t0 excessive heat. It is most common liypcnhc' mia 






° Pooling of body 
° Changes in the eye 
0 Changes in the skin 
° Changes in the muscles. 

Eye do not dilate on instillation of atropine and sperms are 
non-moiile. 

Concept of Brain death was given in 1967. Howard criteria 
were used for heart transplantation. 

Concept of Brain stem death was given in 1971. Minnesota 
criteria is current concept. 



Suspended Animation 

• Is a condition in which vital functions of the body are at 
minimum (apparent death). 

• Seen in electrocution, apparent drowning, heat stroke, 
opiate overdose, anesthetized person, deep shock/coma, 
yogis, cerebral con cussion etc. 


POSTMORTEM CHANGES 

® flcnssge's nomogram is the best researched and 
documented method for assessing time of death from liodv 
temperature. It is based upon a formula which approximates 
the sigmoid shaped cooling curve. 

* Tes * s P° r Detection of Breathing and Circulation 

1. Diaphanus test 

2. i-card dye test 

3. Magnus ligature test 
A. Winslow slide test 


THANATOLOGY 


C0NCEPTOFDEATH 

, Somatic death was coined by Bishop in 17lh centwy hear, 

' xlung * brain ( Bishop's tripod of life). Immediate of 

somatic death are:- 
o Loss of EEG rythm 
o Loss of ECG rythm 
o Cessation of respiration (apnea) 

> There is a gap of 2 hrs b/w somatic and molecular death, 
which is k/as supravital period. This period is useful to 
take organs for transplantation. 

t [n molecular death, individual cells die. Signs of molecular 
death are: 



* immc-uiate j within 

i S'T.r.s JMolecu'cr/ ! 2-/4 hrs 
b c’ogical/ 
ce.lulsr death) 


, Coolir" -ji ton i 
I Ch,f 4 t -;v. 

I (Tut ho oi'C, 
i Cr.ap.g*in W? • 
ChiMv.es in th« m 


L?.r\ 

Variable 1 Coe ingofhod/ 

1 

l 

1 (Algor mo i ) 

j j D.^s'-WtiC'' 

j 

20-30 min j r*ust tnurtem ,• 

1 

1-2 hr Codeveric rigid.iy 


J Autolysis 
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POINTS TO FOCUS 


I 


Temperature in dead body is best measured at rectum. 
Rectal temp, is 1.5‘F more than oral temp. 
Putrefaction Is arrested below O'C and obove 48"C. 
Heat stiffening Is seen at a temperature > 65‘C. 


Post Mortem Calorlcity 

• Is the condition in which body temperature remains raised 
for the first 2 hours or so after death. 


c This occurs 

0 ,|eai disturbances (CNS disorders) 
o Meat production d/to convulsion 

strychnine. ’ SUns H c 

o Bacterial ovcractivity: sepsis, ch 0 | cr , ’ \ 


p u tref3ct ,on 

Mumr nifi catl0 ^ _ 

Saponification (Ad'P° cere 

formation) 

bodying 


Changes In Eyes After Death 

• Pupillary dilatation. 

• JOT becomes 'zero' 2 hrs after death. 

• Cornea becomes hazy, opaque in 3 hrv of corT iea 

• Tut he noir: two yellow triangles on ei <• j 

in 3- 4 hours of death due to dessicat'on of ccrfyuncti^,^ 

and deposition of cell debns and mucus, i 

open after death. ^ntition 

• Kevorkian sign (Ruilroadingphenomena ): Frag ™ . 

of blood column in the retinal vessels when viewc 

an ophthalmoscope is an immediate sign ofdeat i. ^ 

• There is fsc in K* level in vitreous humour at er ea ' 
Madea's formula and Stumer's formula is used to ca c 

K* levels. 

Algor Mortis 

• Also called as cooling of body after death. 

• The curv e of cooling is sigmoid or S shaped. 

• Formula to calculate time since death 

No rmal body temp-rectal temp 
Rale of fall of temperature hr 

• Normal rate of fall of temperature is 0.5°C/hr or 1.5°F/hr. 


% 


Rigor Mortis 

, It is a state of stiffening of muscles, Soi 

shortening of the fibres. ,n *s Wi 

. Determines time since death (NOT cause/. 

• Depletion of ATP (d/to lack of rcsy nlh 

level (ma\ m at 15%) -> overlapping ponj S) <o a \ 
form rigid link of actomyosin -> hari| ns of A \ 
Simultaneously, lactic acid -> leads to j rrc S ancl hj.^ 1 
contraction k/as rigor mortis LVcr sib| c 

• Order of opJK-ommv N 

Involuntary m/s (myocardium of l,V) j s . 
within an hour of death -> upper ey 0 |id s ^ lnVol ved ^ 
j 3W -> muscle of race -> muscle of che*?'* C* 
abdomen —> LL muscle 
Disappears in same order 

• A 'yaw's Ihu deals with progression of d- 

different muscles. ' 8 ° r Hi 0njs . 

• Cutis anserine or 'goose skin' is d/ lo fj 

erector pilae muscle 80r ^onj, 

• RM begins 1-2 hours after death, t ik es f llrlh 
develop and lasts 18-36 hours in summer an JV 2 
in winter. 

• RM is early if temperature is high or fed ni/ s 

• In cold environment ATP jes slowly, so Rm ; aC ! lVil) - 

J * VJVI is Slow. 

RM Vs catapletic rigidity 


cl ’ csl and*^ 


'S of 




1. Freezing/heating 

Can produce 

Can not be ^ 

>65 C 

rigor 

produced artificial 

2. Onset 

1-2 hrs after 
death 

Sudden 

3. M/s involved 

all 

Single group 

4. M/s stiffening 

Less 

More marked 

5. Response 
to electrical 
stimulation 

No 

+ 

6. Molecular death 

+ 


7. Medicolegal 
importance 

Time since 
death 

Mode of death 




pjgid'ty 


mdavcric spasm (cataleptic rigidity/dcath 

c k/as Cl 

# lutch)- l/s that were contracted during life becomes 
Volc nt!,ry - n jd immediatdy after death without passing 

# dilT and r ' g stage of relaxation. 

iP to P rinia ° sU dden death, excitement, fear, severe pain. 
scC (i alVr ccre bral haemorrhage, injury to nervous 

# exh ilUSti °,?; c hninc poisoning. 

Jj-siefli. SU) . | C group of muscle usually hands. 
binii ted 10 p0 de of death-suicide (weapon in hand) 
\ ln di ca ^ S " t , on of assailant) or a accident (grass weeds 

hc ”" J fn dn>"'n‘ n S ) - 

inland" 1 

o , terl Llvidity (Liver Mortis) 

F° stn1 p OS nnorlcni staining/ subcutaneous hypostasis/ 
mof 

v stoppage u. ..■ —- -•-*.. »i ut 

and 


» A ,s0 suggiHations/Vibices & darkening of death etc. 
liver n '' 0 * s(0 p p age of circulation and stagnation of blood 

* C3 cN Blood tends to accumulate in the capillaries s 

invC ?* C of dependent parts. 

VenU He position, lividity is seen on back with contact 

* ,n S " P "\n hanging, glove and stocking hypostasis seen 

pall b n drowning, staining is seen on face, upper limbs 
whtl c 

„,i abdomen. 

a -rvr nf colour depends upon the amount 0 f reduced 

* Sobin in the blood. 

• tion of postmortem staining occurs usually m 6-12 h 

* F ‘ XJ ' rsist till putrefaction. 


PM lividity indicates posture of the body at the time of 
* , t h while its color indicates cause of death. 
p\! staining can occur in some cases before death e. c 

cholera. 


Colour of Postmortem Lividity in Certain Cose 



ro. Burns 

Cherry red 

HCN/ cyanide 

Bright red 

Hypothermia 

Bright pink 

Aniline 

Red brown 

Methemoglobinemia (Nitrites, 

KCI. chlorate) 

Copper brown/Chocolate 
brown 

— 

Phosphorus 

Dark brown 

Asphyxia) death 

Purple/deep blue 

Gas gangrene 

Bronze 

h 2 s 

Bluish green 

Opiates 

Black 


E3 PPINTSTOFQCus’ 


3 


T Choclate cyanosis is seen in methemoglobinemia. 

arry red post mortem lividity is seen in death d/to carbon 
monoxide poisoning. 


Putrefaction 


Putrefaction is the surest and late sign of death. 
Decomposition of the body (autolysis) mainly by action of 
bacterial enzymes (esp anaerobic organisms from bowel). 
Putrefactive bacteria spread most easily in fluid ancl tends 
to colonize the venous system, serous cavities. Due to 
hemolyzed RBCs vessel walls stain purplish-red giving 
marbled appearance (MARHUSG), which is noticed by 
36 hrs. 

• Pit si external sign of putrefaction in a body lying in air is 
usually a greenish discoloration of the skin over the region 
of caecum (RIF region). Appears in 12-24 hours. 

• hitst internal sign of putrefaction is usually a greenish 
discoloration on undersurface of liver. 

Color change is d/to conversion of I lb into 
sulfamet hemoglobin. 

I utrefaetion is delayed in poisoning d/to carbolic acid, 
ZnCI, arsenic, antimony, nux vomica (stry chnine). 
Colliquative liquifaction is seen within 5 11) days. 

• lachc noir sclerotique in sclera may be seen. 

• Rate oi P~ is maximum in air > water > soil/earlli (1:2:8) 
Oraer of putrefaction in various organs 

Larynx and trachea > stomach, intestine > liver ~> lung 
> brain, heart > kidney > bladder, uterus > skin muscle, 
tendon >bone 

Bone begun to decompose after death in 3 10 vrs <7 AA 
(ammo acid) in bone suggest age of bone (after death) is 
>100 yrs. 

I'irst AA to disappear is proline and hydroxyproioinc. 

Last AA to disappear is Glycine. 

.-O . 'OiC'o >'T -’T* TV! 

Wc-n uterus is ijs* organ to putrefy ir. female ti (irostate m 
mj.e (Sane > uterus/prostate) 

-> Harey combed, ves.ui.la. or ‘’Foamy" l,v^r Is ;,ee. 

Maggots appeared after 43 hours of death help In flnd ng 
time since death. 

* Earliest radiological sign of IliD is gas in the vessel (air 
bubbles in heart and great arteries) - > Robert sign 

• Emphysematous vaginitis is a/w high % of NS with some 
amt. ofOy, argon, CO ; and IDS. 


f . 
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FORENSIC 


Maceration jn J rhnveW ° f ^ 

. utocanon/dchvdnnon ^w 

and > isceras after death- ■ e deaths ( Iate 

. Aseptic aoiolvsis .n »■>' d infa w ns 
cJn * W ^ of 

surrounded vMthhqour but n j n There is l° ss 

. Spalding is bee®. ^° (crania ] vault) bone 

alignment and overriding o , ding s ign 

on X -ray dto shrinkage of brain ^ radiolog^ 

fetal death of >7 days. SpaM' n S ^ 

evidence of the death ola fetus muter - 

Mummification . hot 

• Is modification of putrefaction when en ^ burie( j in 
and dry. Mummification occurs w en 

dry. sandy, shallow graves. [Mummi in ng0 fbody. 

• There is drying dehydration dessication | ac k 0 f 

• Ideal conditions to develop are : High te P 

moisture, free circulation of air around <• 

• A mummified body is odourless u 0( jy 

• Time required for complete mummification 
varies from 3 months to 1-2 years. 


Adipocere 

• Conversion of unsnnrraled liquid fats into saturated fats. 
Also Ic'as saponificatiorv’grave wax/modified pulrelac io • 

• Ideal conditions for adipocere formation are. *rm 
temperature + moisture, humid conditions, dead o > 
hurried in damp clay or immersed in water. 

• It is d to gradual hydrolysis and hydrogenation of pre 
existing fats into higher fatty acids. It has a distinct 
offensive or sweety/rancid butter smell. 

• First starts in subcutaneous tissues. 

• Does not occur in fetus < 7 months. 

El POINTS TO FOCUS 1 

4 Rigor mortis sets in 1-2 hour in India. 

4 Adipocere formation starts in summer in 3 weeks 

4 In northern India PM staining is seen 6 hrs after deaths. 

4 Colliquative liquefaction is seen within 5-10 days. 

4 Maggots appeared after 48 hours of death, help in finding 
time since death. 

4 In death d/to arsenic poisoning cadeveric rigidity lasts longer 
than usual. 

4 Postmortem fibrinous clots in heart are known as "Cardiac 




Favoured by/ 
Early sets In 


Rigor 


mortis 


Strychnine 
Struggle, 
convulsions, 
Cancer, cholera 
TB, Typhoid, 
septicemia 



d/ t0 

Arsenic 

pois °ni ng( 

A Pop| e)( y ' 


death 
P^ceded 


by h’i 


Asphyxia 


Putrefaction 


Septicemia, 
peritonitis 
t temp 
Asphyxia 
Moisture 


Str Ychni ne 

Carbolic 

acid/ 

Phenol 

ZnClj. 

Chronic 

h-3Vy 

mriji/ 

As 


Mummifies" 


Dry sandy soil, 
t temp 

Rapid evapora", 
wind 
As, Sb 
poisoning 


Moisture 


Adipocere / 
saponifica¬ 
tion 


Damp, 

warm, 

watery 

environment 

Moisture 
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MECHANICAL ASP 


HANGING 


S3 


en 






'Or. 


Hydi 


of 


ro, Y$is 


Un sat, 


fats by 
Upases 

and 

■ecithi 


Ur at eti 



example of pressure abrasion. It i s 


• Asphyxia which is caused by suspension orthe body by a 
ligature, the constricting force being the body weight 

• In partial hanging, the body is partially suspended,weight 
of the head acts as constricting force. Feet touch the ground 

• In typical hanging, knot (point) of suspension is occiput. 

• In atypical hanging, knot is elsewhere. 

• Jugular venous compression occurs with tension in rope 
of 2 kg, carotids by 5 kg, trachea by 15 kg and vertebral 
arteries by 30 kg. 


,rk is an 

f iir* 

vc theth,- — 

’ har d parchment like b/n the lary nx and chin, 

r ’ . _ except for the place where the tnrvt 


, " L,rr ' »thyroid cartilage. It is groove in tissue. 


<> vcthC 

% * CXC T , for ll ’ e , placc w i crc ,h “ kn ° ; EHowrsjo 

[/ rC d A brasions Wlth hemorrhage indicates ante 


• ° therin E is covering of nose and mouth by hands. 
K is homicidal smothering + traumatic asphy. 


xui 


FOCUS 


: 


v , f the ligature 1 
Aging* 1 . g eye on the same side may remain open 
.thetic- 


indicates ante—mortem 
knot presses on cervical 




s yTHp atnc " ji dilated. 

and ltS Ambling at angle of mouth is a sure sign of 


. „ dribb' in S 
S»li' a , hanging* 

* 9 nl« n,or s een in legs, feels, hands and forearms (Clove 

p/m 5ta ’ n /hyp° stasis ^' 

^stocKi & ^ curs jn persons >40 years, and involves 
t ^yoid bonc he j unc tion of inner 2/3rd with outer l/3rd. 

* gre3 ierh0rn or AP compression ifhyoid seen. 
A bdUCt, f° n aro ti d arteries shows transverse splits. 

* intima 0 ca ^_ 

- 

VT^ahomicidal hanging. 

- . L ynch in9 ■ ais se en in masochist (auto erotic henginq). 

L i r C ident° ,haniv * 


* ficcid? nta above the thyroid cartilage in hanging. 
y Lig attjre ingestion + asphysxia is m/c cause of den 


^ \jet\oas 


death in 


hanging judicial hanging (execution by hanging) 
+ 0 eath cnina l cord and medulla after tt dislocu: k 

An<nOQ e t0 SP" 


d/to 


^ndcenAcalv *« 


on of the 


, Common methods of homicidal strangulation 
0 Garroting (Victim is attacked from behind by 


4 Cr/co/d bone tt is strongly suggestive of throttling. 

ces of hyoid bone It are max'" in throttling fmonua) 
strangulation) > strangulation>hanging. 

4 Inward compression tt is seen in case of throttling. 

Antero-posterior compression tt is seen in case of hanging. 
Avulsiontt or tug/traction tt of hyoid seen d/to muscular 
overactivity. 

4 Face is pale in hanging while congested in strangulation. 

4 Method which leads to death by suffocation are —> Cogging, 
choking, smothering, etc. 



FORENSI 


METHODS OF TORTURF 


• Falangct is a method of torture. Also k/as falaka or 
Bastinado. In this canes or rods are used to beat on the 
soles of the feet, which is very painful and debilitating. 

• Telcfnno is repeated slapping of the sides of the head (over 
ears) by the open palms of the assailant. This may cause 
rupture of ear drums. 

• Dry suhmarino is tying of a plastic bag over the head up to 
the point of suffocation 


strangiilation 

-• {brm of asphyxia which is caused by constriction of 

* S |~ neck by a ligature without suspending the body. 

Tature mark is transverse, completely encircling th:* 
neck below the thyroid cartilage. 

, Bruising/rupture of neck muscles is common, race is 

* ingested and cyanosed. 

t # 0 f thyroid cartilage is common (but not always -t*nt). 

.1 . J ~ l.rtHTT/'l/l/l/ C II f7f f / / ? t t / 1 r? 


Hi./ suhmarinnfLatina) is forced immersion of head in 
water contaminated with urine or faces. 

C altle prod is use of electric current to torture. 

Lhepuwu in this the legs and thighs are tied very tightly 
with bamboo sticks to induce severe pain. 


: Ctxcrvary Syndrome 


lerm was introduced in 1963 by Haugen referring to 
obstruction ot the upper airway by a bolus of food 
Death oi men in restaurants and cafe > who sat h ick :r. their 


chairs dead while eating food. 

It presents iike an acute heart attach due to coronary 
obstruction. 

Dea'h is usually d/tc asphyxia. Re Ilex cardiac arrest occur 


windlass, an iron collar around neck) 

Ligature strangulation : horizontal ligature mark is 


d-'ro laryngeal nerve stimulation. 


seen. 


DROWNING 


Throttling or manual strangulation-, death is d/to reflex 
cardiac arrest. 

Bansdola (using strong bamboo or stick) 

Mugging: Strangulation by holding the neck of the 
victim in bend of elbow 


Signs of antemortem drowning 

1. A fine, copious, persistent, white, leathery froth at 
mouth and nostrils is most characteristic external sign 
of drowning. (Increases with compression of chest evei 
if wiped away it reappears). 
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. . htiv clcnched> ands ld, ° 

2 . Wcvds/grass. mud to -* 1 ^ 

cadaveric spasm) middle & c ° n 

3. Stomach, small mtcstmc, and 

4. Diatoms tobrain and *”^ T ^p< f venriJ a, ' on 

• Accidental drowning is alt ^ leads to 

an> d,vc, deep or shallow. Hushes out 

early death. (go ose-flesh skin). 

• Cutis anscrina or goose like 

• Washerman's hands in 24 hrs. ballooned J /t0 

. Lungs arc ovcrJislcmW (edematous)..-® 

presence ol fluid and air in alvcc cv jjcnce of death 

• Emphysema aquosum (P resum '’ t '^ ni drown j„g. Edema 
from drowning) is seen in an s 

aquosum is seen in post mortem drown. E- 
. , (subpleural ag« ^ 

lung d/to rupture of alveolar walls from 'TP ^ ^ ^ 

• Fresh water damning is more dange ' . w>ningis 

water drowning. Caase of death in fas w hemlysis 

hypervolemia, hemodilution. hyperkai cmia ^ from 

and low NaCI levels. Death may occur in 3 jon 

a combination of anoxia, arrythmias. VT and i 
Drowning in sea/salt water results in slow deal i. 

. Gclllcr test is used for diagnosis (25% difference in Cl 
Rt and Lt heart chambers is considered significant). 

• Finding of diatoms in tissue (esp. bone marrow of femur 
is highly suggestive or antemortem drowning. 

Diatoms are unicellular or colonial aquatic algae with 
extracellular silica coat. Acid digestion technique is use 
to extract diatoms 

Fresh water and Salt water Drowning 


Fresh Water 

Sea/salt water 

1. Circulation 

Hemodilution, 

hypornatremia 

Lysed RBCs 

Hemoconcentration, 
Hypovolemia shock, 
Crenated RBCs 

2. Electrolytes 

t k\ l NaCI, 
lCa~ 

1 Mg** and t NaCI 
tCa ++ 

3. Cause of 
death 

VF 

Asystole or cardiac 
standstill (Mg**) 



2 . In tyP ical/wet/ . 
primary’ drowning 


3 In dn’ drowning 


Card,ac arrest 
(sahwat er) ’“H,, 

v entricul ar fib • 

(fresh water) brilIat ' 

— ^ to reflex t, 

* ,ar >n Llri 


% 


4 ; secondary drowning- Hypoxia, AR^Ha 


mods 


lo har). 


S 


(Near drowning/ post cerebral and pu , 
immersonsynd.) arrythmias etc. m 

Frothing is also seen in death a to Cq 
phosphorus, opiodsand barbiturate poiso,^ 3 '^ 


% 




passage, and pharynx/ larynx 

Remember 

• Post immersion syndrome or m ar dron n - 

of secondary drowning and refers t 0 a subm'^ '^K 
who is resuscitated and survives for 24 hour^'^ VlC| it;, 

• Scalds is an injury which results f rom im ' 

liquid above 60°C or from steam (immer^ 5 ' 0 " >n > 

" in 


water) 

Electrocution is an injury d/to electric 


current. 


BLOOD AND SEM 



Causes of Death in Drowning 
1. Immerson syndrome -Arrest d ; lo vagal inhibition 


(Hydrocution) 


n ic tests 

■tr° sC0 ‘ -*ihy (Spectroscopy) 


CpC£'' U nri \-i 

1 St P ,l0t °(or old blood stains. It detects both old and 
.cable test . f(he bi 0 od is in minute quantity (< 0.1 
.tains ev 


Detection of Blood in Stains 

• Microscopy and chemical examination 
° Teichmann's haemin crystal test 

(-ve in old/heated/treated blood) 

0 Takayama's liemochromogen crystal test- 
(More reliable for fresh + Old stains) 

• Chemical tests 

Based on H 2 O 2 and enzyme peroxidase 
0 Leucomalachite green test 
0 Guaiac test 

0 Benzidine test (Also for old blood stains on clothes) 

0 Ortho toludine test 

0 Phenolphthelein (Kastlc Mayer) test: Peroxidase based 


r cli ablC 

f feshS JX 


is most delicate and 
s both old and 
quantity (< 0.1 


rti<> n 0 

pe te nether the blood is of human or it is of animal 

-,o detect ^ 1 


^Species of Blood 


lls cd 


"ng ’ o' 

Hydrocution 

• Also k/as submersion inhibition or f/ WWerj . 

Death results from cardiac arrest d/ to v ''°". 4 3H 

a result of cold water stimulating the nerve 

surface of the body; cold water entcrinu 

bc ard 


IR rays (' nfra -rcd rays) are useful in identifying- 
Old > fresh blood stain 
Gun powder on clothes 
0 Blackening, soot 
0 Tattooing 
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FORENSIC PSYCHIATRY 


°^\erol°^ C ^ ! . L \^t f+vc in fresh human blood) 

* 0 prcc«P it,n 

‘Sq5“» M,ioninhibi,i0n,CS1 

0 1 , oe ical test 

. ^DfhMDU. peroxidase, esterase 

of group of blood In stain cn clothes: 

•" S1 

• Absorption inhibition lost 

0 0 N ii X edagglu ,inatlonlcst 

m m° !o & cal ,est . 

. isoelectric focusing 

# Cc iiulose acetate membrane 

° Vertical disc, Vertcal and horizontal slabs 
9 . grou p antigens are found in saliva and all other body 

* Lids except CSF.] 

5ENUNALSTAINS 

Tests for Seminal Stains 

1 Florence test -> detects choline (Seminal vesical fluid). 

Dark brown cry stals of choline iodide forms. 

« Barberio's -* detects spermine (from prostatic secretions). 

« Ammonium molybdate 

• ACP (Acid phosphatase test) 
t CPK test 

[Mn: Cauliflower at special bar (Choline for Florence. 
ACP test, spermin for barbeiro] 

• During medical examination of accused in alleged rape 

cases, presence of vaginal epithelial cells on the glans can 
be demonstrated by clearing the part with a filter paper and 
exposing it with-LugoPs iodine. 

• Wrays are useful in - 

0 Dried seminal stain (blue white fluoroscence) - Best 


The Mental Health Act, 1987 

• An Act to consolidate and amend the law relating to the 
treatment and care of mentally ill persons, to make better 
provision with respect to their property and alTairs and for 
matters connected therewith or incidental thereto. 

• It replaces the Indian Lunacy Act of 1912 resulting in 
change of certain terminologies as shown below 

0 Asylum to psychiatric hospital 
0 Lunatic to mentally ill person 
0 Criminal lunatuc to mentally ill prisoner 

True insanity vs Feigned Insanity 

WBS^BBSEB 



| 3 Onset 
I 2 Motive 

| 3. Fretipi- 

tat'nR 
! . f 
factors 

! 4 CVf 


Gradual 
Absent 
Present 


Sudden 

vnt 

Absent 


- ,riV * symptoms Does not conform to 
conforms to a particular a particular type of 
tyoo rt disorder 
'Jr.i'ortTt and present 
vvriethe' the person is 
be*nz observed cr not. 


Facia 1 expression 
usually listless, vacant 
aro fixed. 


disorder Symptoms 
may bo absent when 
the patient is not under 
observation. 

Frequent changes, 
exagerated grimaces 


lnsomni3 often present cannot withstand lack 

of sleep 

Can withstand exertion, Cannot withstand 


fatigue, hunger for 
prolonged periods. 

Does not pay attention 
to personal hygiene. 

Does not mind 
examinations 


exertion, fatigue hunger 
for prolonged periods. 

May only pretend to 
be disinterested in 
appearance 

Resents examination fur 
fear of detection 


/ 
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FORENSIC 


Testamentary Capacity ma ke a val,d ",'J' 

. Refers to the capacity his 

a .,11 is a document <ku *** d by b* 

o.ned by a person, vshich Pj|? his dcTT1 ,se «h ^ ^ 

lifetime but takes cllect o ^ testator 

Who makes the Will IS ref^ oftinieS 

revoked or changed any n * ^ ^ jt ne ed not be 

• There is no particular form of 

on a stamp paper , 1 2 witnesses, net e 

• The .ill mast be attested by 

them can be benificiaries. ^ a doctor. 

. It is preferable that one of them s > ^ lcstato r is 

• The signature or thumb impr 

mandatory. . dcat h of the testator. 

• The will comes into effect only 

Durham Rule ,. jf at the 

• An accused person is not criminally^f have the capacity- 

time of committing the act, he i j a w as a 

to regulate his conduct to the requirem 

result of mental disease or defect. 

Irresistible Impulse Test 

• An accused person is not criminally rcsponS ‘ ’ s tha , 

knows the nature and quality of his act an f 

it is wrong, if he is incapable of restraining h-^lf fro^ 
committing the act because the free agency o 
been destroyed by mental drs. 


The American Law Institute Test 

• A person is not responsible for his criminal conduct if at 
the time of such conduct as a result of mental disease o 
defect, he lacks adequate capacity either to appreciate 1 e 
criminality of his conduct to the requirements of law. 

A 1c Naughten Rule (Section 84 IPC) 

• Nothing is an offence which is done by a person, who, at 
the time of doing it, by reason of unsoundness of mind, is 
incapable of knowing the nature of the act, or that he is 
doing what is either wrong or contrary to law. 



Automatism 

• A utomalism is a a conduct of a person whose consciousness 
is impaired to such an extent that he is fully not aware of 
his actions. 


jc main factors producing auto matjs 
iminal courts are : epilepsy, concur * [X, 

imn ambulism. ’VA 

e: For remaining matter on F 0rensic V 
hiatry chapter] 

\ 


toxicology 


thieu Orfila is considered to be ih e 


r 



icology. n, ° deni 

•acelsus is considered to be the f a th er Qf % 

t0 * ic <4 


n NING ANPTHEIR SP EHCj^ 




Poisoning With 


Anticholinergic drugs 
(Atropine, TCA) 

Physotigrr.inT^^^^^^ 

Beta blockers 

Glucagon 

Mineral acids 

Magnesiu noxide"^' \ 

Organophosphates 


Ethylene glycol 

Fomepizo c > ethan^i\ 

Methanol 

/fomepiabe y Pyra^j 

Narcotics, donidine 

Naloxone 

Cyanides 

Dicobalt ?’ : et^PAPP^^ 

Nitrates, nitrobenzenes 

Methyler,.;- blue 

Paracetamol 

N-Acetyl cvstein7(NAc^ 

BZD (Diazepam) 

Flumazen " 

Ergotism 

Sodium nitroprussidT ~~ ' 

Arsenic 

Freshly Prt ij.-itated hydrated fer r , 
oxide (Fe 20 >i 

Mercurial compounds 
(Corrosive sublimate etc) 

Sodium for o laidehydTsuifoxaiair 

BAL 

Oxalic acid 

Calcium gluconate 


NTS TO FOCUS 

?arly mushroom poisoning: Atropine (d/to muscarin 
considered as plant penicillin. 


. crjT OFOyI5DOSE 

I 

I - 

h0f n]t tietic/ 

***** 



Antidote 

^-blockers 




S,«P 

5. 

lb*’*” 

C 0.H: S 

HcP ann 


Budesonide inhalation 

Glucose 

Glucagon 


— Oxygen (H BO) 

— Protamine sulphate 

— Fab antibodies 

— Vitamin K 


picum ar01 

agents in Heavy Metal Poisoning 


Mercury and Arsenic 
Pb (Lead) 


Cu (also for Hg Zn, Pb) 



7dt Dirr ’ erca 

|v«rs enate 

waists- 

- — 

isaCu-chelator (also useful in Wilson's j.r.eji. 

* rnante & n prPA (pentetic acid) have anti-oxidont a:: 

* CDTA use ful in poisoning with radioactive mad: 
are ° doses of EDTA are used in carbonic anhycras - ■?.- 

* Larg . .... c D ja chelates with the metal ion o /er r, ■ - 

; nactivo ^ n ' --- 


el 


vr 


StupefyinS 

(CCD) 

• Cannabis Indica 

• Chloral hydrate 

• Datura 

Cattle poison 

• Abrus precatorius t 

• Aconite : 

• Arsenic 

• Zinc Phosphide \ 

• Organophosphorus t 

• Nitrite 

• Calotropis 

• Hydrocyanic acid (linseed plant) 

[Mn: Naaacho-Zi] 

Aphrodisiacs 
(love philters) 

• Cocaine 

• Cannabis 

• Opium 

• Cantharides 

• Arsenic 

• Nux vomica 



Abortifacient 

• Calotropis 

• Oleanders 

• Lead 

• Aconite 

• Ergot 

Colourful 

poisons 

• Carbolic acid (smoky green urine) 

• Oxalic acid (white brown patches) 

• Copper (blue green mucosa/color of 
vomitus) 

• Arsenic (red-velvety) 

Artificial 

bruise 

• Semicarpus anacardium 

• Mader juice 

1 • Plumbago 




• i.4.. A. Calotropis plant; B. Aconite plant 



[B 


) n 




• ' \-y, > • • 

V - W 


L v -*t plant/ fruit; B. S?ods of Datura 




Tig.: A. Castor plant; B. Castor(Arandi) seeds 
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4 ideal sukxJoI person -* ^ n ^ wp f > osphoruic0'Vf> 0 U nd 
-f m/c used suxddol person -*°^ a ^ 

4 XJealhom<rdal person ^"Zsed on detergents/^ 

4 Japanese suodal technique -*' 

common household chemrea ‘ flourishes in ' 

4 Calabar bean ,s-* Ordeal person of chorees 


Examp^s are:- 

o Anti epileptics (Phenytoin. carba ma 
0 p ar acetaniol, salicylates 1 ^ c Pin c> 

o Chloral hydrate, glutethiniide, then*, 

ph >-lline 


Phi 


% 


V 


r warm 


o Mtx 

Contraindications of 


FORENSIC 


tropical climate of Afnco. oleander. Cyanide, 

+ Cardioc poisons ore - Dig** 

onjonophosphorvs 


Gastric lavage 


Cardiac poisons 
Aconite. Quinine 

4 Asthma like symptoms ore seen m 
poisoning 

4 Diwali poisoning is d/to -* phosphorus 
4 Poisoning resembling cholera —* Arsen 
4 Ptyohsm is seen m -* copper pois oning 


Hemodialysis Is Useful in Poisoning of 

• Poisons with low molecular wt., low volume of distributi 

ethyleneglycol, isopropyl 



Corrosive poisoning 
HNO 3 (except carbolic acid) 


2. Convulsants, Kerosene/ 
petroleum compounds 

3 . Advanced pregnancy 

4 . Chloral hydrate, camphor 
(volatile poisons) 


2. CNs 


s{ irnul 


'ant 


3 Ccj matos e 


4. CMs 


Pati 


stimuli 


'ent 


Gastric lavage / stomach wash is done 


in 


Marked hypothermia, U pp cr 


"ith 


poisonings, comatose and convulsant po d ' s . v 0 J‘ 
relative contraindications. ne - Thes, ' 


As, Br. F, Li (Arsenic, Bromides, Fluorides, Lithium) 


0 Chloral hydrate 

0 Acetaminophen, Salicylates, Valproates 


yy ’points to focus 

4 In CuS0 4 poisoning gastric lavage carried 




/NTS TO FOCUS 

4 Hemodialysis is not effective in 
4 BID'S, Kerosene. Organo-phosphorus, 
digitalis, Cu- sulphate poisoning 
[Mn:DKBOSJ 

4- Copper sulphate is not a dialyzable poison 


Potassium ferrocyanide ° ut b y 

4 in Mercury poisoning gastric lavag, carried n 

_ u by 




orgono-chlorme. 


■ au r hi/ 

charcoal or 5% sodium formaldehyde sulph 0xo , 0{ % 
4 In Al- phosphide (rat poison) gastric ievage carried 


Saline then KMNO f 
4 in Iron poisoning gastric lavage canic / out by 
4 Activated charcoal does not remove m.n. 


’ out fc 


’>S 




<°Hco 


Alkalin/sation of Urine/Forced Alkaline Diuresis 

• Is used to enhance renal excretion of acidic drugs. 

• Examples are> 

0 Poisoning d/to salicylates(salicylic acid), barbiturates 
(barbituric acid) e.g. phenobarbitone and 
0 Lithium, 

0 Chlorpropamide, Mtx. 

► Acid diuresis is done for elimination of alkaloid drugs, e.g. 
amphetamine, quinine. 


4 Activated charcoal is usually not u=ed in r/„ 

c /o Porocpt 

poisonong if N actetyl cysteine to be administered 0 11 


4 Coma cocktail contains Dextrose + Naloxone + Vit 
It is given when patient comes in coma & We do m ^ 
agent of poisoning. me tony 

4 CuSO/atropine are used as dote & entidote 


PUPILS IN POISONING 


Charcoal Hemo perfusion is Useful in 



Poisons with high PPD and large volume of distribution, 
lipid soluble 


I Dilated 

Constricted 

Pfpr-^-.i 


M 

L. 

Alcohol 

Aconite 

Amphetamines 

Barbiturates 

Anti depressants 
(TCA) 

BZD 



Large and fixed 
-Anoxia 
- Anti¬ 
cholinergics 



^>|'poTNTSTO f oCU ^l w 

W^^Ztpupils are seen in -> morphine (opium) poisoning 
4 pin P °' hosp horus, pontine hemorrhage (PDA 
° rg °Zte contraction and dilatation of pupils (Hippus) is seen 
+ ^Zonite poisoning, morphine (opium) poisoning 


Chara 


cteristic Features of some Poison 





Alcohol 

Cocaine 


Mac Ewen’s sign. Morbid Jealous/ 


Magnan symptoms or formic-men, jet 
block tongue (Cocaine bugs/ tactile 
hallucinations). Acute Ml, delude :< 0 : 
persecution, septal perforation 


Cannabis 

Amphetamine 


Run amok, amotivational syndrome, . r !,-.<h 

backs. 


Paranoid hallucinatory features (Induce 0 
psychosis). 


ISO 

phencyclidine 


Bad trips, flash backs. 
Dissociative anaesthesia. 


D POINTS TO FOCUS 


4 Chloral hydrate is a hypnotic drug which is mixed in alcohol 
to induce sleep. It is also k/as " knock out drops' or dry wine 
+ Phencyclidine is also k/as 'Angel dust". 

4 Cocaine is often administered i.v. along with opioid (morphine/ 
heroin) in a mixture by the abusers k/as "SpeeccaH ' 

4 Cocaine bugs also k/as "Magnan sign or Magna,-. ■. . v s 
sign." 


3 


and Rc hyp„ol ore 

and hallucinonr 'Z P ° rt,eS most °( wb ich are stimulant 

* ° re v ° s —— - 
M/c drug of habituation is -> Tobacoo 

>herZT°"“ ^ ° bUie " W '° “ ak ° r ’° l xonobi, 

l IZ’"m.* 

M CaU5 ' ng necrosis °f PCT (and thus nephrotoxic ATN) are 
- Mercury, cadmium, phenol CCI4 

folVrt * U3S: BZD es ” /'“"""Wm. alcohol. CHS o, r 
I und to be misused to produce short term omnes.a before 
rope. 


TOREK 


10.15 


SOME IMP. POISON 


3 



L EAD(Pb) 

Lend stops heme synthesis by inhibiting d-ALA 
dehydrogenase and ferro chelatasc. 

• Anemia, abdominal colic 

B art onion !y/lead line [A stippled blue line in gums of 
upper jaw d/to lead sulphide] 

Punctate Basophilia [of RHCs] 

BAL is antidote 

• C onstipatwn. colic. T Coproporpbyrin in urine 

I Densitx of metaphyseal plate of growing long bone. 
Drop of wrist 

c Encephalopathy in children [but rare in adult] 

Facial pallor is earliest anil most consistent sum 
[ ' A. B.c, n. F., F] 

* Lead palsy is common in adults [rare in children]. 

* Only motor involvement, no sensory loss. 

0 l’luRibism/saturnisni 

l/i is Calcium disodium versenate is most elfcctive. 
B AL and penicillamine are also useful. 


*V » | ✓ f*v ^ 

Pi.-X [/.Til 


® C a uses • .',S 

* Malatia like chills are* seen. 


ARSENIC (A<) 

c Poisonous compounds: 

0 Arsenic trioxode also k/a Sankhy a or somalkar. 
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-n.ile(P anS gpeCI 

° C0rper :^\sc h e,c P**> 

» Copper a«enaie i 

Mec'simeftran^na.' >e 

Poisoning resemble* ‘ " bIo0 d and 

Arsenic .s rapidly cleared from 


,{. r ciiri‘>k" ,is: Brownish deposits of jj 
ca psules (Brown mall reflex). |, is B/L * °n 
vision/ visual acuity. »a s 



•>0 \ 

Hatter* 'Glass blower .V shake/ D„ nhury . \ 

tremors of tongue, hands, arms and ! ate e "' 

. in workers of«»U ^ „ 


tremor "■- ''" :ite rofi w. 

palsy). Common in workers of glass and h a , ' 66 


,fJ r, 




distributed 


to 


■ -. 4 , 1 


Arsenic is en 

git. M****! “* 

Rapidly rfso'S^ frorn s . js usefiil ofll - v “ . , 

in Lr > ** l,..»U>. !ti ”“ n,P 

poisonins l»yl'n"" c ' H>, ’” n 8 


are preserved a)s0 in nails, bones 

• Poison mostly excreted ‘ (at jon 

. Measles like failing, rain ^'^^osis off**" 
. - rebel) stomach 1 mucosa KV ^formation 

and soles -» Bowen’s ds is d 


tfo- nitrates). 

, £n .,/,/.o;r Vydrar&rism: neuro-psye),^ 

of mercury such as anxiety, depression, sh . a, %. 
irritability, loss of confidence, amnesia, and 
seen in mirror manufacturers. (Mad as ha „ '" S °V 
Antidote of choice for mercury poisoning , * r) ** 

Ca-EDTA should not be used as it T >teph ro , L 


°*k h 


of palmar keratosis. ,. .,t r „, F J Fe-0 } 

• Antidote:/rer/;/i/7rcr/p/w^‘^^ o ^ of ve ntricles. 

• Subendothehal petechial hem ~_ , bodies . 

• Can be detected in complete!) ec 
. Arsenic causes Black foot disease. 


^y^pEPOt SONONG (P RUSSIC A C | D/ 

• HCN is colourless, volatile liquid^id^^^ 

almond. \ 

• Toxicity c/b caused by: sodium nitroprussid e 

• Cyanide inhibits the action of cytochr 0ni 
carbonic anhydrase and other cellular enzyme °!N 
causes cellular asphyxia by histotoxic on ^ '' 


— • - — c ytot OX j c 

Ci/f: loss of consciousness, fixed dilated pupj| s ° c,i0 

Achlorhydric patient do not suffer from cyanid,’ ^ 

. i • j_ j t . c POlCo. 


■ Hlfc; 


MERCURY (Hg) „ 

. Acu.c —y P»i« 

Involves ascending and transverse^ .. $e 

resemble pheochromocytoma or Kawasak 

• Constipation is +nt (not diarrhoea) ors + 

• Triad of symptoms: Excessive salivation 

neuropsy chiatric changes. ... , or 

• Most poisonous salt of mercury is corrosive 

mercuric chloride (HgCb). Gastric lavage wtfh soc um 
formaldehyde sulfoxylate. reduces mercuty c 
metallic mercury. 

1 Mercurous chloride known as calomel. 

Maternal intake of organic mercurial compounds unn D 
pregnancy may lead to neonate. 


... - cyanide . 

as conversion into chlorides and I- drocyanic ie - A 

dC| d b\ 


does not occurs 
P/m staining is pink or cherry' red ,n color 


’• Hfi 


• Lee Jones test is used for cyanid<. poisoning. 

• Congestion of visceras is common. Stomach 

snH roncrested. 


red, velvetty and congested. 

1 T/t: 

In cyanide poisoning Lilly s antu v kit is 
with high flow O 2 and artificial respiration 
(Amyl nitrite -> Sodium nitrite -> Sodi 
methylene blue) 


rr ’ Uc os a . 


used 


COUpb 


lum 


thiosuifj; 


a* 






Chronic Hg Poisoning 

• Blue line at gums on junction wi th teeth. 

• ATN (damage to PCT of renal tubules) and MGN in 

kidney: 

• Acrody nia 'Pink disease 

Generalized rashes and idiosyncratic reaction in children 

• Minamata ds: D/to eating of fish poisoned by methyl 
mercury. (Hunter Russel syndrome). Tunnel vision is seen. 


pl POINTS TO FOCUS 


A Nitrites used in t/t act by converting Ctr to methmog!obin(c, 
Hb to MetHb) 

A HCN is used for suicide and cattle poison and in somecountria 
for legal execution 

y Elevated levels of cyanide in blood are seen in thermcl tun 
deaths esp. where plastic/paints are burning 
y Poisons affecting diffusoin of oxygen at cellular/tissue lee! 
— - CO, HCN, phosgene 


are— 1 


ROAMS 




pH osphidejcelphos^ 


iJ^^dphos) ^ extremely lethal. 
c Al' P(C Lhrome C oxidase. 

, AClJ p jnl‘i bitS c> , ne g a s on contact with moisture. 

# A^esP 1 '^decaying fish odor from mouth, AgN0 3 

• 0 'r 0 r cO n r J,i :ll infarction, esophageal stricture. 

rif: Sorter centrizonal necrosis. 

• 1 „hm i3S ’ in „ hv is most sensitive and specific for 

* . c ti° n ° ^ absorption gastric lavage is done by saline 


Methyl Alcohol 


• Toxic effects of methyl alcohol (methanol) are largely d' 
to formic acid. 

• Earliest clinical presentation is abdominal cramps. Optic 
atrophy cTv caused by methyl alcohol poisoning. 

• T/t of choice is haemodialysis. Antiodotes are Ethanol or 
4 - methyl pyrazole (Fomipa/.ole) 


Cannabis 


tw 3C 


glfSHSt | Mnlain 99 , 5% alcohol. 

Abs° lul r,t contain 90% alcohol. 

Rectified sP' r rs from b i 0 od @15 mg% /hr. 

' Vicoho' d,Sa r^i c ohol is 150-200 ml of absolute alcohol. 

* fa' 1 ' d0Se e ntration is 0. 35mg%. 

fata 1 con f r detection of blood or urine alcohol levels are : 

* Me,h ,°f hvde dehydrgenase test, 

° A dth ' pihod -* Kozelka at 
. Macro method 


Kozelka and Mine's test 
hod _> Cavett's test 
ylicto m is based on Henary’s ga: law 

greath analyse 


ms scon z'. 


ras chromatography (most specific) 

e . th ere are 3 stages 

Cf: of excitement: Alcohol gaze nystagt 

, S ' 3 % aIco hol level 80 mg% 
b °° n f incordination: occurs above 150 mg;v 
1 ^ of coma' occurs above 400mg% McEvar/s vgn is 


y[c Evan * sign positive (in alcohol intoxication p-ip'.l 


POINTS TO fOCUS 


Cannabis also K/as Indian Hemp, hashish or marijuana. 
Active principle is tetrahy drocannabinol (TllC). It is CNS 
stimulant 

Run amok is a feature of chronic cannabis poisoning. 

The person develops psychic disturbance marked by a 
period of depression, followed by violent attempts to kill 
people (impulse to murder). Alter killing, the person may 
commit suicide. 

Hashish Insanity: The person becomes insane and may 
suffer front hallucinations and delusion of persecution. 
Fatala dose: Charas 2 gm: ganja 8 gin; bhang lOgm/ kg 
body vvt. Charas is most potent form of canabis. 



POINTS TO FOCUS 

y Bhang 


m 


prepared from dry leaves and fruit shoots 
y Ganja - prepared from flower top of the female plant 
4 Mojoon -sweet from bhang (produces delusion of grandiosity) 
r Chams/Hashish - resin exuding from leaves and stem of the 

plant cannabis sot,'Vo /indica 


3. Stage 1 

positive 

otmeted but' stimulation of the person by pinch 
rauses them to dilate with slow return) 

, Le«al limit prescribed by motor vehicle act tor driving is 
’ 30mg % of blood alcohol level. 

• CAGE questionairre is used in chronic alcoholism. 


■■ ^ 


* 


o • 


m 


,<r 


•' • e « 

V - i\r - 


, f 




'i 


3". jog (eat : j nu fv*ajoon prepared irom Bhang 


BArvBiTURAl ES 


+ Widmark formula is used for blood or tissue alcohol cor.cn.. 
(Quantity of alcohol in the body) It takes into account the size, 
sexofthe person and type of alcohol consumed.. 

4 60s liquid chromatography is the best method for estimation 
of alcohol for medicolegal purpose. 

■)■ Beer drinker's cardiomyopathy is d/to cobalt. 

4 Munich beer heart is d/to alcoholism. 


* CNS tit-prf.s.’ i.V: Leave doses directly depress medulla 

* First symptom is drowsiness-. Stupcr progressing to cornu, 
loss of reflexes, gradual loss of response to painful stimuli, 
-rve babinski sign, respiration may be rapid, shallow 
(Ctaeyne stokes respiration) 

* O/e- Hypotension, cyanosis, cold clammy skin, [ 
peristalsis, hypothermia. 


39J 
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FORENSIC 


'"“Z 

. ssnsr- .--jitv-js 

area of«>««*■ s ’ OTfl> S cl* i-« **“ 

('ommonlv li'onJ ““ *_ |S 

knee, hack ofcaKO anJ fi« Jjfl u „ncl 

, | iuuicl jcolrf ncinc (oliguna ' , 

, fx-aiti B JloB^raloo ^ beW^" 

to-o^^s^TL, .» mann "" 

follow h> 

is TOC Mcmopcrlusion ibroug 
charcoal 


H 2 50 4 (Sulfuric: acid) 

# Strong corrosive which is also k/ as - oi] 

# Causes scalded /bloating paper gasirj c 

# In the tongue, necrotic areas are gre yish 

■ __ k.l/'mSIi'l rm 


° r Vii 


^nouth) but soon become brown/blac^' "^(l 


Used for vitriolagc (throwing of stron 
face (grivious hurt , sec 320 li> C) nf _ VO 


'h. 


if* . 

V 


,Pc ) Ofs 


cause disfigurement (sec 326 IPC). 

Highest risk of stomach perforation am 0n , 




P OINTS TO FOCUS 


* Xanthoproteic reaction is seen d/to prod Uctj 
in HNO, poisoning. l0r > 



+ Barbiturates are most common y _ __ ,, naisonmg. 


+ Vitriologe is caused by H^0 4 . 

+ Perforation of stomach is caused by: H^sq^ & 
x pulmonary edema is caused by : H „‘ H °. 

Trauma. 

+ Cerebral edema is caused by ; Alcohol, 
aluminium phosphide. 


' C °iri( 




°rgor i 


'o Ph 


X 


DATURA 


• Also k/a road poison or railway f com munis 

• fruit (morphologically) looks hk 
(beans of castor seeds). 

Datura seeds look like capsicum seeds. 


• Muttering delirium are seen. n 

Pill rolling movement, tachycardia, carp io ogi 


Stomach Mucosal Appearanc 
Poisoning 


''•* Various f, 


otal 


Intoxication is characterized by: 9 D 

o Dry and hot skin (dry as bone and hoi as 

° Dilated pupils (blind as bat) 

Dilated vessel, flushed face (red as beet) 

° Delirium (mad as wet hen) 

o Dermatitis 
° DyspJiagia 
° Diplopia 
0 Delusions 


PHENOL (CARBOLIC ACID) 

• CNS depressant 




Hyperemic 

congested 


Snake 

BZD >AI. P > OC > OP 
Alcohol > Snake, Alurr j 


Fierry red 

Bloating 

paper 

Leathery 

Red velvety 


OC (Organochlorine), 
H 2 S0 4 


um Phosphide 

° p (Organophos ph0f 


'us| 


Carbolic acid 
aRsenic 


• Brownish and leathery stomach 

• Causes smoky green urine (carholuria) d/to compounds 
pyrocatechol and hydroxyquinones. Urine turns black on 
standing. 

• Constricted pupils, cartilage/ corneal pigmentation seen. 

• JVm findings: White leathery stomach mucosa, PCT 
necrosis in kidney. 

• FeClj used for d/g. 


ORGANOPHOSPHORUS PO ISONING 


k 


Organophosphates inhibit cholinesterase at cstcric site 
2 types: 

° Alkyls: Malathion, HETP, TEPP, OMPA 
0 Ary ls: aryls are more poisonous, e.g. parathion, para- 
oxan, chlorthion, diazinon (Tik-20) 


who presents with vomiting, diarrhoea, 

’n > n fafTT1 crsp iration ’ mi ° Sh ' rCd ,CarS ' puImonar y 
» S la‘ iofU PCr 

V- .erase level is most specific. 

^, C cho"^ js S ent f° r mvesOBakici. 

• upturns are seen. 

• M ( r/ir"‘ ,/ '^ ' V 'oximes, which attach at anoinic site and act 

• 1 .idote sare T i 1( ,v are contra-indicated in carbamates 

< 10 Ucti» a ' or -™ y 



6 e 201 


Pethidine, 

diazinon, 

malathion, 

HgCI 


500 ml 


Raw 

opium 


Endrin 


DDT, Par¬ 
acetamol 


Ethyl alcohol 
(absolute al¬ 
cohol) 


Characteristic Odour in Poisoning 


i5 re 

j> i0? 


03f |ic |lke 0d Qi aS sjavv) is seen - d/'to white phosphorus. 
Phossy j a " . ndromc. Acute yellow atrophy of liver. 


' fh0 ^^l° o,Synd T C,/ e 

# sm ° kJInS Cu s0 4 > Vitamin k- 

, An Ild0,e ' 


^0PO}SONm 

dumbness and tingling in the limb. 


_ Causes" ^ sa(jon j n the mouth and oro-digestive 

# 0un> ing S ^ t dryne ss of mouth in later stages. 

,ntellSe ! 'relatively contract and dilate k/as hippus. 

• Pup ils 3 1C n nrrv thmias, AV block may occur. 

, Hjf 01 " 51 


tract. 


inning resembling Natural Plse.is 





c ompo unds 

Acute mercury poisoning 


Asthma 


ifT'CC/tOtt 


Nu «vomic3/StrYchnine 

Zinc 

Arsenic 


Thallium 

Oi-nitro compounds 


Diphtheric colitis, 

(Sometimes Pheoch 1, 

Kawasaki d/s) 

Tetanus 
Malarial Chills 

Cholera, 

Fading measles, 

Addison's d/s 

Natural death, GBS. Poipl.yps 

Hyperthyroidism 


Fatal Doses of Poisons 


50 mg 

100 

180 

200 

m’ 

; ■ liyh : 

Heroin 

TEPP 

As 2 0 3 

Morphine 

HCN- 

(Cyanide) 

1 

Codeine j 

1 


Cyanide 

Bitter almond 

Arsenic, ZnP, Al-P (Celphos), Phosphorus 

Garlic odour 

HjS, Mercaptans, Disulfiram 

Rotten egg 

Zn-phosphide 

Fishy 

Carbolic acid 

Phenolic odor I 

Chloral hydrate, paraldehyde 

Pear like (Acrid) 

Kerosene, Organophosphorus 

Kerosene like 

Cannabis 

Burnt rope 

Ethanol, Chloroform, Acetone 

Fruity 

Carbon monoxide 

Coal gas like 
smell 

fJitrobenzene 

Shoe polish like 
smelt 

10.1 

•XI. JI Dk*v- 1 . - 

ry.\ • 





* Cholinesterases are found in Cobra venom which )es Ach 
—> M/s weakness —> death within a day d-'to resp. failure. 

* Unexplained b/L ptosis is the earliest sign d/to cobra 
venom. 

* Bleeding is dto phosphatidases, found in viper. 


. r oils St. 


n Elapidae family (Cobra, Krait) -> Neurptoxi-; [CNS / 
Khopadi] 

*• Viper —> Hematotoxic, vasculoto\ic(d/to phosphatidases) 

J Sea/Marine snakes —> Myoloxic (marked muscle 
weakness, polymyositis) 


Or, Urine EKai.iinaiior, 

* Albuminuria is seen m —> Kind's bite 
w Hematuria is seen in -> Viper bite 
c Myoglobinuria is seen in —> Sea snakes 
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i Non-pol* on< ** 




Poisonous vi 

SoiJll v, P er) 


Belly scale Large ' C ° Vt> ? fh 
entire breadth 


Teeth 

Tail 


Two long fangs 

Compressed 

Nocturnal 


Habits 

Enamples Viper, cobra, kra* sea 
snakes in India 


Not compress^ 

95 % of Indian snakCS 


—- „ the eye and nasal thield* (* 

+ ,n head scales 3* labial touches the 

cobra/ coral snake) in fralobials . 4th being 

+ Undersurface of the mouth has only 4 mj 

the largest in Kraits . _ is mg)- 

+ Fatal dose of Krait venom is mini < 5noke bite in Indio- 

+ Russell's viper bite is the m/c ef ” pt om atic bites by 

+ Ne ostigm,ne * atropine is beneficial m symp 
cobra. 


Fig.: Poisonous 


snakes of India: A. King Cobra; B. Common 


Krait 



*5 



Fig.: Non poisonous snake of India 



Canth*ride Foaming 
. Ctat/by vesicles, blister romioiton 



’ Mr ; 


a hi., 


ISiii 


SOME POINTS OF Qu]7JJ 
REVISION 


pugilistic attitude (boxing, fencing Cr de| y 
seen in burns ' Sc 

• Sexual asphyxia is a/w -> masochism : 

. joule burn is seen in electrocution, f 0Und 

of current 



1 Poj 


nt 


Arborescent or Filigree_burns (Li cht \ 

pattern) arc seen in -> tightening. k ‘ r 8's ^ 

Crocodile / flash bums are seen in —> elect r ^ 

Paleness of face, oblique ligature- mark, ,/° Cl, S 
saliva drooling outof mouth is sugg es ,j 

-.//«***• rd S*‘ 

Congested / Hushed face, marked with p^. * 

ligature mark, # of thyroid cartilage, enT’^N 
bullae on surface of lungs are seen i n ’ de^S 

Strangulation. 

Presence of finejyhiteJLalhery froth at 




Imouth 


and 


% 


: (W 


W f I - - 

is most suggestive of-> Drowning 

• Weeds in hands, washer man hands, emphy senia 
Paltauf’s hemorrhages and +ve. 

Gettler test is seen in death due to -> D, OWni 

• Naltrexone -> drug that reduces craving f 0r a | Co[] 

• Drug used for psychoanalysis i -> Scopol amine 

duboisine) and hyoscine whi.ri c/b admini slerj ,, 
transdermal patch. c 

• Caustic poisons corrodes mucosa bec/of h ygl 
action. 

• Aluminium phosphide is kept ir translusce 
waxy liquid. 

• Sparrow foot marker seen on the face is bizarre 5 
lacerations d/to contact with sheltered windshield gfe 
Seen in front seat passengers in RTAs. 

• Punnet square is a diagram that is used to predictoutccns 
of a particular cross study or breeding experiment i 
biologists to determine the outcome of an offspring ofi 
particular genotype. 


lest. 


^vTrTcf'Ulul 

|( ^ -ittliiJ^f^^eminal stains -> Luminal 

N ,°nro^ ncele . St is NOT userul in poisoning with -» 
f‘ u v Lavag c 
fla sirl 

iicroS enC . or ganophosphorus poisoning -> Tachycardia 

NO”f scCtl m fixture does not contain Lead 
ran p° vvdCr ^eristics of postmortem burn -> Presence of 
# 3 Reaction, red line. 

e nzyf allC ■ a nte' rnortcm burn air filled vesicIes - 
.Ofsccn'H ecn jn lead poisoning in adults -> 

[jOf c 01111110 ^ y 

Er ccP hal0pat a h c y ut c kerosene poisoning -> ARF. 

N 0f sccn ' eristic of antemortem wounds -> Chicken 
N'OT acb3ra 

fjtclot- ndjluen t of black gun powder -> Lead peroxide 

examiner 


:nt bottles JJ J 


b'OT a 

f,t clot- uc(Jt of black gun powder -> Lead peroxide 
jslOf 3 C ^! t conducted in India -> Medical examiner 

InqUCS !nnq Ue st by a doctor) 

inq ueSU • n of intrauterine death -> Adipocere 

>° T ,„n putrefaction 

fora 12 ' 1 ’ ich joes NOT lead to death by suffocation 
M eltl ° d * Throttling 

Sifl°ll 1 f 1 j ^| 1 j c h does NOT affect diffussion a*. misuc level 
poisoning' affecte conduction at N-M level) 
n0T used for corrosives -> NaO 

^Torescnt in heat stroke -> sweating 

N° ip c | iara cteristic feature of antemortem curt-..:::, 

N ° T \ Edges are sharply defined 

(b 11115 ovimnle of traumatic/ crush asph-.xJa •> 
vj 0 T an example 

Accidental strangulation 

balming fluid in ,ndia does N0T conlam L-h mo! 
NOT true of lightning Hash injury -» Compress on effect 
lair movement in its direct wave. 

OTa cause of indoor air poisoning -> Mercuial g;-.s 
MOT a test for seminal stains -> Luminal test 


• Laughing gas is -> N z O 

of 30°'00 an" ^ W ° Und by shotgun is seen 31 a distance 

• Caspar diclum (old ru|s of |humbi , s uscJ ^ 
tune since death. 

• Antidote of beta blocker is glucagon. 

• Kjrvi d0le .° rrn,nCral aC ' d P° isonin g is magnesium oxide. 

r a clinical features of atropine poisoning -> miosis. 
Antidote of beta blocker is glucagon. 

Abrus prccatorius poisoning resembles viper. 

• Pit viper belongs lo crololidac family. 

Tardive spots are echymoscs under pleura d/to death by 
suffocation. 

Phossy jaw is seen in poisoning due to white phosphorus. 

• Dhatura seeds may be mistaken for capsicum seeds. 

• Lee Jones test is used for cyanide poisoning. 

• Road railway poison Dhatura. 

• I PC 3 deals with —* Age. 

• 1PC 8 deals with —► Gender. 

8c Crl C, — * Punishment of narcotic & substance abuse. 

• I PC 44 deals with —► Definition of death. 

“ Blanket conscnt-for everything together at admission. 

• Hymen rupture clue lo trauma -* posterior. 

«-St to delect old blood stain from clothes are luminol and 
benzidine test. 

. Is r'.ii.r. uoes not rupture by riding, jumping, dancing. 
Ectopic Bruise are seen over eyes. 

.-.bane ol wound in single edge knife is ssedge shaped.In 
rouble edge kniie it is elliptical shaped. 

% ' v '‘bices is tiie other name for post mortem staining. 

Tor lcmt, ’Cak Coronary’ , was coined by Dr Roger 
Haugen. 

-t'Oi s is not under rights of consumer protection 



FORENSIC 


K >■’)>! 


i I roller and Gleser formula is used for estimation of stature 
from long bones. 

« Mugging is strangulation by holding the neck of the victim 
in bend of elbow. 

• Post mortem clot is characterized by -> Chicken fat clot 

• Most useful bone for sex determination from skeleton -» 
pelvis 

• Server gas is -> H 2 S, CO 2 


“ V;:vpsy none and couldn’t find a came, ic cc’i .d 

r. . gjt»v-' ri topsy. 

1 Robert sign is d/to gas ;n large vcsseVtoi tu 

■*• .vh.-.-i huic 5c;-’'. in r.jsenic poisoning 

•* P-ngria tt female cannot be hanged u.-i-icr sec 4 |.. t. , ;-,r 

* hrr.es of } Individuals ate ramed. B.ti .ay .1 > .••mt.iy 
them is sraturg of the skeleton 

* Total CrFC sections - 4’44 
Total 1PC sections - 5 i 1 

® Plantifi person - plaintiff is a pcrsoi: who has bcvn nnrrned 
in some way and is seeking compensetim iHc harm may 
take the form of a financial loss or physical injuries. A 
company may also start a lawsuit lo recover damages for 
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.< the pa«>' mak 

loss. In some ta^c . t ._ tonl . 

s the complainant or t «■ to!op ia and pe* xli: 


llatio 
rtner. 


— c C oioiop‘“ - •. >.,, •> sexual 

--'~Z££**** ,e * 

no is an act o nte tcourse 

“*«c^.c^-^fSock» 70 

non rupture. -C 1 ]>p0St in 5 0 

oriegn body -P oterol f ^erbation. 

^U-lclock position due maastc 

in vaginatus emph)*"* 0 '* ^ niz jd,ne test 

for human Wood suins-p. r pc) 

Code of Criminal Pm**”- 1,7 ‘ rK en.ly «-* 
ut suecedenum indicates fetus was m lvc 

rti by which offences are hiahle- Subjeo' » * 

ZSgT***" *- ^ ,45 ° f 18601 

ay be tried by- 

the High Court, or 

) the Court of Session, or fr-nre is shown in 

i) any other court by which such offence 
the First Schedule to be triable, 

Any offence under any other law s . ^ ^ 

court is mentioned in this behalf m sue 
by such court and when no court 
may be tried by. 


(j) the High Court, or 
(ii) any other court by which Sll 
in the First Schedule m u c 1 


in the First Schedule to b e tr - 
Facies lypes seen in hanging- | a f aci| ,' lab k ' \ 

Facies types seen in m drowning..,, ' 

moulh at water leveUlead tilled bad', > i« 

Eyes glassy -™d emply, unable , 0 r„ c *'' h 


fear evident on the face. 

Hyperventilating or gasping j n drow n j n , 
aquosum g is 

Labour act. prohibits labour activity 0 f 


% 


Ph v< 


a Pen 


v 


S °1 ll 




V 


|4)t male nd 16yr female 
juvenile deliquency act 1960 up per a 
girl. 18 

Angel's dust- phencyclidine. \ 

Appeal against consumer redrcssal can b e r 
Forum’ (State commision). L ni ct| j„, (j 

Marshal's triad is seen in explosive b 0 


b | 




It includes punctate bruises, abrasion^ ” U ‘ ast ini„ 
lacerations. ,a H Pl * 

Scalded mucosa is seen in ingestion of 
Drug and cosmetic act, 1940 aims to control ^ 
and strength of the drug. It was amended i n 
Narcotic and psychotropic substances act 


Narcotic 

in 1985. 


Pas*. 





emerg er| ce 

of risk factors 

in population 
In which they 
have 

not yet 
appeared 

potion taken 

prior to the 
onset of 
disease 

(In pre 

pathogenesis 

phase) 


diseases, 
Coronary 
heart d/s, 
hypertension I 
| 


(e.g. avoidance of 
smoking, fatty diet, 
exercise to avoid 
risk ofCHDor HTN, 
source reduc" in 
malaria 


Health Promotion 

• Health education 
(most cost effective 
intervention) 

• Lifestyle & 
behavioural change 

• Nutritional 
intervention (food 
fortification) 

• Environmental 
(safe water/ 
housing.). 


Specific Protection 

• Immunization 
against VPDs 

• Vit A in children. 

• Contraception 
(STDs) 

• Chemoprophylaxis 

• Protection against 
occupational 
hazards, accidents, 
allergens, 
carcinogens. 

• Bed nets 

• Quarantine 




Action to 
interrupt 
progress of 
disease ft its 
c/c 


Intervention 
in late 

pathogenesis 

phase 


• Early diagnosis 
(screening test, 
case finding) e.g. 
pap smear for Ca 

Cx In T.B., leprosy 

• Treatment STD ft health 

programme 

• Disability limitation Poliomyelitis 

• Rehabilitation 


A/. COUNTS K> FOCUS 

'r Primordial prevention is the best method of promoting healthy 
lije-style in children nnd is best for noncornmunicnble diseases 
(DM,CAD, HTN etc} . 

“ Yoga con be considered under preventive medicine. 

' ,v Health educations one cf the most east effective interventions. 
Health programmes initiated by the governments are usually 
at the level of secondary prevention. 

■ Disability prevention relates to ail the levels cf arc vent ions 
[e.g In polio) 

- Decreasing the occurrence of impairment by mmunuation 
(l'l J doses cf OPd in early infancy. 

• Disability limitation by T/t (?.’). 

- Preventing the transition of disability into handicap (M) 

- In c d.oonosed ruse of rheumatic fever, pentcs'.n injections 
are recommended every 3 weeks. which it. on evaenn.e of early 
atzgnos's and treatment (secondary prevention). 

Disease : Any abnormal condition of an organism that 
impairs function. 

Impairment: Any loss or abnormality of psychological, 
physiological or anatomical structure or function. 

* Disability: Because of impairment, any restriction or 
inability to perform an activity in a range consumed 
normal for a human being. 


Scanned by CamScanner 


















































• n individual, resulting 
A disadvantage lor a. P« ^ |imiB ./ pre vcr>« 

f,„ m an | m ^; m '"^ red „„m,al(^" dins ° natt Hepatitis- [NOT 
fulfilment of a role consid* jndivi dual. 

sex/social/cuitural factors) 


Iceberg phenomena 

Different iates b/w apparent and 


infection- Seen in Leprosy, HTN, DM^^nt , 
iteoatitis. [NOT shown by measles, n, K „,, ' > 


Disease 


Control / Elimination / Eradication^ 


mbeli 

Quarantine 

Healthy individual isolated after 


, Polio X 

a - r =b ie ;'\> 


N 


Definition 


Control 


I Operations 
aimed at -ring 
incidence, 
duration and 
risk of d/s, 
keeping the 
frequency 
of d/s within 

acceptable 


Interruption 

of 

transmission 

of d/s. Agent 
is present. 


Terminati 00 
of all 

transmission 

of infection by 

extermination 

of infectious 
agent 


for the longest incubation period of P ° Su h: , Q 
under observation) (in contrast to j hai 


u..—- -- — lsolnti 

restrictions on healthy contacts of i nrp „; ° n Q-, ; 


■s> 


-- ln ^C|irx 

Duration : Maximum incubation peri od Us % ^ 
First applied for plague (40 days mean) 6 d ' J 

In epidemic cases surveillance i s do d f ° r y e || 0 

e *0r a ' 

v? 


incubation period. 


j I limits 



I Importance 

"t- 

Most control 

programmes 
focus on 1* and 

2' prevention 

Regional 
elimination 
is an 

important 
precursor of 
eradication 

Agent is 

not present I 
in natural j 

environment 1 



Small pox 

(eradicated) I 

1 Example 

Malaria 

Leprosy, 

Yaws, polio, 
maternal 
& neonatal 
tetanus | 


^POINTS TO FOCUS 

+ Quarantine is primary prevention. 

+ isolation is secondary prevention. 

Quarantine is done of healthy people while • 
infected/ diseased people. ' Sol °tio n , 




POINTSTOFOCUS_ 


J 


+ India has alimnoted these diseases : Dracaacaiiasis (Feb 
2000), Yaws (2006), leprosy (2005), polio & neonatal tetanus. 
•y World has eradicated /Globally eradicated-Small pox 
•F Disease under global eradication campaign are polio, meas 

and dracunculiasis . 

*>• India will eliminate in near future -* Leprosy, kalazar, filariasis. 
4- Last case of wild polio virus in India was detected on Jan 13th 
2011. 

y SEAR (India) has been declared polio free in March 2014. 


Surveillance 

• Data collection and analysis for action 

• Passive: When data sent by designated healn 
individual on their own, periodically as r 0U f ™ faci,it 'ts 4 

• Active: When designated official, usually 

health facility visits periodically & seeks to^H 
from individual or registers, log books, nied| C ° lleCI||id 
at the facility to ensure that no reports/data 

incomplete. are 

• Sentinel surviellance is a methou lor identify* 

cases and thus it supplements notified caS es g "S 

• Diseases under surveillance by l'- ;q 

o Polio, rabies, malaria 

° Relapsing fever, salmonellosis, human influenz 
o LBTF (Louse Borne Typhus Fever) 


•JT 


”•2 

EPIDEMIOLOGIC 

a a 




Mass treatment approach 

(Mass chemoprophylaxis) is used in 2° prevention, in control 
of certain d/s e.g. yaws, pinta, bejel, trachoma, malaria, 
endemic /lymphatic filariasis, plague. [ NOT applied for 
cholera]. 


There are 3 aspects of morbidity 

• Disease frequency -» Measured by incidence 
prevelance rates 

• Disease duration —> Measured by disability rates 

• Severity -» Measured by CFR (case fatality rate) 



b5er vational study designs to 


in^erarec^se 

in* stlg , 0 ng latent P er,od 

w ^ tig3te ffects after single exposure (of a cause) 

^ lfl ' , "» i l'^« ure&determlr ’ ants 

relati° nshl P 


.measure ***«■ 

Dir eCtY 


low 


CD* t 


medium 


Cl*' 


nee* 


5e>e« 


ction 


of bias 

bias 



Cohort 

+♦+++ 

- 

— 

♦++++ 

+++ 

- 

- 

+++++ 

♦+++ 

+++ 

(If prospective) 

+++++ 

+ 

(if population 
based) 

+++++ 

medium 

high 


all biaS 


get 


LOS 5 

C onf° ul 


to 


follow 

required^ 


up 


Tirne^i- _ nof su j ta ble, N/A not applicable ] 

+ , + Most suitaoie, 


high 


l* 



Subtype study 


■■ y/yT/ -/ X.Tg. V:.v 

.A' , • | ■ - . N , 


z 

5? 

* £ 

tu a: 

4 S“ 

x t 

tu 2 


DESCRIPTIVE 

(Hypothesis 

formulation) 


Analytical 
(Hypothesis 
testing) 


Experimental/ 

Interventional 

(Hypothesis 

confirmation) 


Ecological 

(Correlational) 




Cross sectional 


*« J, -a. i •* ll J. 

Population 


Group of 
■ people. 
Population 
Individual 


Case control 
(Case 
reference 
study) 


Cohort 
(Follow up) 


Community 


RCT/ 

Clinical trials 


Retrospect;*'..* Individual 
study 



Prospect ivry i ndividu r. I 

longitudinal 

i 

study 


Odds ratio 


Incidence, RR, 


Rare d/s, 
lx of multiple 
exposure 

& its determinants 


Chronic d/s, j Rare d/s, 
. AR, survival lx of rare cause, | 

I Single exposure & ■ 

| its effects 


Community ; Community 

intervention 

studies i 

! Patient 


Field trials 


- 


1 Healthy 
1 people 
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IBS 

5 "L , n te dA U,ed '° 
V "* ** o/ '* r L inrirfwitf «" rf ° c 

ongitud.nolstudy*S fp idfnt ,/y n's*A>^^ *j/ffn * 
rurfy natural h/o d/s ana , stuay 

******* , honi ^ 

Incidence of d/s is caw ^ 

ongitudinal study) rt nristicol method w lC 

Z *»»** * .« !° u TT a t 

■>«»¥>« ’ im ***?£ I m**!* eW»!£2U 


AS£CONTROg/REIE25£5SI!^^^ 

---- i u^^nthesis. 


Common first approach to test causa' '^° n vv ho had 
PrccecdsfromdlkcUocausc.^ 


riitivua iiv" -- 

already contracted the disease) ^ 

Multiple etiological factors of detenr ,ined by odds 

Smoking & lung cancer relationship is determ 


esied cm- control study dcstpt B a P'” S P K 
rsign. 


COHORT STUDY 

. Also k/as prospective study. iongUudinr.1 study, forward 


; iu 


Kt . The best evidence comes from m _. 
desienvd RCTs <+ ++ 0 > r«ro spc J 

(nou-concurreu.) > prospect,ve e„|, otl ' H 

control (*++> > <™ ss scc, ‘°"a' > «ol„ gi V 
, Ho „ever, evidence comes mosLafl^^ts, M 


studies. 


‘oh 


s tf 


SlUUt'- 

jylost accurate results are obtained f ro 
(systemic reviews). 0111 tn^ 




\ 


D|jf ^YS TEMATlC ERROR 




i or 


Co 




It is the result of a systematic error in th e a . 

° f a study- eS ' 8n 

• Memory or recoil bias 

When cases and controls are asked about 
is possible that more the cases to recall th Ni 
certain events than controls who are health ^' S V 
systematic distortion of retrospective study Peo Pl^' 

• Selection bios 

Occurs when the cases and controls Se i 
representative of general population. Cctetl 

• Attrition bios 

Differential non response in various grou 
RCTs or cohort studies with “Loss to foii 0 U ° c % 


\ 


5rg 


pattern of non response can differ from 


r ~ i °ne vm r 

other in the sense that in one group more severe H 
out whereas in another groups most mildly 
’Lead-Time 'bias 


' CBts S 


icokinp study or incidence stttdy.^ ^ of 


• Proceed from cause 

precisely formulated hypothesis. . / - 

. Multiple outcomes after o single exposure (etiology 

factor /cause) are possible. 

• Merits —> Incidence is measured 

• Demerits -> Not suitable for rare disease, u jee 
exposed to risk. Long follow-up is needed (cosily) 

• Valid or good association between d/s and cause (e.g. 
smoking and lung cancer) should be there or incidence 

should be high for cohort study. 

• A cohort sludy is the best way to identify incidence & 
natural Hx of a d/s and can be used to examine multiple 
outcomes after a single exposure. 

• Potential bias in recall & observation is lessened since 
exposure can be determined prior to event. 

• Relative ability of a study design to prove causation 
Preference of epidemiological studies for establishing 
causality is in order of 




f cus. 



done to avoid subject variation and 


K3>ointst6 focus 


+ P ° b ^ ation b ‘ a * tria d includes-* agent, host and environment. 

0 jdem iol0g,C ° a l triangle includes -* agent, host, environment 

. ^nlog !nriihntinn nf>r\r\ri IIfa sw •*. — ± 


+ Association is simultaneous existence of 2 variables 

T f nrro r_ 


or continuous 


* [ P ;detni° loglC aCC0Unt s for incubation period, life expectancy 

* Jtirf e ’ ^Laen and duration of course of illness. 

C fh0 st ° r P °^ pd on communica ble d/s mo del. 


v t-juiience o; ^ vana 

orrelation Is relationship b/w 2 qualitative 
variables 

gression provides structure (quantification) of relationship 
b/w 2 quantitative variables 


is based^ 

frioM- 


fOUNDlNS 

u. nl h exp° sure and d/s IS callcd con founding 

4~ 4 Ua A/c* ^-4 ‘ . r- 1 


All cases are not detected at the same stage of th 
In cancers, some may be detected at the time of 6 ^ 
such as by pap smear and some may be detected^' 
disease has started clinical examination. But the h ^ 
is generally from the time of detection. ° 

• Attention bias /Subject bias 

Subject under sludy may alter behaviour systemicall - 
they know they are being observed (Howthorne 

• Measurement/classification bias '■ j 


aCl o r ^ v ust bc related to the d/s in question. For 

,|gr, h <*_ Aar it miivt hl> n rll'tfrminnnt wTt 


fs c 


in be con— 

variable t and wjth the cxpo siire under investigation. 
° cCUrenC f unding variable is distributed unequally b/w 
.The cor T d unexposed populations. 

esp° se ° , nSZ el procedure is used to control observations 
M^ 1 ' groups/strata. 

in J phase the confounding variable , s eliminated' 


founder, it must be a determinant of the 


Hill s criteria for establishing association and 
causation in chronic d/s epidemiology 

Temporal association (most important criterion of causal 
association) 

• Strength of association 

• Biological plausibility 

Coherence and consistency of association 

• Specificity of association 

• Consistancy of association 



Measures of Association 


, 0 ,W‘«“ lh> ■ 


jzatioir It is the 


most ideal method to 


. te ^h known & unknown confounding factor 
js done in experimental studies. Randomization 
Mhe head of a trial. It is superior to both matching & 
lS it also eliminates bias. 


^'Vhing'- ' s done t0 e *‘ m ' nate known confounding 

° ^ it is done in analytical studies to ensure conma 
factor • u ,s u ‘ 

bility b/w cases and controls. 

Restriction : Restriction of the study to a sub group 
° who have a particular characteristics 
ana lytical phase (during analy A 
^founding variable can be controlled , 
o Stratification 

„ statistical modelling (multivariate) 


p-valuc 

Odds ratio (Cross product ratio): Is derived from case 

control study. It is a measure of the strength of association 

b/w risk factor and outcome 

Correlation and Regression co-efficient 

Differences b/w means 

Proportions or rates, the rate ratio 


2.PPMTS tore cus 

T C.ronbach 's alpha is coefficient's of reliability or consistency. It 
is function of the number of test items and the average inter 
co-relation among the items. 


Relationship b/w Incidence nnd Prevalence 


Bias in collecting data. 

Berkensonian bias 

Also k/as admission rate bias. Bias d/to difference inti, 
rate of admission to the hospital. It is a type of selectio- 
bias (Selection followed for hospital admission). 
Confounding bias 
Can be minimized by matching. 

Keyman bias 

Prevalence-incidence bias. A form of selection bias dto 
missing of fatal cases, silent/mild cases or cases of shin 
duration from study. 


Association 

The concurrence of two variables more often than would be 


expected by chance. Association does not necessarily imply 
causal relationship 


Correlation 

Indicates the degree of association b/w two variables or 


Prevalence = Incidence * duration ( V - I * D] 

Longer the duration of the disease, the greater its 
prevalence, (e.g. in TB) 

On the other hand, if the d /s has hi gh mortality , hi ah ca se 
fatality, easily curability (v ery short duration) oi acute 
conditions either because of rap:d recoveiy or high no. of 
deaths, the prevalence rale will be relatively low compared 
with the incidence rate. 


characteristics (Karl Pearson formula). Correlation co¬ 
efficient ranges from -1 to + 1 


A.V, 
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IMPORTANT PEF lNlUQNg naturaI 

. Zu^: An infection tnmsmtoil* -» 1 

. ■*«*■ - smi ” ed from m “ ,0 

. infection transntined in either direction 

b/wMtanl&mnn.E.e.Trjfanosontacrmi. 

. Din e, Zoonoses Infection transmitted f 

susceptible vertebrate host by direct con 

• Cyclozoonoses These involve more than one vertebrate 

• Metuzoonoses: Transmitted biologically by invertebr 


• Saprozoonoses: Involve non-animal developmental site. 

• Epizootic: Epidemic of d/s in animal population. 

• Enzootic: Endemic of d's occuring in animals. 

• Epornithic: Epidemic of d's in bird population. 


EPIDEMIC 



• First case of an epidemic is called -> Primary case. 

• First case that come into the attention/notice of investigator 
—> Index case. 

• In case of an epidemic first thing to do -> Confirm the 
diagnosis. 

• Quarantine is done for double the i.p. 

• Epidemic curve: Graphic plotting of the distribution of 
cases by time of onset. 

• Epidemic threshold Is the number or density of susceptible 
required for an epidemic to occur. 


. ,„v cpidc-mfc : Operolionally. e 

are defined as those where the H| V S 
pregnant women is consistently 

# lmp ortant epidemics: *0 

o , n 1955 - Hepatitis E in Delhi 

„ m 1994 - Pneumonic plague i n s 


PANDEMIC 

. Epidemic occuring over a very wj(J 
international boundries & usually a fr ecti C ar ea, 
of people. n8a C\ 

. Important pandemics: \ 

o Plague pandemic of Europe during . 
o in 1961 : Cholera pandemic, still com’ a §e s 
o In 2003 : SARS tln ^d 

0 In 2009 : Influenza (H 1 N 1 ) pandemi c 


ENDEMIC 

• Constant presence of a d/s in a defined 

• It could be: 

o Hyperendemic: when a d/s is constantl 
incidence prevalence rate and affects V'“ ai 
equally. He 


8 '° sra Phi tl| . 


o Holoendemic : when a d/s is h as 


hi 8 | > level 


'll 


infection begining early in ijf e & ^ lev «i C f c 
children population. ec,s m 0si f ‘ 

o Ecdemic: it is of relating to a ids that ori 1 
the geographical area in which it occurs 

Response 

• "The proportion of an exposed group that 
specific effect" (dose-response relationship) ^ 

• Dose-effect relationship provid- valuable i n f 
for the planning epidemiological studies & j, i^' 
investigator to choose an appropriate effect to stud ' 


'Pd 


covering iIk 


Effect and related terminology 

• Effect is the result of a cause. General term 
impacts and result 

• Effectiveness is a measure of the extent to which i 
specific intervention, does what it is intended to do feu 
specified population. It is the extent to which a programme 
or intervention has made desired changes or has met its 
objectives. 


; s a quantity that measures the effect or ; 

ricL* r*f !1 _ 


fffC t ' nCl,SU f requency or risk or a health outcome. 

L 0 r ^ exist when the effect of a factor varies 

ll.e le«' of another facor. 
nt t0 which a specific intervention, produces 
£|U c,cy M'result under ideal conditions. 

1C the amount or output against the input. 

f.rr> tie " c> 15 




/%IN I J - --- 

*^*\Z s iroble method for measuring efficacy & 
* 05t RCT. 






OW enient a bout the end result of a program seeks to 
precise s tate ^ ^ p i an ned end point of all the activities and 

^^ h Me aSurabIeandattainableState ‘ 


Attitude 




towhi t . pr0Dab|llt y Judgement which describes the extent 

relation^’H 10 IVldual cons 'ders a particular circumstance or 

least/nnt \ i ? Atlltudc ls a/w emotional valence and is 
least/not likely to be infuenccd by motivation. 

Opinion 

ofviTw 0 ^^’ PrOV ' Si0nal View he,d b >' lhc Poeplc °n a point 



Beliefs 


Are usually permanent, stable almost unchanging. These are 
usually derived from our parents, grand parents, and other 
poep e we respect. Cultural Belief is a learned behaviour 

'v ich is relatively stable, consistent and permanent but liable 
to change 

Habits. Accustomed ways of doing things, e.g. hand 
washing before handling food. 

Culture. Learned behaviour which has been socially 
acquired. 


r desired end result of speci fic pub! is. nealth activity 
ve d in a finite lime - re P rcscn,s measurable and 
aims directed towards objectives. 


Coal 

“The in 

n ’ C,S “V' l 4esired state towards which objectives ;.-.d «■» 
ultimate oesu 

are dir 


intended outcome of a program 
urable in operational term”. It's defined as the 


‘ourccs 


ireded. Goals are not constrained by a existing 

urces. nor are they necessarily attainable Goals jr e 

r f ciatements about the health outcomes c: s fins 
always 


Mission 

The purpose for which an organization exists 

Learning 

There are 3 types of learning 

I Knowledge -»Is cognitive component of learning 

2. Attitude -+Is affective component of learning. Attitudes 
are acquired characteristics of an individual. Once formed 
attitudes are difficult to change. 

3 . Skills —>Is psychomotor learning 


• Aculturation: Culture contact 

• Si EPS methodology developed by WHO for international 
comparison in the prevalence or risk factors for non- 
communicable d/s in a community. 

e 1st disability census was done in 1981 . 

• Dr..Polity measurement scales: 

HBS scale (Wing's comprehensive Handicaps, 
Behaviour and Skills schedule) 

3 Disability Assessment schedule (DAS) 

International Classification of Impairment. Disability, 
and Handicap (ICDII). 

IDEAS: Indian Disability Evaluation and Assesmcnt 
Sv.ule (IDEAS), a scale for measuring and quantifying 
mental disability on the basis of self -care, interpersonal 
activities, communication & understanding, job work. 

° International Classification ot Functioning, Disability 
and Health commonly le as ICF, is a WHO framework 
foi measuring disability at both individual 3c population 
level. 

' ferg. ledinisiveniion' 

It combines comprehensive and integrated appioach 
Started with a basic puipose of reducing lit V transmission 
in most vulnerable population. 
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.icrs. lni' aVl ’ r,<) "' 
, . , c *cx w,,f _ nl | a hourcr». 

. Targeted group 

UM-r ofdniP( ,i;f, ; , : h ()T factory' ">' kefl 

a „jMrcc.ch.Wrcn f M” ' 

• the w-am ‘ 1/c 0 fconJ ,) r Tl5 

* I/i of STD*. P' ov ''' c(mM 71 ll nicai«‘’ n ^viour 

. nch a v,uural change com j||pr0 ^, c be 

• CV„.ng " Cl 

change ./NOlanf-IHV 

Purchasing power parity (PP?) currency 

P/T „ defined a, the no ^ ^ an d services -n «hj 

OSHA guidelines ^misiration (OSWV 

Ora, P .m«ul Saftiy ” J -.totton c»" lro1 

80 ,d,l,nc, arc rccr.mnrcndcnon. to 

hospitalized individual 

-> Mercury is best disposed off by -* / by _> Drugs 

+ I/c,nr« /or hW banks m India __ 

controller general in India. 


Me.*’ - 
MumP -> S,,/ ’ 

B , W iveRisKIRB) 

. inciilccc of Jis» amuug exposed 
cl (KK 1 .nd.cr.lc-r, no dice „ r 
. important lo clinicians. 

# -Jells about strength of association. 

* It is a ratio not %■ 

<1! 



o 




KK 


*NI. 


Attributable Bisk (AR) 

* Xdls about extent of d/s. 

• Expressed as %. 

I,-Ik 


Alt = 


J NI 


11.4 


Case Fatality Rate (CFR) 

Kepresents killing power / virulence «»r,|j H . a 
It is simply the proportion of deaths to eases ^ 
The time interval is not specified. 

Used in acute infectious diseases 
CFR indicates severity of acute disease . 

rFR = iBlalJ P. P f dgat hs d jULtop.nticiilaTjjgg- 

C Total no. of eases due to same disease ' * 


K)(j 


case 


ridary Attack Rate (SAR) 

nbc-r of exposed persons developing d/s 

of longest Lp following the exposure to pnmary 


No. of exposed persons developing d/s 
within the range of longest i.p. 


■x 100 


Total no. of exposed or susceptible contacts 

Secondary case within i.p. 

__1----- r— X 100 

Suscept/bJes (total child - (immunized + 


• CFR = I - Survival rale. 

Standardized Mortality Ratio ( MR) 

• Ratio of observed deaths to expected deaths cxpr Csscd 

percentage 51 

• It permits adjustment for age and other factors 

• Simplest and most useful form of indirect standardize 


primary case)] 

• Used to assess communicability of d/s (c.g. SAR of 
pertussis > measles) 

• Calculated on the basis of maximum incubation period. 

• SAR for 

Varicella, pertussis -> 90% 


pTi POINTS TO FOCUS 

+ Best method to compare vital statistics of two populate^ 
age standardized death rate. 

►f While analyzing a data, allocation into similar groups is dent 
to ensure comparibility. 

• Crude mortality rate (CMR or CUR): Total number of 
deaths divided by estimated mid year population per 1000 




r 


^ . (O estimate the burden of a d/s in a 
of lest n ,caSU | r c'llD causes 25-30% of all deaths in 


Important Terminology 


« S' 10 unity- |j 

* 0t magnitude of preventable mortality or 

die*?, 

of A 


^ S ‘ |ica tes ' hc 

* ,l 'frt r fJisga 

^edl-* a(cS j s a way to make laircr comparisons 
W c a dju sline ^ j' lh different age distributions. Rates are 

* A6 t *cen U roUp ^ co rding U> races, genders, or time periods, 
^adj^^/population distribution is used to adjust 
* . s tanda rd * ila] j x .ation rates. The age-adjusted rates 

* ' a( |, and ^° SP lcasU rc S adjusted for differences in age 


Oft 

Example 

Contagious 

Scabies, trachoma, StOs, leprosy, stye 

lloloendrimic 

Malaria (Aflocts mainly infants/children) 

Pandemic 

Influenza (1018), Cholera el lor (1062), Ac 
hemorrhagic conjunctivitis 

Exotic 

D/s imported . Yellow fever in India, Rabies in 
Australia/ USA 

1 Hyperendemic 

D/s is present in high incidence & prevalence 



affects all age 


POINTS TO FOCUS 


de»' 

arc 


jutn 


inary 


(jis trib ution * r j jxat ion is used to compare mortality rates 
nirect standa This is done bccoz of the difference in age 
* 12 coun^ s - 1h ‘ • 

distributions- 


t&M*. fcClion is primarily dependent upon length of 
‘‘’Please is infectious toothers, 
the P r 


duC tiveRatc(BRR) 


oB of an in 

^ ° primary ease 


z: :i 

->■ Bimodal peak of d/s (bimodal incidence curve) or bimodal age 
distribution is seen in — 

Hodgkin's lymphoma,leukemia, nasopharyngeal carcinoma 
and female breast carcinoma. 

-T Ring Immunization Is given for 100 yards oj a delected case. 
E.g. in small pox & measles. 

'V Chemical isolation is rapid t/t of cases in their own homes 
and rendering them non infective as quickly as possible.(E.g. 
in STDs, TO, leprosy). 


lime 


,tional Death Certificate 


,lltern -rtificatc recommended by WHO lias 2 parts. Pa 
' DtJth C< ”j(h immediate and underlying cause ol'dcclli. IS 
llteord'any sign^c*. associated disease. 


art 

;irt 


Short-term fluctuation of d/s or epidemics 


i. 




|N»«^ 






.arfxrto** (•)■ 
ti&th 


'ssr- 

<bV 

******* 

ardW 1 ’* 


knowtooe nrvl b»»Urf. tt*» CJ*™ ti .ru* *.•* v - 

Bronchopnoumonta 

dlio to (of of) 




Point source, 
single exposure 


.dtia to (or aft a Cora—r> ) 

Stf anQuja t.Rfl A® f H ,a . 

dt»o to (of aft a </ ) 


W- 


diie to (or aft » cofift«qo*^>f^ tV ) 


□ 
CHH] 


o 


*» 

o 

u 


Dtabetes 


r~rr~i 


ssssr 

w «rt!aw)Ki*» 

^ ot tfyino. tucfi us Heart <x re-^rutirty laJ^e. ■ "»*>* irur-l-ia 

« Line la Disease /condition directly leading to death. 

Line I b Antcccdcnt/underlying cause 
Line lc Main cause leading to death 
(Line lc is essence of death certificate) 

« Line 2 Other significant condition contributing to death 
but not related. 


f/.Uitiplr*/ 
rcpcaffed source, 
continuous 
exposure 


a 

C3i 

o 

Q. 

Q 


Median i.p. is important, All coses 
develop v/ithin one IP. symptoms 
start af same <md abrupt ending 
(explosive) 
flo 2’ waves 
F-xamples: 
food poisoning, 

P-hopnl gas B Chernotr,! tragvdy 
Minmnta d/s 

Gonorrhoea (C5VJ) 

Legionarro's d/s 
A '.veil ut contaminated v/ater 

Infectious origin (Polio Hep A), 
via arthropod (p'ogucl 
Cases (Urznlop later titan t? , 
Stow transmission tn areas vulh 
good herd immunity, 

2* waves aiv/T,s 
SAR is hu.-n 




i 
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Periodic fluctuation (Trendy 



Seen in most 

communicable d/i 

• Measles. Rubella 
Varicella 

m Hay fever 

• Gastroenteritis 

• Cerebral 
meningitis 

Related to 

environmental 

conditions (vector- 
dynamics 


!%*>**%£ 

I . Measles (2-3 

I. £%***? 

I mpre vaccine era 
• Influenza 
pjndefT'C 

: occur d/t natur3»V 
! occurring » ntl K e ^ , 

orations in the level 

of herd immunity 

(antigenic variations). 
Related to seasonal 

^nation & migration 


i in c ° r0 ° 3r * c e 
I . Lung canc 

■ . T.B. 

. Polio 

• Typ hold 

• dm 

. Diphtheria 


Changes^ the 

occurrence of 

ds over a long 

period 


Infectious diseases whose 
active immunization 

• Diphtheria 

• Polio 

• Tetanus 

• Measles 


Diseases with 
very short i.p 
(hrs to 2-3 days) 


Incubation period of some diseases 

I Bacillus cereus diarr hoea type) 

(1-6 hr emetic type, 1-2 ° a v 0,d 
Gas gangrene (<3 d) 

Influenza, anthrax (1-3 d) 

Cholera (2 d) 

Bacillary dysentery (1-7 d) 

Tularemia (1-7 d) 

Diphtheria, plague (2-5 d) 

(Mnemonic: BBC ATP PGISeminar]_ 


Median length 
i.p. (10 days - 3 
wks) 


Viral diseases 

(Chicken pox, measles, mumps) 
Pertussis 17 -14 d] 

Typhoid (10-14 d) 

Mumps (14-21 dj 

Tetanus (3-21 d) (Mnemonic: P,M ; TJ 


Longer i.p. 
(Months to 
years) 


Rabies 
T.B., Leprosy 
Slow virus ds 
Kala-azar (1-3 mo) 
Filaria (5-8 mo) 
Elephantiasis (10 yrs.j 



Both active & pass,vevacc,notion tQ 

together 9 \ 

. Diphtheria 

# Hepatitis 0 

• Tetanus 

. Rabi« ( l>ulNOTf 0r| 


the; 




Isolotio 1 * bas distinct value in 

• Diphtheria 

• Cholera 

0 pneumonic plague 

• Streptococcai respiratory diseases 

Soil acts as a reservoir for the agents off 

infectious diseases 

0 Mycetoma 

• Anthrax 

• coccidiomyeosis 

• Tetanus 

Only human being are reservoir for 

0 Measles 

• Salmonella (Typhoid) 

• Hookworm 

• Amebiasis 

• Leishmaniasis in India 

• Cholera 


: asi, 




Ol/l 




|| f| POINTS TO FOCUS 

■T Reservior and source are not 



Vnon yrnoii: 


fever & 

* pcn6° e nh us( n1ltC ) , 

* -.ruht> pn (mite) 

* P t _ in spotted fever 

, R^ount*" P 

* u „rears in 

,kcU° n 

set disease 

^prill' 2 

» l|S ^., 0 st°ma 

* S '“ ,, HA s kH' n " nl “" on 

uin P nl 

Nl £a5leS nV 

Chickenpox 

uepatit’ 5 

- nine ^ MCH] 
tfn:* eepl 8 


Hookworm, the source of infection : soil contamin at 

with filariform larva but the reservior is man. e ^ 

.y In tetanus both reservior and source ere same: Soil 


Dead - end infections (Man is den ' end host 

• Rabies 

• Plague (Bubonic) 

• Tetanus 

• Trichinosis 

Transovarian transmission is seen in - 
Diseases bom by - 

Tick, mite & sandfly [ Mnemonic : Trans MisSion] bomdi 

but it is not seen in louse, flea born d/s. 



Direct contact 

Man to man transmission is seen e.g. Scabies, pediculosis 
Mechanical 

Mechanical transmission by arthropod e.g. Housefly 

D/s onset 1st possible point Final critical diagnosis Usual utv, cX <5 i a^noS'S 

- ' _-_ 

*I ' 

t SC'kKFNISCj HMF , 

|_l.FADTIMF i 


n: POINTS TO FOCUS 


'art period 


tf&roiocUs; 


known to occur in : Measles 
+ CarTI T-ml infection is not seen in : Measles 
* iUt T nwnity is not important in : Tetanus 
4 Herd ‘* n is n ot useful in : Polio, Hepatitis A. 

+ ore not protective Vs. Pen 


d D/s which is globally transmitted by anopheles, aedes, and 
culex mosquitoes — Filariasis. 

d Airborne transmission occurs by dissemination of airborne 
droplet nuclei (small particle residue of size <5 mm) containing 
microbes. E.g. Measles virus, VZM, TB bacilli, 
d Contact transmission is the m/c route of transmission of 
health care associated infections. 


Case notification under /HR 

• Cholera • Polio 

• Plague • Influenza 

• Yellow fever • SARS 

♦ Small pox • Malaria 

* Relapsing fever ■ Rabies 

* Salmonellosis * Louse borne typhus fever 


CARRIERS,'TYPES 


n- - •- s 


Tran 


smission of Arthropod Borne 


Dise; : :* 


» Vs .. W . ~ A - Xt+iSU _.fc. Jk.L; :.«.V •. . ' • 


propagative 

No cyclic change, 
only multiplication 

Cycle of Plague 
bacilli in rr.t r '.ej. 
Yellow fever vi us in 

aedes 

Cydo- 

propagative 

Disease agent 

Cycle of Piasmodiurn 

undergo cycle + 

in anopheles 

multiplication 

(malaria) 

Cydo- 

disease agent 

Cycle of 

developmental 

undergo cycle + no 

Dracunculiasis 

multiplication 

(guineaworm), 

1 filariasis 


M“=sles 

Cholera 

Polio 

Ma - a 1 

1 humps 

Diphtheria 

5a'.rrc r ellosis 

Coro- r .i'i 

s vlo 

Dysentery 

(Typho’d r.ia'Tyl 

w^-ru- \ 

Hepatitis P. 

Typhoid 

Co cl are. 

T ypV*c r :> wr) \ 
O/sen-.er, i 

Diphtheria 

Pertussis 

Diphther^ 

" influenza 

Iwhocning 

Men 5 .' ?;t i 

’ ' * 

; Measles 

ccue,h) 


| 

[ P*-itussis 

. -v. --. ,- 


• - . .. « 

Mnemonic. 

!o remember 

_ 


Consider only capital or 

indtiliri-id letters 


1. (M\ PHD is IMPl is for iricul.*a'.c,rv r.zrner 

2. (Water Chlorination 

c QDV) c fer co:’v 

akscerh c'.'riers 


3. (PSM D efines Cholera. <Y. health) h lor Wealthy carters 

4. (Chronic carriers Traveling in DH of MGM i 
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,Minieofdiag nOSlS - 
’ n<sl bled«ncction& uSU * 

Time lag *" w r " ^ b} screening- 

It is the advantage game . 

* ' 'Z L »«• 4 s " < "" w 

»«*■ of infection & maximum 

Time intcnalb/" receipt of ml 

infertivif> of host 

/ .;// tnc€ 

PcnoJt>f>» rut,Unc U 

ruujlio fna>m um LP 

Prm.n inroduced into popnlalion 

Zt W » aXZn an *«* ~X - «“>' ** 

come to an observer's attention. 

wZiocome.oanenMonio/nvoa.iga.or 

£ 5 -? ***» ** * - * ta * d or 

s: -**—• siow vi ™ s i,s 

PsaiJo-airruT 

Camcrs of avirulenl organism 

Time i'nten a. blw invasion of infectious agent & appearance 
of first sign symptom. 


I so hit ion 

Restriction of infected person 

communicability. 


for the period of 


Prescriptnc screening 

Performed for the early detection of d/s or disease precursors in 
apparently well individuals so that health care can be provided 
early in the course of the disease. E.g. mammography. 





t of Vaccines in pregnancy 

Yellow fever 
Inactivated viral va CC i n 
{eg. Hepatitis B, HAV &S 
Influenza,Pneumo co ’ Cca . 

Rabies may be given ri J' 

,n e 2 ncl 


Contraindicated 




trimester, if needed. ° <n dg | 
Diphtheria toxoid Tet a 3r 1 

--Z^ranus to 

Most of the live 
- Measles, Mumps, 

■ Varicella 

■ BCG / Tuberculin 
Meningococcal (killed! V ac ci 


■ Other recommended vaccines 
- M, M, R, MMR, HBV, DPT 

• IPV in special situations 

• BCG (in asymptomatic pt / in 
Indian set up) 

• H. influenzae (inactivated 
vaccine) 

• Quadrivalent meningococcal 
vaccine 

• 23 valent pneumococcal vaccine. 



Chlcke n poxva 
(VZV) Va %e 


Rota 


virus \ 


iv *ci n * 
Polio (opv) 


BCG in 


s yrnptorr 


HIV* pt. 

Yellow fever v 


pnrPOINTS TO FOCUS 


ybjH nS 


• Breast feeding does not adversely a fr ccl ^sj 
response & is not a contraindication f 0r any v ‘ he ii^ 

• Measles vaccination is NOT recommended ■ ' 

m e ’de r | v 


i HIV positive symptomatic p\ nAIDs) 



Non-human Ig 
(antisera) 



f According to Nelson's MMR and varicella can be gj m 


•* — w r 

infected children who are not severely immunosupressed 
f Live attenuated vaccines are usually contraindicated * 
immunodeficiency states, including those with conger^ 
immunodeficiencies & on immunosupresssive t/t becaused/t 
can flare up. However measles can be given. 


Bacterial 


Diphtheria Rabies 




Anti-0 

j(lMT1 unoglobulm_ 


• Rubella (single dose) 

• Diphtheria 

• Measles 

• Pertussis 

• D,P,T 3 doses 

Reconstituted Vaccines 


95% 

95% 

85% 

80% 

95% 


Elections to Vaccines 
L0P tr<> T ho id. Meningococcal, Pneumococcal (In 

» In * yfis also contraindicated ) 

0 T ' .Typhoid 

. l nfeve , res sive neurological illness: DPT 


, lnP rosrL ‘ cv . L ive vaccines (except YF, polio) 

l„preg nancy ‘ jd therapy, immunosupression, immuno- 
■ rit on 

.2Z c ^" aive — 

__ -:. 



"T' ill immunosuppressed & those at risk o; infection 

* Chr° nica ' organ ism (splenectomized, multiple mydema 
* ith Should receive pneumococcal vaccine. 

P ot,en + terminal complement deficiency policr.t 

* Ab ° Ve , d also receive quadrivalent meningocoi: ' ••••••. 

itl0U ■ ps are contra-indicated in immunodepcierit children 

eireptrneas!es_ 

^dTj^eattenuated vaccines should not be coadministered 

* ‘^immunoglobulins. But vaccine and Ig con be cc- 
* Ministered for yellow fever, polio & hepatitis B. 

° 2 Uve va ccines can be given simultaneously but at different 

ypand cholera vaccine should NOT be given together. 
y Active & passive immunity may be given simultaneously 
for Diphtheria, Rabies. Tetanus, HBV but not for measles. 

[TBRD]. ___ 


BCG, Measles, Yellow fever are example of freeze dried 
vaccines. They should be reconstituted before use. 

’ A/av “ time for use of reconstituted vaccines 

° Yellow fever, Varicella (Chicken pox) within Vi hr, 

° Measles within 1 hr 

° JE vaccine within 2 hr 

° BCG vaccine should be used within 3 hrs. 

• Thermostability 

Plain TT> Freeze dried BCG > DT > DPT > Hep B> 
Measles > OPV > YF > Reconstituted BCG 

Strains of Vaccines 

• BCG Vaccine 

° Bacille Calmette Guerin : Was the 1st strain developed 
from bovine strains of M. tuberculosis. 

° WHO recommends "Danish 1331" strain for production 
of BCG vaccine. Since Jan. 1967 Guindy Lab at Chennai 
has been using it. 

0 PPD ,T-23 & Tween-80 are used for tuberculin testing. 

1 tuberculin unit (TU) is equal to 0.01 ml of OT or 
0.00002 mg of PPD 

|r.”» •■Vr*T\r'X«;Ty4,.e fjlo, ,'U --1, i- ( «.A'V». • ' J • » I 

\ * BCG 



i Danish 1331 

. _ I____ _ 


Measles Cdmcnston Zagreb (m/c), Schwartz, Moraten i 
• strains 


\ 


Mumps 
•' Rubeha 
'• Yellow fever 
Maiar'a 
t - JE 

| - - — ■ - .... . 

" Varicella 

• t .. 


Jeryll Lvn (m/c), Leningrad, L-zagrvb, Utabe 

RA-27/3 

17 D strain 

SPf 66 strain(lytic cocktad), Pi/5 
Makayama, 5A14-1A-2 (India) 

Oka strain 


\ 


Efficacy 
i Tetanus 
• HBV, MMR 


100 % 

~ 100 % 


H?u t sensitivity of vaccm ss 

•> Storage temperature for most of the vaccines is f-2°C to 
8°C. 
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s UMMARV: VACCINES 


ich* dut * Route 




I LAV 






[ tOMOldtd 

' (DT), 
f Subunit 
I (Pertu»*i») 


1 Subunit 


£>"„ 

(Whole cell 

vaccine 

01 aP 

1 {Acellular 
vaccine J 


Pneumococcal 
I 23 valent 
vaccine 


I eaciHui < jlrrir,J ‘ 

! ,ur nn bo*"' *"*' 

(0 1 to 0 i m ,D, °" 
j viable 

! mycob*cieina}_ 

\" D , phihenatoa^d 

I ,20 to <30 V 

Tetanus t oto^ 
>to‘2SU 
p ?4lUl«b° le 

, £ r’llj, Paismg each 

j of highly P“ r,f,cd 

25 meg each 
serotype of 

inactivated 
capsular 

polysaccharide 


$,"•* doi * 
it b.rth or A f 

fir it c ootact 


3 doc*5 /t 6, 

JO, J 4 *** 

Boosters at 

jg moo ths 

and 5 years 


0 5 ml. 

Deep i/m 

Anterolateral 

aspect of thigh 


I LAV 


OPV 


Killed 


IPV 


J LAV 

I (Sabin strain grown 
in PMK cell s) 

CClD^ in type 1& 
210 ' 

in type 10' ‘ 

I Salk vaccine 
| (itrams of all three 
I poliovirus types) 


3 doses at 6, 
JO. I 4 wks; 
Single dose 
for high risk 
children > 
lyrs 
At birth, 6, 

J4 wks 
Boosters at 
18 months 
and 5 years 

6, JO 
14 wks 


0.5 ml, 

I i.m 

I Anterolateral 
I thigh 


2 drops 
oral 


Pertussis 

£5% 

Diphth' 

55% 

Tetanus 

100 % 


Hone 


\ 80-90% 


0.5 ml, 
i/m 

Anterolateral 
aspect of thigh 


£0-90% 


[ Recombinant I Hepatitis B 


Conjugate 


LAV 


1 H.Influ. B 
PRPD or 
I PRPT or 
1 HbOC 

I Measles 

1 (Lyophilised) 


[Genetically 
I engineered, 5 mg of 
j purified HBsAg 

I 10 pg of 
I capsular 
polysaccharide B 

I Edmonsion-Zagreb 
[ strain grown on 
[ human diploid cells 


0,1,6 

or birth, 6, 
j 10,14 wks. 
f 6 , JO, J4 wks. 
Boosters at 
15-18 
j months 
I Single dose 
j at 9 months 


0.5 ml, i/m 

Anterolateral 
aspect of thigh 

0.5 ml, i/m 

Anterolateral 
aspect of thigh 

j 0.5 ml, s/c 

Deltoid/thigh 


90% 


90-100% 


95% 


LAV 

1 MMR 

(lyophil/sedj 

| KW LUU" 

I Trivalent 

I Measles -Edm-Zagreb 
/ Mumps-L-Zagreb 
Rubella-Wister RA 

I Single dose 

1 at 15 
' months 

1 0.5 ml, s/c 

1 De/toid/Thigh 



27/3 strain i 

CCID M 

of measles & Rubella 
1000 each & mumps 

5000 1 




95% 




? r ev 


-i/p 




' ^-' e 'cacti* 


In - 


Irr -'odefi 


oent 


- CKJefn 


Nc' 


hi 0 ' 


Nor - 




Type/Strain 



Ha'czyama - 1 
- strain, < 2 rg/r- 
1 rry&Cn base pert?— 


Virus grc-An ' r-OC‘' 
chick en-b'-|oA'erc 
ce's; 

Contains >2S U 
rnactrvated rat ?i 
antigen 


’^ettenuoted voednes; PFU Plate Form >? L 


1A/ 


System- ; 


1 

hypersensitivity I 


7 d?/3 


; 











































































































.■iccin* u •„ frtfczf 
. ^ highly heat *'^ holll d be W' ‘ 

• orv |> in< - “ ~ , , n ,0 -5 «• ’ 


iv e v^;l,in^ r 


• 0 pv is li'*- ‘■■- * 3010 -5 '. 

and Yellow fever ( c0 |d tempe** 

compartment. #nJ n iaint3‘ nt 

• Other vace.nes ' ar e . nts ( 4 ' 1 \ . ld 


m JS^TrT^ 

BCCC-rCi > Dr i [ i ; t h < :ntain«en^e^ P pcri p h cr) «o 
. Reverse cold chirm- of v3 ec.ne f £ lJ0 llS eful 

temperature during testing aS 1,1 

'he sample)- f potency testing 

ofOPV. 


®x 


@ / O / 7 * 

*- e ' 

VVM-2 is “S«i f °' '° a . . , 

supply- p co ld chain in ,ndia IS 

Most important component 

line refrigerator (ILR)- Iempe r 3 rure of cold chain 

Instrument used to mon« *^ £ m n«** r is ^ 

at PHC is dial thermomet . 

on principle of thermo-couple^ pHC | e vel is 

Recommended temperature momtonng 

twice daily. 


Cell-fraction derived vaccines 

. Meningococcal vaccine from polyioccharuk antg 

.^Icaivacci 

• Hepatitis B v accine from polypeptides. 


0 adrenaline- ^ 


inj- 


H, 


% 


V a«in« ^Classes 


Combined Vaccines 

• MMR : Measles + mumps + rubella 

• MMRV: Measles + mumps + rubella + varice 

• Pentavalent vaccines 

» DPT + Hep B + Hib (Easy five) 

o dpt - Hib + IPV (Pentaxim), Hep B in other thig 


It 


Active & Passive Immunization 

• Active immunization includes -» Live/ killed vaccines, 
toxoids. 

• Immunity’ transferred from mother to fetus —‘Passive / 
innate immunity. 


™ M c«'is.«“ nl,a, ' d 

tw ,iral.sB enua,ed 

Killed inactivaw*, bacteria' 
Killed inactivsteC. viral 


°PV, MMR, vari c ,| |a 
Pertussis e,,_L 


Pertussis, typh oic j ’ N>, 
' Pla 8u, 


Capsular polysaccharide 


IPV < Sa H Rabies 


Typhoid. Vi, Hib> 

pneumnmo... er, ' r *eo l 


Bacterial subunit 

.^■c „bunit/PolYPeptjde_ 


' w •» nic 

pneumococcal " KO Co t 
Acellular pertus sis 
HBV 


# Freeze dried vaccine is BCG 

# Ly ophilised vaccines are: Measles, Mm 

Meningococcal. JE. rnb.es. ■ 

# An example of spirt genome/split virion 


\ ff . 


vaccine. Rotavirus. 


1 v accin c 


% 


\ 


Joints to focus 

+ Adsorbont used in DPT vaccine «-> Aluminium 


aluminium hydroxide. 



Ph 0 , 


aiuiii""'*'' ' 

* stabilizing agents (thermostabilizer) include Mga 
MgS04 (for measles). 1 




do, 


Ofv, 


* Adjuvants : MMR vaccine and IPV each contain 
. Dorcnns \Ajhn are known tn ha 


ne °ni] 


,lu, n r\e, 

micro dose. Persons who are known to be allergic t 0 
should be closely observed after vn- t ination. 

«y preservatives: Thiomersalhelps re,? jee storage requ 
costs of vaccine. DTP-HepB + Hib “S-:n-l" vaccine cor 
than 0-02% formaldehyde per do.c 


'Wn. 


neoi 




ilre ^Ent!/ 

V0CCIne ^ 


Newer Vaccines 


^ccin^i^rains 6,11. 16.18), Cervarix is bivalent 


av 


ailable : Gardasil is quadrivalent 


From April 2016, Bivalent OPV will replace the existing 
tri valent OPV. 


(c 


on 1 


itai' lS 


( |6 


13) 


IPV Vs OPV 


pc 


fd 


jird* 


yd 


ccin e 


# ' a iini slcrcd ° \ c r and 2nd dose < 24 week. Minimum 

* ,e g' vcn 2 doses sl'ouid bo 4 weeks 

b r val b/' v * ith Rotashield : Intussusception. 

in x'eob serVC , Z e in Govt- supply 

• ^ .■in lS v(lCC is a live attenuated, oral liquid 

18 

va ccinean fc of 5 drops ( 0.5 ml). 

each d° se . clin0 lied with a pink coloured dropper 

0 . vaccine is Sl, l 1 


d in 


practi 


ce: Rotashield, Rotatcq & Rotarix 


IPV / Salk 


2 dose schedule. First dose should 


Th e stored at 2 to+8°C. 


fl* VdCC vaccine vial to VVM-2 ao. 


Rotav 


dule a* 


|4 wcaks after birth along with OPV 


OPV / Sabin 


Killed formalized 
Administered s/c or I/m 
Induces humoral immunit y 


Live attenuated, trivalent 
Orally 


Induces both local and 
systemic (intestinal + humoral) 
immunity 



It prevents paralysis only, not 
re-infection 


Prevents paralysis + intestinal 
re-infection 


Not useful in epidemics 
4 doses required 


(Booster with OPV can be 
given) 


Useful in epidemic 
3 doses required 
More chance of VAPP 


rgocys. 


^^*\jionovalent inactivated vaccine It protects 

is ** . _ hu F rnli nc ivpll ns frnm 


^Dukoro' 15 diarrhea caused by f. coli as well as from 

* .gjnst trovel' ers 



pul5 e 


polio 


immunization (PPIs) 


Imm unization PPI was started on 9 lil December 
• FlllS£ P ° which 2 drops of OPV are being given to all 


1995 0 5 >’ ears of a S e * in the count D’ on a day, 

children vious immunization. PPI is carried out 

regardless o P ^, vc . rsn 


on ‘na 11 


ional immunization days’ (NIDs) every year in 
rjeceiuber & January. 

U stands for “polio under tameness survey eradication . 
of OPV during PPIs are extra doses which 
and do not replace the routine dose. 


Immunization schedule for an unimmunized child** 

° If an unvaccinated infant is brought First lime at the age of 
9 months then he/she should recieve —> 

BCG, DPT p OPV r HepBj 

* If an unvaccinated child is brought first time b/w the age 
of 1-2 years then he should be given —* 

DPT,,OPV r HepB,, MMR 

° If only one vaccine has to be given to an unimmunized 
infant at 9 month of age measles is most important. 

A If only one vaccine has to be given to an unimmunized 
infant b/w 1-2 year of age MMR is most important vaccine. 

/”7: -.t'L’nls are a Irisctl in go through ih. ( V t - v ithmit 


iccincs" eiven in Park's textbook <■' \ 


1 i ! 

’ ■■ I 


no r :iv 


» JE Vaccine 

o JE vaccine is recently recommended and is approve 
MOHFW for immunization in selected highly endenr 
zones of the country. 

o strain used is SA - 14 - 14-2 to be given at the age of l(. 
24 months along with DPT/ OPV. 

• HPV Vaccine 

o Vaccine with high efficacy 
o As the cervical cancer is an important cause ofmorbidr 
in developing word, this vaccine is gaining popular® 


be declared polio free only when - 

* ases will be reported for 3 consecutive years. 

« Since 2000 , India has exceeded the WHO established 

* AFP surveillance targets, i.e a non polio AFP rate of > 1 

er 10 0000 population aged < 15 yrs & adequate stool 
specimens taken from > 80 % AFP cases. 

* As a part of Global polio eradication strategy, Govt, of 
India has reintroduced one dose of injectable polio vaccine 
(IPV) under NIP from Nov 2015 . IPV injection will be 
given to children < 1 yr of age along with the 3 rd dose 
ofOPV at 3 1 /, months of age in addition to the existing 
doses of OPV. 


Vaccines rocommanded lor Elderly 


Influenza : annual 
Pneumococcal: at least once 
Tetanus: every 10 years 


versa effect of difierer.t vcc. irte 
Incessant cry, hypotensive 


hyporesponsive episodes 

TSS (Toxic shock syndrome) 

Lymphadenitis 

Sterile abscess 

Seizures 


DPT 

Measles 

RCG 

T-series vaccine 
DPT, Measles 
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Intussusception 


vacci^’ 


• Yellow fever 

• Hepatitis A. E 

• JE 

• Meningococcal 

• Rabies 

• Tick borne encephalitis 

• Typhoid 


11.6 


INFECTIOUS DISEASES 


mode of transmission O F SOME 

DISEASES 

Airborne transmission via Droplet nuclei 

• Transmission occurs by dissemination of airborne droplet 
nuclei (< 5 pm). 

• Examples: Measles (Rubeola) virus, chiken Pox, l tf 

Droplet transmission 

N95 or higher respirator masks should be used {droplet 
precautions) for following d/s. 

• Viruses: adeno, influenza, mumps, parvo B19, rubella, 
SARS, swine flue, 

• Pharyngeal diphtheria, pertussis, Hib, streptococcal 
pharyngitis, pneumonia, plague, mycoplasma. Neisseria. 



tis 


Con tactTransmission 

t| M/c route of transmission or healthy 

* Direct contact transmission; Nso ci 

' staphylococcal infections (impe,i g0) ^NiA, 
Indirect contact transmission. b ^ 

Peco-oral 

# HAV, Enteroviruses 

, Enteric fever (typhoid), cholera, poij 
. Q-fever is transmitted by - Inh a | ation yeI, ‘i 

aerosols 

^ p ra cunculiasis is trsnsmittccJ by —* 

containing cyclops harbouring G u jn ea J SUrn Pti 

# Hookworm is transmitted by - Di 

S Se n 

pppinD jOF INFECTIVITY 

• In Diphtheria 14 to 28 days (2 t 0 4 Weck 
disease (Isolation 3 days after Tetr acyc | inc S) K 0 

. In Chicken pox 2,5 (2 days before apDei ^4) 

5 days after rash) 

c in Measles 4,5 (4 days before- 4 


r 


x 




Ofu 


le tr; 




• in ’ V J vv ‘ v, ‘ ---- 

• In Rubella & Mumps 7,7 (7 days before - 

• In Whooping cough 7,21(1 week ofe X p 0s " 

after onset of paroxysmal stage. SUrc 1 

In whooping cough (Pertussis) patient j s m 
during catarrhal stage and isolation r ' 

« a _^/«lm r\r until namvt/cm -,-- 




uu*—d -- - is rccom 

f or 4 weeks or until paroxysm ceases. 

[Mnemonic DCM RMP^ 24,25 45 

• In Meningococcus Until absent from ' 

,k «ai a , 1 , 

discharges. % 

• In polio 7-10 days before & after onset of synipt 

• In Meningococcus Until absent from nasal 

discharges. ^ 

• In Hepatitis B till disappearance nf HBs Ag 
of anti-HBs. 


of anti-HBs 
0 Tetanus - None 


a PPeara^ 


PERIOD of isolation 


• Influenza 


• Cholera 


Duration of iso 


SSL.- - j ; M 

3 days after onset of symptom 



3 days after tetracycline started 





Duration of isolation 


^ 5 et of catarrhal to 3rd day of rash 


onset of rash 


onset of rash 


Adults), 6 wks (Children) 


,f chemotherapy 
ks/ until paroxysm ceases 


2 consecutive nose/deep throat swab 
(taken 24 h apart) are negative. 


Until 3 consecutive negative stool cultures. 


Unt il swellings subside. 


patient as a measure to prevent disease 
1 ^ °fj ts js not very useful for -► Hepatitis A, polio. 


am 


iong 


or 1 ' 


ioid- 


cH FMOP ROPHYLAXI S&T/T 


t- .< - vi A.;J ^ 

Streptomycin 
(30 mg/kg) 

Doxy (Adult), 

Furazolidone (Pregnancy), 
Cotrimoxazr.le (Children). 

Penicillin 


, Mening° coccal Su |fadiazine 

itiening ' 115 

, Diphtheria ^rythro 

Amantidine/ Amantidine/Rimantidinfe 
, influenza Rimantidine 


Penicillin/Erythro 



Chemoprophylaxis is NOT used in measles, typhoid. voltes. 

* cl] Lnpr oDhylaxisfor diarroeal d/s in case of duosicr - Dm y 


URBAN VARIATIONS OF D IS 

» D/s more frequent in urban areas -> Chronic bronchitis, 
accidents, lung cancer, CVD, mental illness. 

* D/s more frequent in rural areas -» skin d/s, zoonoses, 
helminthiasis. 

• Rural urban variation of d/s is NOT seen in -> TB. 


SMALL POX 

S was eradicated on 8th May, 1980. India declared small 
pox free in 1977. 

Edward Jenner discovered first vaccine, which was against 
small pox. 

• Small pox was eradicated becoz: 

• There w'as life long immunity after d/s, 

Pt with subclinical infection did not transmit the d/s, 

0 No known animal rcservior, 

0 No known long term carrier, 

0 It was easy to diagnose cases, 

0 Vaccine w'as highly effective. 

• Small pox vaccine was prepared from vaccinia virus. 

MEASLES (RUBEOLA) 

• I.P. is 10-14 days. 

• IP for vaccine induced measles is 7 days. 

• Measles virus is a RNA para-myxovirus. It can not survive 
outside the human body for any length of time. 

• Only 1 serotype. 

• Only infects human beings, (incidence is equal in M = F). 
e SAR is less than rubella. 

® 80% SAR among susccptibles 

• Phe only source of infection is a case of measles. Carriers 
are not know n to occur 

a Most infection are clinical (sub-clinical infections are not 
seen). 

Maculopalopapular rash begins behind the ear, spreads 
rapidly over the face & then neck. 

1 Causes malnutrition, vit A deficiency. 

Immunity develops 11-12 day after vaccination & persist 
throughout life. 

•* Efficacy of vaccine 85%. 

’* Pathognomonic clinical feature of measles >/.///,' 
in the buccal mucosa opposite the second upper mo).us. 

To eradicate measles % of population to be vaccinated is 
r.l least 95%. 

' ' ui .1 i.si'r.hi'i.i • 

Caleb up, keep-up & follow-up. 

r,. : . ../••, ,t: ; .. ' . ' 

0 Routine vaccination coverage >90% nationally. 

0 Routine vaccination coverage - 80% at district level 
0 Reduction & annual maintenance ei incidence <5 cases 
per million. 

0 Reduction of measles mortality by 95%. 
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Least common (K 



- ~ h i ( pap u ' eS ’ 

p. , s 14-16 «>. sofes of 6 k on 

. Rash is , K . P^'^ohma^ 

^ poiirosiri . U l .4 

flexor surface. , eS are not 

of rash. nf ^h. Pa^ & 

, Conlripanl 6^bn..o» of 

nffooBi , o . 10 ".n»o">'” Shl ” g 

Reactivation occurs in I0- ccr „plicat>on. .. 

ta TS^rS!?U— -r—* pb,e 

Epidemic of measles 

children is , crus ,ing occur 

Lesions are highly contagious until 

SAR is 90%. hil.lren is CNS. 

M e eAtracutaneous site in c 

D 's more severe m adults. crust i ng occur. 

Lesions are highly contagious urt following 

iwcdb pncumonilis is moss sonoos 

hicken pox in adults. .. aCC ine. 

Varicella vaccine is ’Oka strain l.vesacc 


MUMPS 

. Caused by My*ovirus parotid,,is (RNA paramyxovirus). 
Only one serotype has been identified. 

• IP = 14-2 J days. 

• SAR 86 %. 

• Cl/F 

o Salivary gland (esp parotid) involvemen . 
o M/c complication is aseptic meningitis. 

0 M/C complication in adolescents is orchitis/oophontis 


RUBELLA 

• Caused by Rubivirus (ss RNA virus oflogaviridae family). 
Only one serotype has been identified. 

• It produces mild fever enanthem. mild rashes noticed on 
the 3 rd day of fever and characteristic posterior auricular, 
post-cervical and occipital adenitis. 

• It is also k/as “three day measles” because the rashes 
appear on 3 rd day of fever. 




r rubella there is no known carrier state h 
lh congenital rubella may shed virus fo r Ut ' n S,. 

urC e of infection -> clin.cal/subclin ical *»n v \ 

sla Ee. \ 

tential Rubella 

nC enital defects occur in 90% 0 f inrant 
,uire maternal infec" before the ] | th w eek ^ ^ 
risk of fetal damage is maximum i n n rst , Pre V 
Rubella M/c congenital defects are deaf **0' 
(formations (esp. PDA) and cataracts. s ki ?* S ’ 
,eberry MuJT‘ n lesions. 
iereffectsare->LBW/IUGR,salt-p ep p e 
e bral palsy, mental retardation. ° ri °r ( 




^ini 


'His 


^pfdi MGOCOCCALMENIN . ns 

• Case fatality' rate of untreated cases is 80%. 

• Carriers are most important soui ce of infec,i 0n 

• Methods of Prevention and control: 

R of cases 


R^ of carriers 

DOC for chemoprophylaxis of contacts 


Jitig, 

°t)clin, 


Pen 'cilli n 
(DOC) 

Rmp 

Rm P (600 
4 dose). 

Mass chemoprophylaxis : Ciprofloxacin & I\ij nocy 
Isolation is not very useful. 

Strains: 

Type A -» Epidemics 

Type B -> Both epidemics & outbreaks. Most danger 
as vaccine does not prevent it. 

Type C -> Mostly localized outbreaks. 

Vaccines are available against A,C,Y, W -135 (but m 
against type B). It provides immunity for 3 yrs. Type B < 
most dangerous. Vaccine is not recommended for the mt 
in <2 years & in pregnant women. 


fO'JS, 


. T j55l5 c0llg h or "100 days cough". 

V vli° 0,1 ‘ nt ’ lhc source of infection is only man. 

, A 15 infect l ° an ' infection not carrier, 
on!/ p. sour cC u lhe source of infection is only man. 

* C^lfcd « nan * Amicability very high). Threshold for 

* 90% ■ 

. 9 ° I in ui' un,iy litv With parapertussis. 

VXos* in " ,1 “n„f,c('. 0 M .1 NO carrier stoic 

* 

* 1 ,lCU riincid enCC .. a 0 n ot protect infants against pertussis 

•S>‘l b suUp>i» frombinl ° 


• <fnls» res ' ,s “' 

( s °' . bronch ltls 

0c ■' 

‘ n . er ythromycin is 


•<;n^ DPTa,, ' /=mU ’ 


bronchopneumonia, bronchiectasis 

DOC 
am; 

'A mth, 3'/: mth 


e -.-Case 5 c ‘^‘" cts ' ; - erythromycin is DOC 
• *'* uc la.xiS ' _ . r i/ „,it» ?■/, mth. VA mth 


d 3 vvks after onset of paroxysm. 
. '"'‘XionToccur in paroxysmal stage. 


Most 


<S"s«-“ 5ti " ,CC ' iVC ' 


cations' 

ntan»' ul sta8e ,’”Zvtosis is characteristic in lute catarrhal 

* iolute lymP llocyl 

'tV" smalst “ B 


Diphtheria carriers 

• Carriers may he temporary/chronic. Carriers are common 
source of infection. Diplheria toxoid is given Vo carriers also. 

• Nasal carriers are dangerous than throat. 

• Nasal D~ is mildest form hut most infectious. 

• Immunization does not prevent carrier state. 

DPT vaccine 

• Aluminium phosphate/hydroxide used an adjuvant in DP P 
vaccine Tcs immunogcnicity of vaccine. 

• Pertussis component of DPT used to enhance potency ot 
diphtheria toxoid. 

• Only contraindication fur DPT vaccine: 

° Severe allergic reaction to previous dose. 

° Encephalopathy within 7 days of previous dose of 

DPT. 

° Progressive neurological illness. 

Fever, prolonged screaming (crying) with last dose, family 
h/o seizures, cerebral palsy, well controlled convulsions & 
developmental delay are not c/ind to DPT vaccine. 



l-iQ POINTS TO FOCUS 


3 



, ip 2-6 days- ^ s after onset 0 f d;s (or two throat 

, Infect • ^ ‘ ~ 

culture ar f" nco-tonsillar form is most common while 

n eck k/as "Bull neck" At to enlarged 

* CharaC Cervical lymph nodes (Malignant diphtheria). 
^Myocarditis -> arrythmias (m/c cause of death). CM 

* I pN palsies leading to palatal paralysis. 

Cutaneous diphtheria is caused by non-tox,genic strata. 

* M/e nerves paralysed in diphtheria -posterior phary ngeal, 

* laryngeal, and facial nerv-es. 

, shick test is for susceptibility ot diphtheria. 

. prophylaxis of suspects : anti-toxin. 

T /t of cases / carriers : erythromycin x 10 days 
Prophylaxis of non-immunized close contacts 

erjthromycin/Pcn 


T/t of contacts who are vaccinated'/'booster given <2 years 

- no action 

T/t of contacts who are vaccinated7booster given >2 years 

-single booster DT (Diptheria tetanus). 


A- DPT may be given in non-progressive neurological disorders 
but DPT & pertussis vaccines are not recommended to a child 
with progressive neurological illness 
9- (Acellular pertussis vaccine can be used instead of conventional 
DPT). 

A- Febrile seizures and family history of conulsions are not 
contraindication s for DPT vaccination. Give paracetamol soon 
after injection in such cases to prevent /ever. 


HAftl ES 

*> Rabies virus is bullet shaped neurotropic RNA virus. 

- Prodromal stage f/b pain & tingling at site ol bite is the 
only symptom in S 0 % of cases. 

Stage of CNS excitation —> sensory —> motor --> 
sympathetic system are involved in that order 
O/E: pupils dictated, reflexes Ted. Hydrophobia is 
pathognomonic. 

•' Dig: Confirmed by antigen detection using 
immunofluorescence of skin biopsy. 

Nervous tissue vaccine: Grown in brain of sheep (Semple 
vaccine) 

0 Demerits: Low potency, fatal reaction, large no. of 
doses required 

0 Suckling mouse brain devoid of neuroparalytic effect 
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/. Jew 


r immunization : 




. -junio j ri-o^r lu,r " 3 " 

. ^.rUi, ***“•£ HDCV *"£ ,*ci»« « 
fitwoMasB- * n ' ... - ( 


■|C »• * 1 1 

I n il dose of vaccine (HDCV /Rabi PUr 
the deltoid ( or anterolateral thigh j n ^* 61 ^ 


v /,r immunization : 


fibroblasts- 2nd /£S£jsfiet S^ 

derived /him ‘ an 

; b ies virus- 

rheir presence a in fection * " 

„dex of protection 


passive . Jr eti) 

Human RIG (Anti- rabies serum: ] m 
„F 20 lU/kg used. It prevents renli^. 


Prevents repl ic ^m) 


fig.: Negri 


bodies 


Street virus vs Fixed virus 


Street virus 


Fixed virus 


Virus recovered 

from 


Naturally 
occuring cases 
of rabies 


passage < 


Incubation 

period 


Negri bodies 


Long & variable 

( 20-60 days in 
dogs) 

Forms ’Negri 
bodies’ 


: of street 

virus into the rabbit. 

Short & fixed 
(4-6 days) 


Do not form 


Multiplication 
in extra neural 
tissue 


Yes 


No 


• Use for vaccine 
production 


No 


Yes 



0 f 20 lU/kg 

site of bite. Half is locally infiltrated 
is given i/m. Rarely, equine RIG 


l0n 0f'‘\ 

ar *i th.X^ 


is given i/m. Rarely, equine rig Can be ^ R 
40 iU/Kg with desensitization. ^io, 



Pneumonic 


Septicemic 





Vaccine schedule 

Updated Thai Red cross schedule (2-2- 2 . 0 _ 
pre-exposure: 0,7,21 or 28 intraderrnal 

Post exposure: 0,3,7,28 intradenrial 
(0 I ml each at two sites on each visit) 

Site of injection: Deltoid' thigh in child r 




2-7daVf, 
'^uratioH is 


1-3 days 


Highly infectious via 
droplets 


2-7 days 


Man man spread 
+nt 


^ ark - - --- 

p j j- or prevention & is not for control of 

vac cine 15 nity develops 5-7 days after vaccination 
* t> rea ' c ‘ ^ Vaccine is not effective in pneumonic 


Ren. 


PLAGUE 

• Causitive agent for plague is Yersinia 


" e vacc ,nc ‘"'"T' develops 5-7 days after vaccination 
la ' tbre 3 ^ -InanV . vaccine is not effective in pneumonic 
^, s fo r6nlont 
* Le. „rnoh V laxis (in contacts of a pt of pneumonic 

P p0Cf° rch Xacy C « inc & for 1/1 iS stre P ,ora > cin 

* rlaS uc) 1S tC -- 


Urinary carriers arc more dangerous than intestinal 
{Fecal ) carriers. 

Ulceration of Beyer's patches in gut (perforation) is common 
in 3rd week. 

Enteric shock is common in 3rd - 4lh week of fever. 

Step ladder pattern of fever is seen. 

‘ DOC for carriers of typhoid —> Ampicillin with 
cholecystectomy. 

• Order of seroconversion —» 

BASU ( Blood culture is best in 1st week. Agglutination 
or Widal is useful in 2nd week, stool and urine tests c/”b 
employed in 3rd and 4th week of fever). 

• Blood culture is diagnostic and most specific. 

• Typhidot IgM and IgG test is a quick testing method based on 
antibodies detection. 





POINTS TO FOCUS 


Pestis (It i 


.. . trails 

negative , non motile, coco-bacillus, has bj 


’ y- 

r Captain of all 


with Wayson’s stain 


Pol ar 


stai. 


plague bacilli can produce exotoxin, endotoxin 
1 These are responsible for virulence * ^ 


'S 


• In India tatra indica is the main reservoir ( not 




^ n , death, White plague. 

W 1 "*" term was used for plague. 

>. Rlack death ^ as-* Father of public health. 

- 


-b Typhoid fever is best diagnosed by blood culture. 

4- Cholecystectomy and concommitment ampicillin + probenecid 
therapy has been regarded most successful approach for 
eradication of carriers. 

A- Carriers are diagnosed by culture of bile (obtained by duodena I 
aspirate). 


Winuia.n.-- u,r UlOt th e j 

rat rattus rattus, which is the m/c source oftr antt ; 0 % ,rMTFRlC FEVER) 

• X. cheopis is main vector m north & X. asti a ; ' % S - 

__ J_/arnoniollt/ nrm.n^ --• . 11 SOlIlk * 


Negri bodies are intracyloplasmic eosinophilic inclusion 
bodies with basophilic granules in neurons. 

• Lakshdweep & Andman & Nicobar Islands are free from 

Rabies. 

• FRA test will be +ve in animal at any stage of ds. 

» Though serum antibodies appear 7 days after vaccination 
it takes aprox 30 days to achieve (immunity lasts for 6 
month) 

Immunoprophylaxis: After wound care is completed, 
concurrent use of passive & active immunoprophylaxis is 
required (ideally within 24 hr) for optimal therapy. 


• Wild rodents (especially ground squirrels) arj? 0 ^ 

vertebrate host/reservoir of plague. Lag oni0rph ? N 
and hares), wild carnivores and domestic cats ma ^ 
a source of infection to people. Domestic rat ratty ^ 
is the m/c source of transmission. Us r, 1 iis, 

• Partially blocked flea is more cungerous as it 

11 can l 

longer. *’« : 

• All age & both sex are susceptible. 

• Bubonic plague is a metazoonotic crease. 

• Burrow index average no. of fret living fleas 
per rodent burrow. 

• Flea index should drop down to zero within 48^ 
insecticidal spray (carbaryl 2 % or malathion). Ifx c / lf0 
index is more than 1 (> 2) -> Indicative of plague ontbuj, 

• A infected area is declared free of plague- if twice thei.p 
(12 days) has elapsed since death of last case or 3 month 
(for wild rodent or 1 month for domestic rodent) fe 
elapsed since last sign of plague in rodent 

• Plague season Sept. - May (because of rodent factor) ® 
north India. 


CHOLERA 


• IS Iff) 2 types of enteric fever.- 

,1 T told fever (XWM 

' typhoid fever ( 5. paratyphi A.B.C) yympioms 

2 [^severe than typhoid. 


ic the only known reservoir. 

Nl3n 1 5-19 yr. But can affect younger child: in 


: P er specie. 


* AgC Warded as index of general sanitation of country. 

* T_1S _., e i s 3 % (a person who excrete bacilli for 
er clinical attack is called chronic 
carriers bacilli are present in GB. 


, Carrier 


net). 


, Carriers are m/c source of infection in typhoid. There ,ue 
3 type of carriers 


Convalescent carriers: Patient who continue to shed bacilli 

in feces for 3 wks - 3 months after clinical cure. 

Temporary carrier: Who shed bacilli 3 months - 1 year 
, p , r itli usually persist in the GB and kidney a nd carr iers 
^(.pvri-Pteri in feces (fecal carrier) or urine (u rina ry carri e r) 

• Fecal carriers are more frequent > than urinary 
» Cases M>F but carrier state ¥>M(and it J older age 
group, > 40 yr.). 


In case of epidemic first to do -> Verification of diagnosis. 

Cholera is a notifiable disease locally, nationally and 
internationally (notification should be done within 24 hr 
of occurence). 

7th pandemic —> by Eltor. 

Mass chemoprophylaxis is not advocated. 

' Provision of chlorination of water is best emergency 
sanitary measure to control cholera. 

Tetracycline is the DOC for chemoprophylaxis. 

' Tetracycline is equally effective in children 
- Antibiotics in l/t. 

° Doxy cyclinc is the DOC for adults, since a single dose 
suffice. 

n Furazolidone is the antibiotic of choke for pregnant 
women 

TMP-SMX (cotriamoxazole)is the antibiotic of choice 
for children. 

'* M/c strain in India is El Tor —> oguwa. 

’• An area is declared cholera free when, twice the IP has 
lapsed since the death or recovery ot isolation of Vast case. 
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, rJ | yjccirt 1 -’* 

101 * L no* con*» hca , 

t-roLZroups. dc*s MortO'3 Itn |ax ,n 

-1 CW irBJ '^ U.cOUCon'^ 

cell (WC) vaccine ol • 


KALMAR js non-zo° n0l,c ' 

f isKn . 

leishmaniasis. i-dose liposoma! Amph° ,en 

Treatment ofcho.ee is smglc dose f* 

BIOmgkg» v - 

Endemic in children from ' g fflcn tation- 
Fever + hcpatosplenomega > 


. 7 V clrmin^n o/b-mp/ Mf icf} luri 
1S when the number or m. C rofi| aria _ El -P). 

Jhe children horn after initiation of p. Jl le rs j % 

circulating anligencmia. M ar e \ i 

. /«** is a larval index for Aedes a „ * ^ 

cases containing la™ » 100 / hoilK ( ty Wi . 

Mfof n: bancrofti sheathed, active j n Mc d) °» 

• nigh , (10:00 pm to 9:00 am), tail , ip is ""Phc,,, 

• Most sensitive test is neutrilization test ro, 1r 

• DOC is Diethylcarbanazine (DEC) 

days. 

Onchocerciasis 

j, differs from other filaria in that 

• There is no diurnal periodicity, no ^ 
present in s/c tissue & Mf are present i n 3 

. vector is Simulium(blacknies) & 
comeal opacities (river blindness ) Cs - $dq 

• DOC : Ivermectin 


r 


\ 

fr °N> 

6m ^o 0f 

V. 


Hi 


. intermediate host, jE 



FILARIA 

• Man is definitive host & mosquitoes are , am. 

. Ma\"dcnsit> microfilariae in blood IS P w 1 P 

• On USG filarial dance sign. b , ood 

• In obstructive stage Mf are not o 

. Vector for ». bancrofti- Culcx fat,gans 

B malayi & * ^ <?£*' are absent 

• Occult / cryptic filariasis - classical Cl jo) 

& Mf arc absent in blood TPE seen p Q ._ in pst 

► Membrane filter concentration method L- —^ 
ccncitivc method ^ pdgtectittg^aa-d^O^ 

* Clinical parameters for incidence an 
lymphangitis, epididymoorchitis (acute symp 

prevalence- lymphedema, elephantiasis, hydrocele. 

chyfuria. . . . • 

Micro filarial rate: % of persons showing micro i ari 

their pcnpheral blood. 

Filaria endemicify rate: % of persons examined w o 
showing microfilariae in their blood'disease manifestation 
or both (Mf rate ± disease rate). 

Average infestation rate: indicates prevalence of Mf in 
population (in 20 cu. mm) 

3ancrofiian type is not a zoonosis (B. malayi & T.perstans 
re exception). 

~ is endemic all over India except north & East regions 
r&K, Delhi. Punjab. Haryana, HP.. Chandigarh, 
ajasthan. Nagaland. Manipur, Tripura, Meghalaya, 
kkim, Arunachal Pradesh, Mizoram, Dadra). 


It is a Zoonosis affects mainly animals • 
man. man is incidental dead end host.T'^'H 
transmission does not occur), S>uEc_ Iinical a - 


infects ^ 

Horses show symptoms 

• Caused by group B arboviruses (fiavivirus) 

. qilgx__tritaeniorhyn_chiis_(or C. Vish n , ni ) . 

s Ihc tt, 

vector. Utij 

• Rice field is breeding place (zoophilia) 

• Pigs act as amplifier host (Do not show sympt 0m 

• Case fatality rate 0.3 to 60 % (av erage 30%) S) ' 

• Re-vaccination required after 3 yrs. 

• Death occurs in about 9 days (3 x 3) 

• Vaccination required for children < 3 yrs. 2 d 0s 
vaccine are recommended at 9-12 months & 16 - 2 / 
under routine immunization in endemic districts ^ 

• Spraying up to 3 km range 

• Immunity develops in 30 days, persist for 3 yrs 

| remember withfunda^ j 

POLIOMYELITIS 

• Highly contagious d/s caused by a poliovirus, a memberof 
the enterovirus subgroup, family Picornaviridae. 

• ~ 95 % of polio cases are sub-clinical. 

• Type 1 causes most number ofpolio cases, most epidemics ! 


•iTective antigen (most immunogenic). 

1 js f l0St L :u|e for max"' no. of VAPP but smaller 

: is rcsP onS 




—-—— 

chikangunya is caused by alpha 
arb 0 i/ ' ra ,n!W caused by flaviviruses. 

* ^ r i/s ° re US YF a il are caused by flaviviruses. 

° tn 0 , P engUe f ' sta tion is common in workers ofstepwell. 

* ne a#° rrn . js a Rhabdovirus a/w an encephalitic illn 

* 6 lndiP ura Multiplies in sandflies & Aedes mosquitoes. 

" C hJf nonS- ^ w ^ h emorrhagic fever with renal syndrome 
‘LtO^MMarV Syndrome (HPS), which can be fatal. 


1 


illness 


as an 


DSS includes DI1F11I and DHF IV. 

rhe most sensitive test for d/g is neutralization test. 

Gi titling of severity o) Dengue infection 


in India. 

« £' xZ °° vpiijsjl^JBai 1 ^—° r ' 

is kept zero at all ports 

j^des aC ^ easure- Or <1 % at sea ports & in towns for 
(i; rna (> on3 fYF (Endemic control). 
er adicat ion ° k ept free of vector breeding around ports. 

, 400 m bcl ' lS lS effective for 10 years, 
yp V3^ CI 

f infection are both man and mosquito. All ages 

* "TtothM arc susceptible. 

and , iplLP y 11 ^ main vector. 

* ^i^^^j^^Re-infection with difTcrcnt serotypes 

* ofdeng ue virus. 

XgM '8 g 


Interpretation 

Too early sample or no Df 
Early stage of primary' DF' 

Recent or ongoing primary DE 

Past dengue infection 

Secondary' dengue infection (Reinfection ). 


DF 

Fever + > 2 of these signs 
headache, retroorbital pain, 
myalgia, arthralgia 

Leukopenia, 
Thrombocytopenia ± 
No evidence of 
plasma loss 

DHF 1 

Above + positive Hess/ 
torniquet test 

Thrombocytopenia 
< 1 lakh /mm’; 

Hct > 20% 

DHF 11 

Above signs + spontaneous 
bleeding 

II 

DHF III 

Above signs + circulatory 
failure 

II 

DHF IV 

Above + profound shock 
(undetectable BP and periph. 
pulses) 

•• 



SEVERE ACUTE RESPIRATORY SYNDROME 
(SARS) 


+ + 

+ 

+/- +++ 

( ip. is usually 5-6 d. 

Usually malnourished children are protected, while well 
nourished children are affected. 

« India is in category B, where DHF is an emerging disease, 
gclical epidemics are becoming more fre quent. 

» Transovarian transmission is seen with dengue vims, 
t A clinical d/g of dengue derives from high index of 
suspicion and geographic distribution. 


Earlier contacts were detected in Toronto & Hong Kong. 

Agent is SARS associ at ed corona vims . 

Mean incubation period is —> 2-7 days 
Lab/f.Lymphopenia, T LDH and CPK, thrombocytopenia 
CXR : u/1 or bd peripheral lung infiltrates 
T/t: O, + antibiotics for community acquired pneumonia 
(e g. cefotaxime/clarithro). Neuraminidase inhibitor such 
as Oseltamivir for T/l of influenza A & B. 

Oral/IV Ribavirin ± corticosteroids are also given. 

CFR is 13.2% for <60 yr while >13% for >60 yrs. 
Confirmatory centres in India: National Institute of 
Virology, Pune, and NICD. New Delhi. 

• > : iiii. **|..\ • t..S i p?" OI.'*.V At'X;) 

Respiratory infection caused hy inllui'n/.u A virus (111 N l). 
H1N1 is a genetic re-assortment of lour viruses i.e. 2 swine 
f 1 human 1 - 1 avian varus 

v Worldwide pandemic is running in the year 2009 
‘ Contagious through coughing, sneezing clc. The period of 
infectivity is 1 day prior to symptoms to 7 days post -onset. 
Children are contagious for longer period (up to 10 days) 
and have more severe infection. 
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pen" 1 15 ,,sua ")' 7-10 d 

* .lubatlon P«ri«d. worso the prog*' 
!" tent tetanus: Wound rs healed and j, a 

• L3t __riod. It carries better rse. ppC: 


^5>iSs inirl 

HIP" * cough- dC 

(W™' ;_. hi . f,.„,. »0» -|ijn .cfcitu- 





prtptJft fever. e« <*■»» 

* Svtnploow mon ia wtih P 


« f '"If virus eo'" ,, e 

romuiv.nl) usvd ,..b 0 f[>cA 

KTK .R of pl»0 o) a. tlte " 1 

'» *”* of onset ol^ommended 

T/t; Neuraminidase i useful. 

D OC. Relent (ZanamiviD 

Vaccines arc available 


* jneubat^o'period- » cutties better „ ' 

nilTetent postures seen in tetanus : ' ls - \ 

* Opisthotonus: backward bend rL'to spas „, 

emprosthotonus: Forward bend d/t„ Sp 
pleurothotonus: Lateral bend. m of r ^> 

r ,CU ' . ...... C.rv.llnrr 


p|eurou |Ul ^ 

Risus sardonicus: Smiling facies, 
zygomaticus major. 

Cephalic tetanus: facia! muscle first 

— , follow llPnH 


due 


X 


to 


s Pa< 


S 


vir) is 


# Cepnauv i«.‘“- -••-e invo| Ve , ' V 

6 7 CN affected), follow head injury /ear J K 

# Tetanus vaccine recommendations i n w 0Und >n 


14 ■ ■ 

, .. contains l"fl ucnza A 

(.Surface ant.een based vaCC1 , nf1uva c 

HINI ♦ H3N2 + ln,lu ^ B a|s ; contains InA*"® A 

2. Split virion based ' 3tUnt fluarix 

HIM + H3N- + Influenza B *■%> 

3. Nasal vaccine (Nasovac) 



lee,; *>]. 

'nw 0Und . S I 



! tnaeriiK.^— 

ber that Hib or H. inflenzae b causes a bacterial! 
[row swine flu.] 


Clean, minor 
wound 


Unvaccinated child or 
child with unknown 
status or <3 doses in a 
vaccine series 


>3 doses in vaccine 

series and < Syr since last 
♦otanus booster recieved 


TT 


>3 doses in vaccine 

series and >5yr since last 

tPtanus booster recieved 


>3 doses in vaccine 
series and >10yr since 
last tetanus booster 
recieved 


is Tet-cnospasmin which blocks presjnaptic 
msmiter release in CNS. Toxin acts on motor end 
‘muscles, brain, spinal cord and sympathetic 
on parasympathetic system). 

; (lockjaw d to masseter spasm) is the first sign. 

/ tetanus elimination (Classification of districts) 


• Urinary retention, DTR exaggerated. 

• Mentation (intelligence) is unimpaired. 



malaria 

Indicators in Malaria 


Indicator 


Slgrtli 



Index of o|.^ rational pffiri^ 


>1 

<70% 

<50% 

<1 

>70% 

>50% 

<0.1 

>90% 

>75% 


Malaria surveillance param^ 
(based on both active & passive 
surveillance) giyesjncidencein 
community. ABERis required to 
calculate API 




specie’ 1 summary 


itent" 


(la 


t in> e 


pel 3P sC 


, pe tf ' 


udes< 


cen ce 


, PV r0g ' 


enic 


density 


.If* 


roz°' 


tes/ 


fieP 3 ' 


tocy te 


. ^ 


, Host 
.Type 


r ecepto rs 


of fever 


, MorP 1 


hologV 


Pigment & dots 
Clinically 


p. falciparum 


, p (irvtrimsicl 

'S^ ict,tle 

M atic phase 

.int^ h schi^ ony) 

!P re 

,„C^ 



Cells of all ages, young RBCs 
(Heavy parasitemia) 


. (For few years) 


10000 parasites/pl 
40,000 maximum 


EBA 175 (Erythrocytic 
binding protein) 


Glycophorion A 

malignant tertian (apericc^ 
quotidian) 


• Only ring forms 

• Crescents+, banana 
shaped game tocyte 

• <trhizont -nt 

• Mature trophozoi te 

• Accole forms+ 

• Multiple infection cf - 


Black ( Maurer’s) 
[Maurer's dots] 


P. ovale 


14 

48 

8 


17 

50 

9 


Only reticulocytes Reticulocytes 


100 para/pl 
10,000 


15,000 


Merozoite forms 


Duffy Antigen 
benign tertian 


Ovale tertian 


Enlarged RGC 
Large rings/ 
tropho* 

1 ar"ejt sch : zont 


8 slightly enlarge RBC 
• schizonts* 

'• RBCs pear shaped 
fimbriated & 


1 It - 2merozoite) cresceot ; c 


v. cv< mown 
' Zch . ft ter's} 


•aerK brown 
[ionr.es dots/ 


Causes 

o cerebral / Severe 
malaria (malignant 
tertian malaria), 

° Black water fever, 
o Die, 

° Renalfailure (ATN), 

° Algid malaria 

(Peripheral circulator, 
failure) 


•' a C l»435 Spiff) C 

::XU '• 


P. malariae 


28 

72 

15 


Old cells (prolonged 
parasitemia) 


+ (for many /up to 30 
years) 


12,000 


Quartan (fever every 
4th d) 


Bands/rectangular 

forms 

Small RBC 


[Zlemann's de*sl 


P/c*v ci l 

syr C 
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Indicate* 


HSI {Homan 


Mood mdc') 


mm , , f3 noP h < lin(S 
blood 



ipr (infant parosor nftl 


,.^mrr>uO‘tY / 


^omasivk (mportant 
rndfcie / < ndem»c'tV 

of d/i) 



4 Infectious siege is sponsnste *+vch n transmuted to tbe host 

by b te of fema'e anopheles mcsgj to 
4 Repose is rot seen >n transfus e* associated me ana. 

4 Persons wnn Duffy -ve bk>cd group ere protected oga>nst 
near mo‘are 

4 Persons s<He cr- ds. tbodssem.d and G-&-PO deficiency 
C’e reiatyety ressto^t to falciparum mo'ona 
4 Dunk g’anuloma is seen in cerebral rrolona. 

4 Tbxk smeon ere used to identify na'c'iol pens te £ thin 
smear far identification of species. 

4 JS8 status used for no'ona 


t 


Operation<rl Guidelines for Mal ario ’ 

. NrfMUl D™S P° lic - V (2007) ™ raahri, „• 
con.pktc U in liinpnnsod cases ra„, cr ^ , 

. rrinn>q“ inc f « 15 lll > s l> la « ors da Vs p x\ 

# r[)T kits arc supplied in tar or tribal ai * V 

# Tt of uncomplicated chloroquj nc rc ^ S ' 

# ftlcipanint malaria : Artcsunate loo ( 0f 

u X 3 d % 

national Drug Policy 120131 h ’ 

Accenting 10 K'i»* dn « Policy 2013, , he , 

prcsumpti'C it in malaria control. 


tio 




■ following aJeqiu 

Reappearance ol ' ljnJ rrlap'f' are 

MooJ schir.'nticiJal 

shkCDii) ** n 10 P * *' schimnts do not occur. 

In Pt'and Pm infections latent li <• • 

so rclapxrs are usual!) not seen. 

• one who harbor. the sexual forms 
A human nocrxoir i> one 

(^amckXVlCl) ot parasite. 

a-. . .. "■ ‘ j . 0 survival ot 

Second*) waves of parasitemi me. Uoccurs 

crsthrocMKstagealk'» leiclfocpro«tt /forupto 

m r. Mv~." t for the > car) and m P. « < fl ’ “ P 
30) ears). 

Asexual reproduction during which nucleus undergoes 
div ision. 

Sht 11.' of tc. >pht\:ne mosqvts « .< 

I An culcifacies : Vector of rural malaria. 

I. An siephcnsi: Vector of urban malaria. 


(I) Tn'atment of uncomplicated ca\\ s 

Positive P. Viva.\ cases : T/t with chl 0r 
U) divided over three days. For prevent' Q 5 
primaquine given 0.25 mg/kg daily f 0r , '° n of ^ 

Positive P- falciparum cases: in non-\ 0nh 3ys ^ 
Artemisinin combination therapy ( A L S,e % 

4 nig kg for 3 days 4 sulphadoxine 

pyrimethamine(1.25mg/kg) on Day r " 

This is to be accompanied by sj ng | e do ^ 
( 0 . 75 mg kg) on Day,. Se Pritt^ 

] n North Eastern region. Positive p.p a , . 

receive cofomiulated tablet of Artemed!^ «%► 
xmetactrine ( 120 mg) and er ( 2 (W 


to 

Lumefactrine 

Primaquine on Day2(0.75mgkg). This d 
recommended during 1 st trimester of pre s * 
children weighing <5kg. 


(IbT 1 of uncomplicated Pfaiciponn . ;Kl . v ^ 
1st trimesterQuinine salt 10 mr - s ’’ an 


1st trimesterQuinine salt 10 mg xg ,d s daily f ^ 
2 nd 1 $: 3rd trimesterIn NE states —» ACT-m^ ‘ ^ 
+ lumefantrine). 

In NON NE states-ACT-SP 

(111) Treatment ofmin'd infections (P .. , ;U - + p 

AH mixed infections should be trr cd with fu|| 1"'' 
ACT and primaquine 0.25 mg kg :bi 14 davs 

• RDT /Rapid diagnostic rest ) Kits are available •> 
P.falciparum based on Histidine Rich proteine tHRp' 
antigen whereas rest for all other plasmodiums, ~ 
based on LDH antigen. 


TUBERCULOSIS 

• Mass miniature radiography was the mainstay ci c* 
finding in TB before 19S9. Obsolete now a davs. 


t . v< ,mination (Zielil-Ncclscn or APB 
iftl „i direct microscopy is the method of choice 

1 ^Jnin'^V'jing ico\ in TB. Only 2 sputum examination 
i*a s ° 1,n . nl |cd now a days. 

J p.-co , ” ,,K , js 0 ffcrcd as centralized ccrvice at district 
%,^; c s. clinic laboratories. Used for chest 

* T fCS' 011 ' 1 ' C ,ticnts who are smear -ve.Also useful for 
^, ir mm a,,c P ‘ nd carr ying out sensitivity tests. 

> ' u 1 nit° rin ~ V r jd of infection) is the best indicator of 
"^1 (.V’ nlta ina flccted by current control measures. Most 

* tp*n J °* TD ndex of magnitude of problem ofTB. 
vdonn 3 *" 0 1 „ vr <kui imics is the best indicator for 

l .-TB problem and its trends in the community. 

* f xj! u3,i ° n ° ^ pB is the best available practical tool’index 

, rn'" ,/ ‘"‘Tcase load in community. 

* in fected patient but does NOT have active d's. 

1 j tC'l ^ , infectious but 10 % w ill com cn into activ e 

* 1 ; lW aH> non 

TB l ;lttr ' Tuberculin, a-interferron based 1GRA. 

c TC (lnterferron gamma release assay) 

« I( * K ' , QuantiEERON-Gold & T-spot TB tests are 

' E ' g j,*,r diagnosis of latent infection. 

L iseu I0 ‘ u - 


Led on CMI response. 

' ' , can NOT distinguish b w latent 1B ar.d acti 
' T p l (which is a microbiological diagnosis). 


live 


pre gWe x L „r< 


ovTUP all patients are provided short - course 
* l nd othcrapy frceofcosI - 

chcn intensive phase of chemotherapy ail the dugs 
Punn dn iinistered under direct superv ision called Direct 
t-'tved therapy short term’ (DOTS). 

JxJTS is given by peripheral health worker (eg. MPA ) k 

as DOT agent. 

, u ensures high cure rates, compliance. 

ZHTCP 

» The GOl. WHO & world bank together rev lew ed the lx i l 
in \ ear 1992. 

t Revised strategy was introduced in the country as a Pi'a t 
wvviect since 1995 in a phased manner as pilot phase 1. ll 
.UU. 

1 RXTCP endorsed TB diagnostoes 
1. Smear nticRvscopy tor AFB: 

.. j sputum smear stained with Zeil Neelsen staining 
e k fluoresence stained examined under direct or indirect 
microscopy 


2. Culture: 

a ' so *'d (FJ medium) or b. Liquid media (Bactec. 

MGIT) 

3. Rapid diagnostic molecular tests: 

a. conventional PCR Line probe assay for MTB 
complex 

b. RTPC R based Nucleic Acid Amplification Test 

• Strategy arc _ 

Achievement of least S5°o cure rates of infections 
casesjhrough super vised short course ch em otherap y 
(DOTS) 

Case linding is based on quality sputum microscopy 
to detect at least 70% of case 
0 Involvement of NGOs. 

• In DOTS drug is supplied in colour coded patient wise box 
( Red for call and blue for catll ). 

• Microscopy centres are established in RNTCP districts for 
every one lakh population. They are located in the CHC. 
PHC. Ltluka hospital or in the TB dispensary. 

• A TB unit (TU) serves population of 5 lacs (2.5 lacs in 
tribal area). 

1 DMC per 50.000 population in tribal area & l lac 
population in normal area. 

1 TU per 2.5 lac popula” in tribal area & 5 la. s in normal 
area 

1 ST LS —v per 5 lac population 

• hi DOTS alter taking tt. Is; sputum exam mat on is done 
at the end of intensive phase (i.e. cat l 2 months ee cat 11 
3 months), 

' If test is ~ve intensive phase is continued for 1 more 
month .k sputum is again tested at 3.4.7 months in cat 1 
<£. 4.6. 9 months in cat 11 

^ ll test is -ve after intensive phase sputum is tested at 
4.6 months Lu cat l o. at 5.6 months tn c ;t IL 

DOTS neim: 

Non-DOIS regime t> used when vg.-. is adverse te.v.tio:' 
to drugs or pt can't compiy wi’L reg’n.v*-. In ih.s duly sell 
adr.titti Stratton is ilone. 

Regime 1—v 2 SHF. 10 HE 

1 c T new smear-\e pulmonary ex tspu'.::' seneoslv ft’ 
Regime 2 -> 12 ML 

For r.ew smear -ve k not Kr.O'asi. i : p... eo:s 

r.DR-TB 

*■ Prevalence 3-42'?. 

* Most ctYectiv e k most ha,.ncidal ATT R 
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pjrarnf ters 



• Contraindicatfd m 

XDR-TS 


of 


\pR) strain* 

xdr — « VfJ.’S 



, prevalence of 

'suspects' 

t Annual risk of 
TB infection 
(ARTI) 

1 . incidence of d/s 


Based on CXR 


Newly infected 
population (new Mr 
converter) 


No. of new cases i 
time 


in 


unit 


1 ?G 


from first line ■ 


10 31 it*-’* . 

« ■* c- ^ (gj^2T«%T« **• * ** 

caprcom>cia M** 


| • Tuberculin 

conversion index 


or 

prognosis 


Best indicator for 
evaluation of TB 
problem and its trend 






■h 


», cure rate >SSt» 


< 50° o 


STOP -TB Strategy 

• r^rt.’OOS^ j bv TB a 

. Target 2010 - P"" 1 '*' 4 

(relative ro IWO). public KeoJth P ,oblero 


• Mortality 

HIV among TB 

pts 

• MDRTBin 


22 


p «ru 


5% 


• Target 2015 
(<J million). 


Eliminate TB as a 


Pulm TB pts 
New pulm TB pts 


Retreatment pulm TB 
pts 


5 -3% 

2-1% 


15% 


End- TB Strategy 

• Vision is to make a world 


free of TB (Zero sufferings, d s 


<fc deaths dto TB). 

Goal - End the Global TB epidemic 


t • incidence of 
new sputum +ve 
cases 


Confirmed by b. .-» e ria| 
examination) 


7S 


Per | a 



■ IpOINrSIUKXUS. - 

* SL- 4 > 2 «* *«■ "?z£* 

moaner, ft may iixrme m>a» rfioma 

+ Primaryresistance(pretreatmentresistance)s ' 

+ Secondary resistance (Acguired) - emergence of res 

+ WHoZnes a multidrug resistance (MDR) strains 'one that is 

at least resistant to INH & RMP. t-Hnu»d 

4- Primary dg resistance in India is mostly to INH ( 
by streptomycin {10%) & RMP (!%)■ 

4- Rifampicin is the most potent anti-TB drug. _ 


|TI POINTS TO FOCUS 

4 - In developing countries every 1% c , ■wnual risk 

corresponds 50 new cases fori laid . : >neral p 0piJ , a ^ 



4 - For herd immunity against TB, BCG 
For herd immunity against measii 
should be >95% & against diphthen 


"■erag e 


sh °uldbf 


vaccination c ~n ^ 

n c o vert. 


!L"‘ ( should be 70% ** 


Phenomena after BCG vaccinat 

• Papule develops after 2-3 wks —> 




1 in size & 

lies 


c att ains 4 .J 
scar 


Epidem. parameters in tuberculosis (WHO 2012) 


Parameters 


Definition 


Current 
level (India) 


• Prevalence of 
infection 


% of MT + ve 


1 Prevalence of 
d/s (TB) 

(case rate) 


% of sputum+ve case, 
Best available practical 
index to estimate case 
load or no. of infectious 
cases in community 


230 per lac 


mm of diameter at 5 wks ->UIce; 
in 6-12 wks. 

• Prolonged ulceration, suppurative lymphadenopatf! 
osteomyelitis & BCG infection or even death may ^ 
after BCG vaccination. 

• Direct BCG : BCG vaccine is given without prior MT up 
to lyr. 

• Indirect BCG : BCG vaccine is given after MT afterl> T . 


Mantouxtest(MT) 

• Non-specific test. 

• After BCG vaccination MT becomes +ve after 8 wks. 



nd- lfd 


0 f tuberculin i 

t induration is measured (erythema) is not 
is measured after 48 hrs 


... , lu (tuberculin unit) 

dose u 

St^ 

# ain hU ,inteSti , 

, ^ ‘ U into account- 

’ indur^t'^ 

Re ad |ng - positive 

* 10 nit” equivocal (Repeat tesl/2 step testing) 
^9tnni^ 


q-ol program child with Trr are classified 

'severe^* if 

hie to drink 
Jnabl e \ 

**££, sleepy 

» malnutnon 

eVtr trol program child with TRR are classified 
lpneumonia 


as 


as 


05V 

.-rial Index (BI) 

1 only objective way of monitoring the benefits of 
, ' ° y WHO grading of smears of BI is 
No. bacilli in any of the 100 OIF 
< l bacillus in each microscopic or i-iO average 

bacilli in ! °° 

1 ]0 average bacilli in 10 OIF (cii krtm-ry.mi 
fields) 

,x i_iobacilli in each fields 

[G is added if glob; cr 

, paucibacillary leprosy is <2 & in multib.v.ftl?j 
rmendra’s scale & Ridley’s logarithmic i:al? 
used for reporting BI. 

; have no cross reactivity with lepromin, 
erwriin Test is useful in evaluation of C\5i (in 


ace -i .it 


an. 


estimates prognosis. 

« Histamine Test - is for early detection of nerve damage. 

« Morphological Index (MI) - % of solid staining bacilli 


in smear. 

» Operational Indicators of leprosy control activities 
o Relapse rate, case detection ratio etc 




Relapse rate is one of the best indicator of efficacy of 
drug regimen. 

Epidemiological indicators arc 

Incidence rate — Most sensitive index of leprosy 
transmission. It measures effectiveness of action taken 
(reduction of transmission ) 

I rcvalcncc - Provides a measure of the “case load" 
and useful in the planning of the t/t. 



Multi drug therapy (MDT) in Leprosy 


Drug 


PBL (PaucI Bacillary) MBL (Multi- 





• Rifampicin 

600 mg once a month 
supervised 

600 mg once a month 
supervised 

• Dapsone 

100 mg daily 

100 mg daily 

• Clofazimine 

Not given 

300 mg once a month 
supervised, 50 mg 
daily 

• Follow up 

Annually for 2 yrs 

Annually for 5 yrs 


* Reactions in leprosy: 

1. Early reaction(Femandez rxn) 

- Read at 48 hrs 

- Delayed type hypersensitivity rxn 

- Corresponds to Manloux rxn 

2. Late reaction!Late Mistuda rxn) 

- Read at 21 days 

- Indicates CM1 

Lepromin test is not a diagnostic test. 


worldwide HIV-1 go M. subtype A. is most common while 
>n India AIDS is r.i/e caused by HIV.) s„b* .ye C. 

HIV-1 is also more common than H’V-2 **vridv. i >: 
M/cniod e cf trai?sjmission jssexual fransm listen 
Alt>S was fust recognized in India Lh-nr.rv in t , J 86 
HIV virus was first isolated Ut - -vuent di.’vv 
from pneumccystis caiirui and by 1984 r. t, 

to DC the causative agent of AIDS 

*• National AIDS Control Program (NAv f-' on: Uvi ci.-d • 
year 1987. 

c Six high prevalence State of India are - : arm: Nr. Ju A I 
Maharashtra, Karnataka, Manipur. Nag .i.md and Delhi 
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ART by *««* 

*,!.»* P^ l ''‘ n8 ‘ ,,h 

Aiprc^niNACI m 


fySwinJtiw i fvAlDS w * st ^'^„tuo 

LA.ov.heJ by » HO ti^, ReJOvWl Treat®*"" “ 
Tjfsets 10 pro' * AR a „ IV ;AIDS in d ‘-'' dopl 

3 m ,.l,onpeople l.v'"6^ 1,1 

countries by iheenJof-iTO. 


„ .goiNfSTOf ^W 

■y m India. M/c route of infection ^ tms fusion. 

+ Efficacy of tranmission is maxim ^ ^ pat ient is TB 

+ Predominant opportunistic infect g(j * 

/„ India (worldwide pneumocyst,s jer 

candidiasis. 


SOME EMERGING VIRUj ES/^/jOL!^- 
Middle East Respiratory Syndrome (MeRS) 


aused by P corona varus (Lineage C). 
ricin : Saudi Arabaia, 2012. 

» —> 2-14 days. 

:servior —> Bats, 
urce —> camel. 

: -> None. 


Ebola Virus d/s 

• Current outbreak in Sierra Leone, Guinea, Liberia, Nigeria 


Transmitted through body fluids (including semen.breast 
milk). 

I.P.->2-21 days. 

Reserv ior —> Bats. 

Source -> Cabes. 

CFR -> 40%. 


Crimean Congo fever 


Zika virus d/s 

, Causitive agent 




Causitive agent -> Nairo virus. 

Vector —> Hyalomma ticks (hard Ticks). 
CFR -> 30%. 

T/t -> Ribavarin is DOC. 



ca us.i.-- e - Zika virus. 

, Transmitted by -» Aedes mosquitoes. 

# people with Zika virus d/s usually ^ 
include mild fever, conjunctivitis, m / s ^ . C ^ 

or headache. These symptoms usually hi> ’> 

# T/t _* No specific t/t or vaccine. 2 -7 ’ \' 


l/t -"’“•'i' 

Compli cat ' on CBS, microcephal 


iy. 


gJ ^OINTSTQ FOCUS 

Of. NIPAH virus of the genus Henapi virus) j 
~ _ ~urted throuah bats (flvinn 


NIPAH Virus Of aie yciiuj ncuupi virus) is not ^ 
Transmitted through bats (flying foxes) Sec ^.' n 
^ N7N9 virus is avian inflenza virus from China ^ %1 

2013. na ' Not *di„ 


STDS 



Yaws 

Causitive agent -> Treponema Pertenue. 


• 

• Cl/F 

0 Early Yaws : Mother Yaws f/b generalised 
o Late Yaws : By end of 5 years eru Ptio ris 

o Crab Yaws: Lesions of soles palms. 

Gangosa: Destructive lesions of soft pa l ate 


& nose. 


•hard 


P% 


o Goundu: Osteoperiostitis of superior maxil] 

Yaws has been declared eliminated from India ■ ^ b ° ne - 

“"(Sr 


2006. 

Man is the only known reservior of Yaws. 


pi 7 

RHEUMATIC FEVER/RHP 


Etiology:- 

o RF occurs in 1-3 % of streptococcal infections 
° Caused by group A beta hemolytic streptococci, 
o Recently Coxsackie virus B4 has been suggested as 3 
causative factor. 

Serotype M type 5 has highest rheumatogenic potential. 
M/c cause of heart d/s in 5-30 years age group (globall\| 
is RF. 

Prevalance ofRHD in India is 5-7 per 1000 in 5-15 yean 
age group. 


. in RF is 1° degree AV Block. 

cr0 f" ,dinS 

. / c P C P venti° n: 

‘ ..nflr? P r l nt s ore throats in school aged children must 

^A' 1 sign 'S Ilo be rheumatic. 

5 he s uSpe ,h within 1 wk of streptococcal infection is 

# T/t inltl orevent RF. 

liR c,v 10 P - dose of Benzathine benzyl penicillin 

* .4 sin ^yjn (in adults) ° r 60,00 ° U ° itS (in children ) is 
re—Mention : 

n dary .J pn who already had RF. Use injection 
C hildrc" 


c e c0 


fo f c11 . pen icillin benzyl 1.2 million (12 lakh) units 
■ n?dth ine r -- ; ./. . 


be^ a,m "~ j weekly Now a day’s preferred t/t is oral 


every 


i.rn ^ y W mg BD or i.m. procaine penicillin C 


P cniC ^Trv prophylaxis should be continued till: 


SeC ondaty r_ • after init j a | attack whichever comes 

_»irs Ot j 3 , ... , 


18 >e3 ?for rheumatic arthritis) 

,3ter c aire or 10 yrs after initial attack whichever 

e rs o* .. . . 

25 y er (for rheumatic carditis) 
is longer p ro phylaxis (for established vulvular lesions) 
L ife ,ong lesion in children is MS and in adults is MR. 


N j/ccard |a( - Dp control programme — prevalence of 
« B est 'f d school children. 

Hi®. Mi.siom Mode Project on community control 
• J Si S °being earned out in Indio. 

,” A SL 0 tW i5diagn0Sl ' C 


BTAJACCIDENTS) 

" .rr nf r. c Accidents (RTA) are common :r> dust and 

, goadTraniv .-\ »,- - 


lUnm’mz and evening hours). Max 111 accidents occur 
dawn (M° n11 6 
h / w 3pm-6p m - 

c a^e group: Children and young people <25 yrs 
* accounts for 30%. 

Vulnerable group: Pedestrians, cyclists, and motor cyclists. 


OBESITY 


men. v, (height [cm]- 100) - ((height - l50)/4); 
or women: w = (height - 100) - ((height - 150)/2) 


Other indicators of obesity 

• Brocas index = Ht(cm)-l 00 

Corpulence index = Actual weight/desirable weight 

should be < 1.2 
(Does not include height) 

’ Quetelefs index (BMl) = Wt (kg)/ht 2 (m) 

Skinfold thickness(SFT) = Most accessible method 

& most used method for 
subcutaneous fat. 

• Ponderal Index(PI) as an index ofBMl = 

_ lit in cm 

‘ 1 - s, 



PSM 


7Body wt in kg 


Ponderal Index for child - Wt in gm / (Ht in cm) 1 
• B Ml for normal Asians 



• Surgery for morbid obesity is called bariatic surgery 1 . M/c 
used Sx is partial gastrectomy. 


hypertension 


\I'HR ( waist ; H‘P ratl °) ls an approximate index of 
abdominal fat mass & total body fat. Over the past i 0 \ ears 


or so, it has become accepted that high WHR (> 1.0 m men 
& > 0.85 in women) indicates abdominal fat accumulation. 

* Metabolic complication rate Tes when WHR is > 102 cm 
in male &> 88 cm in female. 

• BMI is age & sex independent. 

♦ Tb eLorentz'sformula evaluate the ideal body \> eight only 
by the height and the sex male/female. 


* Hypertension is a worldwide epidemic. 

It is the m/c cardiovascular d/s. 

Single most useful test for identifying individuals at high 
risk of CHD- Blood pressure. 

' Mean serum cholestrol level a/w high risk of CHD:- > 200 
mg /dl. 

Better predictors of CHD Apolipoprotein A- I and 
Apolipoprotein B. 

M/c cause oi cerebral thrombasis is stroke / Apoplexy 

> 5.7V nfhahe.y 

Only about half of the hypertensive subjects in the general 
population are aware of the condition, only about half of 
those aware are being treated and only half of those treated 
are considered adequately treated. 

< 'v. gufBP: 

If the BP ot individuals were followed up over a oenod of 
years from early childhood into the adult life than those 
individuals whose BP were initially high in the distribution 
would probably continue in the same "track" as adults. 


f, j 


;«*■* • . ; 


J 

r 


“t 
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* Smoking hove no relation with dl ° bet “., 0 fj ulcerative 
+ Smokers are protected against (less incidence of, 
colitis.porkinsonism, sarcoidosis. 

West. __ — - 

. Framingham benrt sfdy was a chart study conducted 
in 195 J to establish the risk factors for CHD. 

• Stanford three community study was conducte a 
determine whether community health education can reduce 
the risk of CVD. 

• nHO step wise approach Step wise approach to chronic 
disease risk factor surveillance. 

Prudent Diet 

• Diet based on dietary goals. Its’ main goal is cholesterol/ 

- HDL ratio <3.5. 



VMS 


. a die 10 p ;* c ' h “" o'*. 

tt°consists of fruits, vegetables, wh 0 , c ^ V I r i 0 sed class system. 

* Is fish, and low-fat da,ry products |, * 

"... „,mrnniencfeti changes 2010 V. .Jif 1 




lion is maximum in planning of 

,arti c ’P a 


• Borstals 

• Remand homes 


nuts Iij 11 * - 

v u 0 recommended changes 201 <) 

' , Reduction of fa« intake to < 20- 30% 

intake Si 

2 consumption of saturated fat < lQ% \ 

” intake ,0 h|, 


iitions 






int«* KL 

3 Reduction of salt intake to <5 grams p er . 

# Protein 10-15 % of daily energy intake. ay - 

^j^oTNlSolocysi: _ 

^Atkin's diet is low carbohydrate diet . u 

reduction programmes. io r ' 

* DASH diet (dietary approach to stop hy Pert '* 

developed os an eating style to help / 0Wer "W 
it ha s been found to be a fabulous P l an f 0r ° d 

decrease cholesterol. Wk... ■ 


SOCIAL HEALTH 


[ 11.8 __ 

• Social mobility: 

Movement of individuals, families, or a gro 
social position to another (acros>. socioeconoml , ^ 

• Socialization : Cvc| ). 

Process by which culture, principleknowledge & 
process is transmitted from one generation to the 

• Social medicine : 

Study of a man as a social being ir. his total envir 0n 

• Socialized medicine: 

Medical services & education provided by stat 
regulated by professional groups 

• Social Science: 

Discipline concerned with scientilh; examination of hu, 

behaviour. 

Social Science include : Economics, Political Scicn ct 
Sociology, Social psychology &. anthropology out 0 r 
which last 3 (SAS) constitute Behavioural sciences. 

• Behaviour Science include : Sociology, Social psycholog, 
& anthropology. 

• Socioeconomic status scales : 

BG Prasad Scale —» Used in both rural and urban areas 
Pareek's Scale —» Used in rural India 
Kuppuswamy Scale —> Used in urban India. Includes 
occupation, education & income (OIE). 


|n l1 

p P0^^dy of physical, social and cultural 
'' * 

3 1113 tropology: Study or physical & racial 

^Physica' an . her itanceelc. 

° iffcre |lCcS ’ „w V - study or social and cultural 

i anth r °P° ot,y ,, 

So c,nl sS the world. 

* diversity acr “ _ jg , hc stu dy of social problems which 
. paiholoP psychological or economical health 

> Sl j>" c,hcS 

learned behaviour which is socially 

Cnl<“ n ' * . . 

• jred • t he cultural contact or mixing of two 

■ V”'' 0 ” ■ 


Boys <16 yrs who arc misbehaved arc 
kept in broslals. 

Child is placed under care of doctor, 
psychiatrist & other trained person. 


Intelligence Quotent 


1 MenU,!^ - xl0Q 

C nronolo^icai iiRc 


'intent. 

' bn 

'mil 


• Categories of mental retardation are based on IQ levels. 




• Idiot 
Imbecile 


clI ,u.v- e vic ws held by people on a point of dispute. 

, o^'JL*** “ d sut,j “" v ' !" 

fliey arctC . acquired cliaracterstics of an individual 

aI \ r less permanent ways of behaving. They 
» Z „ a re more or less t 
fhey ar ^ . j n n aturc. 

afC 0 bj ectlVL ' vicWS j es i r cd from parents, grandparents and 
, ' ar . e ,^‘ c r cspect. They are subjective in nature. 

other pc°P L strQng feelings of whole organisms. Fear is 
, fr'o' ions : aT 



50-69 

70-79 

80-89 

90-109 

110-119 

120-139 

^140 


<20 = Profound MR 
21- 34 = Severe MR. 
35-49 = Moderate MR 

50 69 = Mild MR 

■p70 = No MR 
(Normal mental status) 


FAMILY 


tries deals With the neann uj • ' 

y f mp° r,al . (he science which aims at improving the genetic 

+ ^titution of human population. 

C ° nS ■ is the science of fitting workplace conditions and 

4 ir9 °°°™a* ds to the capabilities of the working population 

'^T^T^ent in urban area is 2100 KcaVd & in rural 

* Calorie o-u 

, rea is 2400 kcal /d. 

,1th hides : Is an indicator of the level or weahtt that is 

* "insistent with expenditure and income measure :. It is one 
Inhe background characteristics used in the NFHS-lll as 

an index of economic status. 

Child placement in social agencies: 

« Orphanges • N° ' 10me 

* Foster homes : Rearing child away from home with 

structural fascilitics. 


Family life cycle 

Marriage 
-l Formation 

Ltinh of Child, 

L\tiiis,ni 

Birth of last child 

-t C iv.'ip/e.Y i rtrnsiau 
1st child leaves home 
v C i’i'i union 
l ast child leaves home 
■l- Li ; c nonrrwii 
1 st spouse dies 
■i" D'.ssolu.ton 
Death of surviver 


Adolescent: 10 -19 yrs age group. 
Youth : 15 -24 y rs age grovip. 
Young : 10 -24 yrs age group. 


•_ 


R 
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_ _ TJTTioural change in 

> Health education is based on 
health personnel and consumer. 

Socrattc method of teaching or 
3re 

J Focus group discussion 

2. Panel discussion 

3. Symposium communication 

Didactic methods of teaching or o v 

1 Lecture method 

2. TV 

3. Radio - „ .hmu^h which 

. CV-Wtoc.- is to lo f«« com*’" 1 '™ V ' jre 

, pc™, ,s helped lo mac » **'«■ E ““‘ 5 
GAITHER approach.:- 
G -» Greet the client 
A -* Ask needs problems. 

T -» Telling choices to to solve problem 
II -p Help client to make voluntary decisions 
E -p Explain fully the chosen decisions 
R —p Return for follow up visit 
• Group approach to health education.- 
« Walk & talk 
® Demonstrations 

- Group discussions (group size 6-12) 

* Panel discussions 
® Symposium 
° Workshops 

Delphi method . 

Is a systematic, interactive forecasting method whic t re 
on a panel of independent experts. 



Demographic cycle: Blaker's St ages 

ST 


Blaker's 

* S stage 
Z op 
cO 

►- 5 


Characters 

I 


Pre-transition 1 

i. 

High 

stationary 

High BR High 
CDR 

(Population 

remains 

stationary) 


2. 

High BR, CDR 


Early 

4-ing 

C 

o 

trt 

expanding 


c 

m 

P 

3. 

4- ing BR , 44 Dl 


Late 

(AGR high beco: 


expanding 

birth » deaths] 

c 

4. 

Low BR, Low 

. .2 

4-» V* 

Low 

CDR 

o g 
n 

stationary 

(zero populatior 



growth ) 


5. 

Declining 

BR < CDR 



71.10 

AGR 


DEMOGRAPHY AND MCH C ARE 



• Annual growth rate AGR=CBR— CDR 

• Growth is said lo be very rapid when AGR is 1.5-2 & 
explosive when > 2. 

• AGR of India (2011) was 1.64 (very rapid growth rate). 

• Year of great divide —* 1921. 

• Population doubling time . .No. of years taken to double 
population = 701 AGR eg. growth rate oflndia is 2.1 % 

will take < 35 >r to double its population. 


TBN = Thompson, Bogue& Notestein stages 


POPULATION COMPOSITE MN INDIA 

• School age children constitute 25% of Indian 
Although India occupies only 2.2% 0 f the 

v world $ hrd 

area, it supports over 15% of the world's p 0pu | a .^ 
Almost 35% of Indians are <15 years of age. ^ 

• India is second most populous country after China 

• Uttar Pradesh is the most populous state and Sikkim 
least populated stale in India. 

-14 



pyramid mainly constitutes children & 

„^' S .fofP^P rodUC,iVeaBC - 

* W l,la, 'hflse * t“l' cr,ns topl 

tf r ° 8 j in developed countries shows a bulge in thc 
f3 nx‘ d __ narrower base. 


pvr 3 "" „.i has a -- 

' rate (2011) M = 82 > F “ 65 - Kerala has highest 


sex 

of 


isftt 


Age group 0-4 5 

10 % 21 % 


15-59 

61.7% 


60 + 
7.5% 


RCAMS 


^ a narrower 

(2011) M 

Liters-- 

lj|Cf 3ey rate ’ 9 40 F/1000M (Juvenile sex ratio or child s 
, S^'nternationaUy lhc sex ratio is co "sidered no. 

' '1 1000 females. 

irit>h' s j|y health survey- 2 ( NF1 IS -2 ) was conducted 

«^^ 1995 ' 99 

' ^nsncsjND^ 


1210 million 

940 females per 1000 
males 

914 females per 1000 





_ 

— 


7 Ur banpoP^l<^Hl 



68.84% 

31.16% 

382 per sq Km 
74.04% (M 82%, r 65.4%) 
64(M), 67IF) 

30.9% 


f^gHjjTY _RELATED INDICATORS 

• Abortion rate 

_ __ ho. of abortions 

^o~oUw^men ot child bearing age 

• Abortion ratio 
No. of abortions in unit time 


» 1000 


x 1000 


x 1000 


d 


No. of live births in the same time 
• Marriage rate (crude) 

No. o f marriage in a year 
Mid year population 
9 General Marriage rate 

__ No. of marriage in 1 year 

No. of unmarried persons in 15-49 yr gp 

* Child woman ratio 

No. of child 0-4 year 


1000 


1000 


1 cr 1000 women of child bearing age 
1 Causes of infant mortality (<12 months) 

yPP; ■' ■■ 

■ Fnrl-j MAIM i _ 


T^Txpenditure of GDP on health 

3 ' 9% . ' Early NNM (0-7 d) Late HUM (7 

7|dMR(perlac LB) 

212 ; : 28 d) 

. NMR (per 10°° LB) 

33 '■ i 3 Prematurity * Sepsis 

• |MR (per 1000 LB) 

47 i \ ' » Tetanus 

• CMR (Child 0-4 MR) 

^ ^ ; * y ^'ith asphvxia ^entio/ 

. IISMR (per 1000 LB) 

59 ; ■. factors) (actors) 


AR1 

- Diar.isofc-i 
Malnutrition 

(fJiOfjttriOUS (i-vV.’ 

- ron.-.c-ntai, 
social) 

.y® 
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tbck» > the ■»» 1 senior is *™ **' 

• /M/J? f Perinatal UA ' 

nconalal deaths. ^ 

• (Maternal U R) ] deaths are cXprCS . 

MMR is a ratio in which n . |(lC i u de all nia,c 

as per I lakh live births. Num * + up to 42 days post 
deaths related to pregnancy + dt ' of ,ive births in 
delivery while denominator ft 0 f \lMR is obstetric 
the same area in same >t.N c c 
h’age. 

• Sconatal mortality rate riite neonatal mortality- 

. Tetanus is an important cause of iotJO live 

. *«-. «■»*— n 8 t: b tu 

births (49 in rural areas and - ^ nnM . 

o Congenital anomalies are rare cau.v 

• In fun I unJ t hilt! molality _* LgW 

. M/c cause of infant mortality m India 

(51%)> ARI (17%) mortality) in India 

. Wc c a u>c of USMR (Under «« “™^ llirlh „ M l 

_ Ktemal-MIUB (40%)> AJUfW/H ” 

d/'s( 11 "o). -atelis a more 

c CHIU death rate (M year mortality ra O 

refined indicator of the social situation ^ 

than 1MR. Major causes in this age group a 

diseases and ARI 

_ - WnlwTiTorocuT 

4 Most important universally accepted indicator of heo 
IMR. 

-»• Social health status indicator-* USMR. 

• MCH care is best assesed by -* MMR. 

-f Most refined indicator of fertility -* ASMFR. 

-f Indicator which gives Idea of completed family sue -> • 

■f RHIME is a new method of MMR estimation (a form of ver a 

outopsyj. 

4 Neonatal mortality is higher for males than for females (but 
IMR is higher in females). 

-f Neonatal deaths are maximum in first month of life out of 
which maximum in first seven days & out of these seven days 
first hour is the most critical period of neonatal life. 

-> Neonatal mortality is major contributor of infant mortality 
(70%). _. 


‘Os. 


Indicators of Fertility 

# BR: Simplest indicator of fertility 

• GFR: 

No. of live birth/mid yr population of , 

pc, 1000. rf "H, 

. GMFR: Married & fertile w °menare d . ° StJ 

. aSFR: Sensitive Indicator or FPaej,^ 0 ^ ” 

# ASMFR: Most refined er % s r 

• CDR 

No. of death/ mid year populate 1( . 

that shows relationship b/w populatin' ‘ s jhj 

mortality- ^ » 8t \, 


Y 


TFR 


Gives approximate magnitude of comm 

(TFRofIndiais2.6). e,c d 


^ilv 


Sample Registration System 

• p’s a dual word system. 

• [t provides reliable estimates of BR, d r ( 

Civil Registration System 

• Birth & Death Registration system. 

• Birth must be registered within 21 days. 

Census 

• Frequency of census in India is every io y ears 

• The census organization set up aivl working Und 

of Home affairs headed by regiri 
Commissioner. Ce isui 

National Family Health Surv NFHS) 

conducted m 


R f ir | S that would be bom to a woman if she 

n ° es current fertility and no mortality, 

t,sptr 0 f a girl child (daughter) that a new 

• during her lifetime assuming fixed age- 


numbc f 


* \vcr a ® e || bear 
f irri gif' aSN .jr. Taking mortality into account it is 

han GRR- It' s 3 demographic indicator. 

T.avs l° NVCr o r of l (or 2 children norm) CPR should be 

po 3f* lieVC j^be achieved by 2006). 

V< ha «,i»n ' C,,R) 

r ,. l) |)U‘ 1,1 ° , nres ent. 50-60% of births per year in India 
i ( rt ; e 40% atp 


POVERTY 

Population below poverty line is 29% (2012). Criteria for 
below poverty line ( BPL) are 

Per capita monthly income < 360 Rs for rural area and 
< 540 for urban area. 

Per capita kilocalorie consumption <2100 in urban 
area and < 2400 in rural area. 

• 3 Primary d/s of poverty : AIDS, malaria and TB. 

• Unemployment rate 7.32% 



1 till djtf 


Large scale, mulliround survey 
representative sample of households. 

3 rounds ofNFHS surveys have been conducted 
NFHS-1 -> in 1992-93 
NFHS-2 -> in 1998-99 
NFHS-3 -> in 2005-06 
NFHS-4 -> in 2014-2015 
Nodal Agency for NFHS:- International Institute fa 
Population services, Mumbai. 


'FOCUS. 


■n 


^MiofUor 2 children norm) CPR should be >60%. 
ro ° chi€Ve needed for protection of a couple for one year 

l H o.o!^ d ° 

- - 

les is a currently married couple with wife 
, £|igib ,c c ®“ ve a g e group (15-45 yrs). In India eligible 
in rep rodUC 150 - 180/1000 population 20% eligible 

coapl eS the a g e group 20-24 years. EC register is 

C °Tnoi"^ a,SUbCe " lre ' 

f 31 . ra tc, prevalence, proportional mortality rate 

Case ^ sMR & pregnancy rate are ratio. 

#r cP'°P or 


pQLl 1° 


dicator (Physical Q“ a llty oH:f. • - f -\: 


Human Poverty Index (HPI) 

• For developing countries (HPI-I) includes 

° Probability at birth of not surviving to age 40 
0 Adult illiteracy rate 
0 Unweighted average of:- 

0 % population not using an improved water source, 
ii) % Children underweight for age. 

• For developed countries (HP1-11) includes 

° Probability at birth of not surviving to age 60 
° % adult aged (16-55 yrs) lacking functional skill. 

° % people living below poverty line. 

0 Rate of long term unemployment. 

• HIM shows the deprivation in basic dimensions of human 
development. 

• BPLin India acc/to Rangarajan committee. 

I 


J cxpec.ancy at age (vr 
Literacy 


2'. i ;• 

65. 


•:1LL] 


pQUR»"8«fto"' | - |00 - lnlndiai,is 

Human Developmental Index (HD, I 
* It includes * 

, Longevity (life expectancy at birth) 
o Tncome (real GDP per capita or purchasing power in 
parity dollars) 

o Knowledge / education (adult literacy ratc & mean yrs 
° of schooling) [Mnenunr. -: Like] 

« Composite index of achievements in most basic human 

capabilities. 

• HD1 ranges b/w 0-1. 

i HDI is highest in Kerla. Current value is 0.547. 


Y 

Rural 

1 

v 

1NR 32 Rs'day/head 
2647 Kcal/hcad 


t 

Urban 

I 

v 

1NR. 47 Rs'day/head 
2602 Kcal/head 


Currently till 2012, BPL was 29.5% % wtil he 26.7% by 
2015. 

D.\1.Y (Disability Adjusted Life )n.i —* Indicator which 
developed for the d/s burden which quantifies in a single 
indicator, time lost d/to premature death with time lived 
with a disability. One DALY is one lost w ar of healthy life. 
Highest DALY is for psychiatric disorders - Schizophrenia, 
unipolar & bipolar MD. 

QALY (Quality Adjusted L:f r-. an —► The QALY is a 
measure of disease burden, including both the quality and 
the quantity of life lived. 
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Number of of 
, . .. / ,v £i [\rhwy rn*oofdisabil<ty- 

• Ihuibihn fra M wi i| be spent ftxx o 

projected life expectancy dial 1,0 ^ 

ri TO iggji^^Trr^ i" ***■ 

4 GO/tGendec-teteted Devetopmee ^ h(jmafl developed 01 

reflects achievements in x e 

adjusted for gender inequalities . fl 399 5, measures 

GEM (Gender Empowerment n 9 ^ opportunities, 

gender inequalities in economical ana P» dcpriva ,jon « 

♦ W0 man^erry/n^fHP/;« measurement 

basic dimensions of HDI. iHuman Suffering 

+ K 4lrdi.H0lb0.547.POUSe* HSU " 

Index) is 70. 

-> Sullivan's Index: Life free of disability Mea sure 

■> DALE (Disability Adjustment Life *P e 

used to express the global burden of disease. ^ ^ ^ 

•> HALE (Health Adjustment Life £xpeCtanC * tfortime spent 
expectancy at birth but includes an adjustm P 

in poor health 


• KAP: KAP stands for Knowledge attitude & P fac 
KAP surveys were applied in HIV and family 

KAP GAP indicates unmet needs of family planning 

applied to married women. , 

• I EC: IEC stands for Information, education an 

communication. , 

• Unmet need: Refres to 1549 yr old married women who 

are not using contraception or family planning meth 

RCH Programme 

RCH phase I 

• Launched on ^Oct^ as a result of recommendation 
suggested by Cairo conference. 

• Target free, decentralized program aimed at satisfaction 
of individual (client centered approach) . 

Includes 

1. Components of CSSM 

2. Prevention / management of RTI / STD, AIDS 

3. Client approach to health care 

4. Family planning 

I st referral units (FRUs) are set up at sub district level 
Targets for various health activities are set up at district 
level 

Districts are divided on basis o f female literacy rate + CBR 
Control of RTl/STDs in R~ is likely to benefit in AIDS 
control program. 


RCH phase II 

• Launched in a P r 'l 2005 to reduce 
morbidity with emphasis on rural health *N 

• 3 strategies: Ca re. 

1 Essential obs care 
2. Emergency obs care 

3 strengthening referral system. 

. Kit A.B.C are provided for S ubc enirc 
provided for PHC, and kits E to p aj Cf)Q 

• Varnk Mataram Scheme: Voluntary ’ " 11 * 

any doctor can volunteer for providing H 

services. The enrolled doctor will display!? 

logo. Iron and FA tablets, oral pili S) j Va hd e ^ \ 
provided for free distribution. ln Jeciir, 

• Janani Shishu Suraksha Karyakn 





i0 %^ 


. ’"(JSSK). 

All pregnant women delivering j 

institutions to have absolutely f rec an(J pu bli c ^ 
delivery including caesarean section ^ n ° 

Free t/t of sick newborn till 30 days afi e ^ 


erb 




•oh. 


IMC1 

It is a global programme. It involves integral 

manage childhood illness with focus on_ appr °; 

Diarrhea, ARJ, malaria, measles and malnutrition 

IMNC1 

• It is Indian version of IMCI. It also i nc l U d 

period (first 7 days of life) Cs ne( >n 

• Incorporates national guidelines or. — Dianh 

Malnutrition, anemia, vitamin A supp iem 
and immunization schedule. APT (Otitis media^ 
respiratory infections) is also included. ’ ^ 

• Promotion of breast feeding and nutritional counseli 


lay 


hea > Meaj| e 

su Pple me ' 


included in IMNCI. 

Important Index 

• Pearl Index is a measure of contraceptive efficacy li 
defined as as the number of “failures per 100 women y ea ^ 
of exposure” this rate is given by the formula: 

Failure rate per HWY 

Total accidental pregnancies 

HWY = -^—j-T—-* 1200 

Total months of exposure 

Life table analysis is a better measure for this. 



• v i s the best measure for contraceptive 


- meter of population. Special type or cohart 

* 3 bl ° s an example of indirect standardisation. 

* l |vs» s and * reproductivity (contraceptive failure) 

of surV,va ' 


dcl' anceS is average number of hookworm eggs 
9(1 Her l ,H lA , Jt is US cful in epidemiological studies 

st0 ' .u oma .i . 


ow Poverty line is no longer a criteria for supplementary 
tion under 1CDS, all children 0-6 years and pregnant 
ICDQ talm k motPlcrs arc eligible for availing services under 

Services provided: 

Supplementary nutrition. 

0 Immunization 
0 Health check up 
° Referral services 
° Non-formal pre school education. 

0 Nutrion & Health education. 


rll(l' u ‘ r ctuu.. -- 

* . cram ol c t0 t/t . Index < 200 indicates that 

ne f b response . "■ oiov. zuu- 4 . n is c 

A ’ 1 infection is not of much s. go, finance and > 300 surveillance system the country 

^ vor ^ ia j or public health problem. 

,Jex/sM 


P 


^ , major p 


Integrated Disease Surveillance Project (IDSP) 

Launched in Nov. 2004. It is decentralized, state based 


jndic3 teS n ) UJ 7 v ,uf;/t e index is an indicator of air pollution. 


c,jli»? ! ’ uk X ' hP .t indicators of air pollution-3s i.e. sulphur 

, " isb rt>okc.5“ s p ,;ndcdpariicies ' 

dio vidC,S - 

j0l SSsSI 

(-**• ^ Measures contraceptive efficacy 

^ peofl j s average numbers of Hookworm eggs 


POINTS TO FOCUS 


Heart of ICDS —> Anganwadi. 

Indicator of socio-economic development -> US MR > IMR. 

•F M/c indicator of health status of community, level of living, 
effectiveness of MCH services in general ->-l IMR. 

O’ IMR is on impact indicator of -> ASHA . 


fgm 


ofstool 


is an indicator of air pollution (smoke index) 

> So iling lP jndeX js used for classification of leprosy 

t. Bad eria 1 ■ an j n dex of economic state < of households 

v weal* indeX , 

> W , nn N fHS-lll 

^ u index -> « used f° rAedes ae 3ypt‘ (In filor.asii). 


grated Child Development Servi.- > A .’ 3 ; 

Scheme 

Renefica r ' es * 

c Pregnant women, nursing mother, other women 1545 yr. 
c Child 6 months - 6 yrs 
o Adolescent girls 11-18 yrs 
, Revised norms since 22nd Oct.2012. 


Beneficiaries 

Revised 

rate/day 

CalorleS 

ttl 

children (6-72 months) 

6.00 

500 

Severly underweight 
children (6-72 months) 

9.00 

800 

Pregnant women & 
nursing mothers 

7.00 

600 


. 12-15 
20-25 

18-20 


Baby - friendly hospitals initiatives (BFKt) 

• Mother & child are left together 24 hrs a day. 

• Feeding on demand. Promote mother to initiate breast¬ 
feeding within first hr of birth in normal delivery & within 
4 hrs following cesarean section. 

• Exclusive RF is recommended till 6 month. No food I 
water / drink should be offered other than breast milk. 

NATI ONAL HEALTH POLICY 2 002 

[. J.R.: Though these are old datas but questions are still asked 
in various state exams.] 

Liuals to he achieved bv 2005 
° Eradicate Polio and Yaws 
° Eliminate Leprosy 

° Establish an integrated system of surveillance. National 
Health accounts and Health statistics. 
c i state sector health spending from 5.5% to 7% of tin 
budget 

- Goa! :o he achieved bv Gi ■ 

° Achieve zero level growth ol HW/AIDS 
*■ Goals to be achieved i>\ . 

0 Eliminate Kala azar. 
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TP Ma Jaria and 

. i raortaliO •">*• on 
o i prevalence of blindness to 

o ilMR to-'0l000&MM Rto fGD pfromthe 

O r health expenditure b> Govt, as 

existing 0.*?*. to 2 0*. least 25% ol 

s r share of central grants to constitute 
total health spending. 


indicator 


Target by 2017 



* , f contraception, to 

|. Immediate : To meet unmet n^d el . and 

strengthen health infras-tructure & heaiui pe ^ 
to promote integrated sen ice delivers 

2. Mid term :To bring TFR to replacement level («-C. 

3. ling term :To stabilize population by 2045 

• Si k uxlt mographk gtnils (To be at hex c c ) - ^ & 

® Make school education upto age > 
compulsory. 

o i- IMR to <30 per 1000 LB. 

° l MMR to < 100 per lac LB. 

O Achieve 100% immunization of children 
3 Promote delayed marriage of girls (>18 vrs) 
o 80% institutional deliveries and 100 % b> traine 

person. . , 

° 100 % registration of birth,death, marriage an 

pregnancy. 

HEALTH GOALS FOR 12TH PLAN 

• Maternal & Child health finals 

3 Eliminate Kala azar. 

o i mortality by 50% on account of TB, Malaria and 
other vector & water borne diseases 
° v prevalence of blindness to < 0 .3% 

3 l IMR to 30/1000 & MMR to 100/lakh 
o f health expenditure by Govt, as a % of GDP from the 
existing 0.9% to 2.0% 

o f share of central grants to constitute at least 25 /o of 
total health spending. 

Goals to he achieved hy 2015 

0 Eliminate lymphatic filariasis. 


Maternal & child health goals 
25 


• IMR 

• mmr 

• TFR 



100 

2.1 


• Under nutrition in i to half of Nphs-3 

children <3 levels ~23% 

• Anemia among 28% 

women aged 

15-49 

• Child sex ratio Raise from 914 to 95o 
(0-6 yr) 

Coals for communicable diseases 

i annual incidence & 


• TB 

• Leprosy 

• Malaria 

• Filaria 

• Dengue 
Chikungunya 

• JE 

• Kala Azar 
HIV/AIDS 


lj tVb 




Mortal 

i prevalance to < 1/lO 0O0po 
l annual incidence < 1 / 100q ° PU, % 
-Ul%mf province in a „ 
Sustaining CFK <i% lst H 

Containments of outbreaks 

J' in mortality by 30% 

Elimination by 2015, i. e . < j 


population in ■>’ blocks 

i 


cas e/i 0 


% 


new infections to zer r, » 

comprehensive i support S' 1 

living with HIV, A IDS& >/t !ervi ’> 
those who require it. Ces, °r« 


11.11 


INDIAN HEALTH 


l 




• Principles of primary health care are -► ECAI 

Equality, Community participation, Ap pro • 
technology. Intersectoral co-ordination. Pnif 

• Suggested norms for Doctor to population is 1 per 3 s 0(J 

• Ideal bed space in an hospital —> 12 feet. 

Ideal Healthcare Norms 

• Doctor - 1/3500 population 

• Nurse-1/5000 

• Pharmacist - I/l 0000 

• Lab technician - 1/10000 


^Ygrjr M OF HEALTH CARE 


m 


environment 


Refe- Population S 

(istit ut, ° ^1 Catered 

level In In hilly 
plains /tribal 

areas . . 


11.12] 

Environmental Measures 



~~~Z!Z 0 lth Worker, FHW = Female Hem rh v.r,ker, 
l^imnh attendant; VHG = Village Health Guide, 

rra ditio na,B _ 

Ipg afSToF OCUS 


Apparatus 

Used for 

1- Pattern Kopfer test 

Snow blindness 1 | 

2. Anemometer 

Recording low air velocities l ; 

3. Glove thermometer 

Mean radiant temperature 

4. Kata thermometer 

For low air velocity/ slight air 
currents (<10 ft/min), cooling 
power of air 1 

5. Assman's psychrometer 

Humidity 

6. Symon's raingauze 

Precipitation (rain, snow,dew, 

| frost) | 



*rzZ2yd^lop^n‘ 100 • 

1 „ lhs « Hat 200-600 village 

! L:ipolunitol=dministrot,on m India aim 

’ M pHCare under state assistance. 

T prjinary health care (essentiaI health care) is the f ■■■ leva cf 
contact of individual/family 

I A vill0 ge health guide (VHG) caters a population 0 . j U/ 1 VHG 
& AWW are working under ICD5 scheme. 

+ gross root workers (Healthcare personnel at village level) 
include -AWW, TBA, VHG, and ASHA 

•> Mini AWC (Mini Anganwadi centres) exist at population of 
ISO-400 in rural/urban projects & for 150-300 population in 
tribal/riverine/desert places. 

+ MHW is MPW male . FHW is MPWfemale better called ANM 
(Auxiliary nurse midwife) _ 


• Acceptable level of thermal comfort is : 25' 1 -IT C CET 
(Corrected effective temparaturc). 

• I.Ol) (dialogical oxygen demand) is indicator of organic 
contents of sewage. BOD >300 indicates strong sewage. 

• Day light factor for kitchen should be ?10% & for living 
room is 8%. 

• Air quality in India is controlled by central pollution 
control board (Ministry' of environments and forests). 

• Best biological indicator of air pollution is Lichens 
(Parmelia caperata). 

Green House Effect/Global Warming 

} It is because of emission of green house gases (GO, most 
common. Ozone, chloro- fluorocarbons, Ualons, Methane 
Sc N^O) into the atmosphere. 

* Responsible for Tsc in average global surface '.'.mpc ilure. 

NOT seen with N.. 

• Stratosphere of ozone protects from harmful 1IV iz.y:.. 


PO LLUT ION 

r ' Normal whispering produces noise level e ( 10-20 di’> 
Noise limit for industrial worker is 90 t>P. 


:W' 111 


m ty 


Repcated'continuous exposure of noise 
lead to pennanent hearing loss. 

Sudden exposure of noise >100 dB may lead to rupture ol 
TM and permanent hearing loss 
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WATER 


Water pollution 


Bacteriological indicators of contort'^ Uscd for 

• Presence of coliforms (E. c ° r j nd j ca ior of f«* al 

presumptive or most reliable an p 

pollution of water. r n jjcates recent 

. Presence of fecal streptococci. 


For household purpose “Rolling B 0 ip- 
satisfactory. No residual protection 0 fr ° r S l0 
Chlorine acts best as a disinfectant ^ 

7 Turbidity impedes efficient chl 0 r i nat ’ en Hi 
Disinfecting action or Cl, is ^ '‘\ 

(hypochlorous acid). 


V 





\\ 

V 


^aink 




Apparatus 

o Chlorine demand of water is estimated 

apparatus ^y. 

o Chlorine dose is regulated by / c| 


X 


contamination of water. remote (past) fecal 

• CZ. perfringens (spores): Indicate 

pollution or water. 


is 


[ POINTS TO FOCUS, 

+ Nitrite, ammonia indicate recent pollution of water 

+ Nitrates indicate old contamination. . nmole but for 

& Ideally no coliforms should be present in a 

large urban supply, if > 95% of samples ore conformfree} 

consecutive 12 months, it is acceptable. 


. Chlorinator 

o Residual level of chlorine 
Chloroscope 

Break point chlorination: The point at 
chlorine appears and when all conibj n 


mi.xj 


n 8 i : 


\ 


15 Ho, 


mea s 


been disappeared is the breakpoint and 
dosage is breakpoint dosage. c °n». ^ 


^Ur ed 

' tWhic hth, 

ot 
c Orr, 


Recommended residua! chlorn\ 

zm 

>0 1 


' c/s 




Water type 


1. Drinking water 


^g/l 


. _, r | 2 . Water bodies. Post disaster >0.7 mg/ | 

Drinking water class according to bacterial cou __ ~ g pool 5anit3tiom > y 



^Jnis/|( pprn) 

Superchlorination followed by dechlorinatj 



heavily polluted water whose quality fluctuates"; ^ !> 


Water source should be >15 m (50 feet) awayfr^ 3 " 1 ' 
The vital layer (Zoog/enl layer) is the heart ^ 'X 
filter. Also k/as Schmutzdecke or biological ^ 
removes organic matter of water. lj 


Drinking Water Acceptibility Parameters 

• Colour: < 15 True colour units (TCU) 

• Turbidity : < 5 Nephlometric turbidity unit (NTU) 

• Hardnsess : < 100-300 rng/L calcium ion 

• Total dissolved solutes (TDS): < 600 mg/L 

• Fluroide : < 1.5 ppm (0.5-0.8 ppm optimum level) 

• Nitrates: < 50 mg/L 

• Nitrites : < 3 mg/L 

• Gross a radiological activity : < 0.5 BqlL 

• Gross p radiological activity : < I Bq/L 


Chlorine compounds 


1 . Bleaching powder -.Contains 33% of availabl 

/roHn 1 frpchlv ^ ^ 


(CaOCL) 




2. Chlorine tabs 


freshly prepared 

(Most effective and cheape s , 

of disinfecting well) 

A single tab of 0.5 g is suflici 
disinfect 20 L 


to 


°f waia 

(= 25mg/L). Easy and cheaj 
method to disinfect housed 
water. 


Chlorination of water 


3. Chlorine gas 



The principle is to ensure a free residual chlorine of 0.5 
mg/L at the end of 1 hr contact period. 


4. Perchloron 


♦First choice for disinfection of 
large body of water. 

► Also k/as High test hypochlcm 
provides 60-70% available Cl, 


ROAMS 


p" .or*’ 


Penuunt process (base exchange methods) and addition of 


''^ idCS: cconds : CI2 

;,hin 10 S hold: both free and combined chlorine in 

n If) ITU * 1 1 


mg% 


M- 1 


iter 




test): 


I test ( c ^ ar)d com bined chlorine separately. 


petc^ 

emergency disinfection of water. 2 drops 
W ne < s U * sol ution of iodine for contact period of 20 - 30 min 


period of20-30 min 

2* e,han0 ‘nt' 

0 «S«ff' ae ^ Cerom ic filters such as Chomberland. Berkefeld 


• Fl 3 ^ 0 !’ r f m ° VeS b ° th ,ypc °f hardness. 

uori e evel in drinking water should he 0.5 - 0 8 
or PPm ( <lppm) 

foil °'‘'‘' llon ' s done by Nalgonda technique (Lime 
followed by alum). 

L >r> '^‘ a,hcr Oow : average amount of sewage which 

% 0W!> through the sewerage system in 24 hrs. 
sewage: - waste water + excreta 
fter primary sedimentation of sewage organic matter 
sett es downs and is called sludge & fatty layer which 
floats is called scumb. 

Stillage . ^aste water not containing excreta (e.g. outflow 
from kitchen, bathroom) 



* fit er, * atad f ^aching powder is required for WOOL of wa ter INSECTICIDES 

_ f nfOW OJ lot ic rpntiirnci fnr JiTfi / i. 


■otion 


+ 2.5 9 ram r ‘ r „ chlorine tablet is required for 100 L of water. 

w hi' e 2-5 9 rt L -— 


rdness 


of water 


H af f water is classified as carbonate & non- 

• Mrdn«: 

csrb ate hardness is also called temporary hardness 

I Ci’ rt,onc [ va ble. It is d/to bicarhonates of calcium, 
a s it is remo> 

a magnesium. 

^ carbonate hardness is permanent it is d/to 

2- fion ' tes / c hlorides,or nitrates of calcium .5: nugnesium. 

5UP 3 c nfl and hard water are used when the levels of 
The term son 

• * nt ' ^iven below: 


iljlv di 


Resistance to HCH-dieldrin has not been developed. 
Resistance to Insecticides has not been developed 
Glossina. 

Resistance to DDT has not been developed in si 
Tse-tse fly. 

% of para-para isomer in DDT is 70-S0% 

Insecticide for phlebotomus (sandfly) -> DDT 

Least toxic organoehlorine -> DDT 

Least toxic organopliosphorus compound —>inalathion 

Synthetic pyrethroids —> Cypenncthrin. proparthin, 

fiumethrin 


hardness 


are as given 


Insecticides used for control of arthropods 



> 7 —«—» 

• s 





50 mg/t 


Contact 

; Poisons : Natural 


Moderately hard 
water 


50- 150 mg/c 


Pyrethrun, 
rotenone,niconne, mineral 
oils, detris 


Hard water 


3-6 


150-300 mg/1 


; Contact 
l Poisons: 

' Synthetic 


Organo - Cl 


compounds 


DDT, BHC, Lindane, dieldrin, 
kepone.mirex 


Very hard water 


>6 


>300 mg/L 


Organo - 

phosphorus 

compounds 


Chlorthion, cki.-inon, 
parathion, ronr.e, gardor.a, 
abate, tenitrotbtan etc. 


» Hardness in water is expressed in terms of mcq/L One 
m cq/L of hardness producing ion is equal to 50 tng C?CO, 
(50 ppm) in one litre of water. 

• Drinking water should be moderately hard. Softening of 
water is recommended when the hardness of water exceeds 
3 meq/L(> 150 mg/L). 


Carbamates 


Dunetilari, propoxur. 
carfcaryl. pyrolan 


t Repellents 


Mt tod- ctbyhol’j * tudn, 
indolano, buntyi be'-iO ita, 


i Synthetic 
^ pyrethroids 


Resmetbrin, p'cpc-rhin, vlt. 





w ■- 


R AMS 
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. Space sp i 

ts N V‘Vd**- '*»* **“• ”* of 

• LankfcUl me*»um include 

mineral oiH kerosene) ^ spray. R« idu31 

• Anri adult measures include 
spray, Genetic control 

• Paris green (larakidal) ,norhcles lana 

S»~.'A “ *** o in sWV* 5 PPM 

. Aha* in coocamnon 1 ”>S ' J sfjct01> [wmanent 

is able to destroy cyclops. M«- w3t er is to 

method of controlling ojclof* - 0™*’"' 
provide piped water supply or tube «e s 

■ I^OIOTS ^^ 0015 — ® - *n centre/ 

in coolers. nd Lebister 

• «*"*“* afPnjS jt ^^J'Ztrd of mosquitoes 

reticulotus are used for — oxwg 
(Kilts larva of mosquitoes). 


Control uf mosquitoes ho , es j„ 

WHO recommends minimum numbf , h hoIe should not 

mosquito net per inch square area- 

exceed 0.0475 inch in diameter. Building scree 


meshes in a inch. 


r“ 

Speed in miles /hr 

Life span Overall 

Burt erf by 

12 

_- 

Mosqurto 

1-2 

3 wks (2 wks adult) 

Housefly 

4.5 (7.2 km/h) 

3-4 wks adult 

Sandfly 

0.65-7 m/sec 

5 wks |2 wks for adult) 


ARTHROPOD BORNE DISEASES 
Disease transmitted by Flies 



| D/s 

Caused by 

Transmitted by 
(vector) 

Kala-azar 

Leishmania donovani 

Sandfly 

(Phlebotomus) 

Oncocerceriasis 

Onchoceria volvulus 

Black fly (Simulium) 

Chagas disease 

Trypanosoma cruzi 

Reduvid bug 



Disease transmitted by Mosq U it 0es 



Charac¬ 


teristic 



Anopheles Eggs: Boat 

shaped, singly 
laid, No 
siphon tube in 
larva 


Aedes 


Culex 


Cigar haped 
eggs. 

Tiger mosquito 


Eggs in clusters, 
Nausiance 
mosquito 
[ JaB Vi Wet] 



Mansonia 


Artificial 

collection of 

water 


Dirt\ 

wate- 


Aqu: 

vegf .ions 


EiUrjj 

K'ftv 


fc*.- *» 


Cv a||, 

v *r, 

Den gu e 
YF 1 

Ch 'cku, 

JE, 

8an 

filari 


«*u 


iyi 


cr ^ia n 


'asis 
W «*Ni|, 


"Mi 


Mala 




Van/ 


***** 
chikur- 


WASTE MANAGEMENT 
BiomedicalWaste (BMW) Disp ;.a| 



rrr v '° USl 'rs 

• 


j 4 containers were used but Now a days 

’ 00 rcC ommended (the latest addition is blue 
31 ^ 


POINTS TOFOrtK 


: 


Fig.: Containers of biomedical waste 



blanri a P ° tlem ,s being changed his dressings soaked In 
p propnate method of discarding is pour and disinfect 
« ypochlorite. disposed off in red bag and send it for 
incineration. 



Re 1 


*^TTneedles, syringes, scalpel, 
rture ^rfts glass that may cause 
“ puncture/ sharp objects 

anatomical wastes (body 
rts/patho'°g ical tissues), 

SSl carcasses, microbio & 
sol'd wastes- 

■ „n«able tubings, catheter, 
Sutton, Soiled waste: 

rlrted dressings, contaminated 
’^hblcod/body fluids 

tappers of gloves/ wrapers of 
^inges-Gloves/plastic items 


Additional 
Destruction / 
Shredding 

Incineration / 
deep burial 


Autoclaving / 
Microwaving/ 
Chemical T/t 


Blu e 

Blad 1 


reneral non-infectious waste. 

Office papers, kitchen waste, 

incineration ash, chemicals. 

Discarded medicines / cytotoxic 

drugs. (AUscrap)_ 


Disposal in 
secured, land 

fill 


ifferent States with Significant Problems in India 

• In West UP ~ Most cases of AFP 

Most cases of HIV (40% or India), 
Donovonosis, Madura foot 
Most cases of dracunculiasis reported 
in the past. 

Most cases of Kalazar, leprosy in the 
past 

Most cases of KFD 
Most cases of sickle cell anemia 
1 lemoglobin - D is prevelanl 
Most affected area of endemic goitre 


• InTamilnadu 

• In Rajasthan 

• In Bihar 



In Karnataka 
Chhattisgarh 
In Punjab 
Manipur 


POINTSTO FOCUS 


/ h 'clw<>l°X} : Dry ,hermal treatment in which 

, ^^dded and heated in rotating auger. 80% 

" aSte * S d 20-35 weight is reduced, suitable for infcclius 

v0 ]um e 3 Radio-active, pathologic and cytotoxic 

„cte and snarp • 

« sK s Should no. be used. 

.gainer or bags are NOT required for r , -.-Icf 

."y,aid waste 

• disinfected microbiology and biotech m’.ogy waste 

!nertirati° n 

fn uvv with cement and other substa-.vs before 

. Mixing of BMW 

. sSle for pharmaceuticals and other he, 

comp<> unds - 

ELL. 


■b Six states have been given national award for acbeiving 
elimination of leprosy both at district and state level, these 
ore —y Nagaland, Himachal Pradesh, Mizoram, Tripura, 
Haryana, Meghalaya 

■b Dracunculiasis has been eradicated from India (since 2000) 

*b VHG (Village Health Guide) scheme is NOT present in 
J& K. 

■b Sub himalyan belt is most affected endemic zone of goitre 
(ID D). 


OCCUPATIONAL 1-U?^ G D ISEAS CS 

Pnsumoconiascs 

Lift i'a \ period i> required r » r/< 


•r r. 


ncia. 


JSiRTSTOFOCUS 

T Me wry is but disposed off by -b Safe collection and recycle 
. M(VW patient is being infused amphotericin B jor syrt/rr.t 

tion/ 


fungal Infection ofi/v canula. Tubing should be dismjecte 
1% hypochlorite and disposed off in blue bag for deduct 


sh redding. 


“ CWP (Coal worker pneumoconiosis') is 15-20 ya 
* Asbestosis is 10 yrs 
u Silicosis is 10 months to 14 yrs 

Long latent period is required for lunhmoos Coal wo:k*.r 
pneumoconiosis to develop. 

Chrysolite is the most commonly use-1 ( l >5%\ !onr. c. 
asbestos but it takes prolonged expt^urt to develop o • 
Chrysotiie is the only type of asbestos that is from t.v 
serpentine family and is known <is wh.ilc isoc:.'.f 


to.-. 
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important pn«“-"° con!a!t l 


Silicosis 



D/to Inhalation 


Silica & siO } 

exposure 


jin mica 


mines) 


Anthracosis (in coal workers) 

(CWPJ 


Byssinosis 


Sagassosis 


• Asbestosis 


Inhalation of 
cotton fibre 
(in spinners 
of textile 
industries) 

Inhalation of 
sugar cane 
(Ganna) dust 


{s*otut*r“l°s' ! l 

.^pOduWlM** 

. F.brosls in M3 ' 1 
. modules in ur l u PP er 

zone) 

.W/c&oWest 

act & mines act 
progressive massive 

fibrosis 

. Notifiable under mine 
act 

Mondaychesttightness 

is them/c symptom 


. caused by thermophilic 
actinomyces 
(Thermoactinomyces 

sacharii) 


(90% by 

serpentine 

variety) 

Iron/cement 


• Affects lower lobes of 
lungs 

, Mp < nrhelioma_o LB!£ma 

& peritoneum 

- Ca- bronchus 

- Retroperitoneal fibrosis 


Farmer's 

lung 


- Inhalation of 
mouldy hay/ 
grain dust 


- Caused by growth 
of thermophilic 
actinomycetes 
micropolyspora faenl 


1 POINTS TO FOCUS 


I 


Oust particle of the sue of 20 p or more are trapped in 
oropharynx. 

lust particle within the size range 0.5-3 p are health hazard 
or pneumoconiosis. 

apian syndrome is pneumoconiosis * RA 
i textiie/cotton industry, there are 2 types of workers — 
tinners and weavers. Spinners are prone for Byssinosis. 


PLUOROSIS 

• Fluoride level in drinking water should ^ 

or ppm- , c 0.3. fl 

. Max'" permitted level of F' , n drinking * * \ 

Level>l 5 ppm : Dental fluorosis (Inv 0 l•* 0» ' 

Level 3-6 ppm : Skeletal fluorosis Ves ll Pp et 
Level >10 PP m •' Crippling lluorosis \ 

• Maidon teeth 

. Fluorine is considered as "D 0 li b| e 

Inadequate intake is a/w dental carries s 

is a/w fluorosis. 

• Nalgonda technique is for deltoid,.- X 

water (Lime. Alum mainly & bleachim, n ''° n of dr 

feP ° W ^tr>r, 

inpiN EPEFICIENCYDISO ppp^ (| 

• To prevent 1DD, iodine content in iodj^i^ 
point should be 30 ppm & at least 15 

level ^ 

• Iodine deficiency is common in sub hirnaly 

0 iodate is fortified in iodized salts. an ^elt. 

• Daily requirement of iodine in adult j s v. 
pregnancy Iodine requirement is 250 pg/da" l5 ° kg. |( . 

• Double fortified salt (DFS) contain iodine + ■' 
iodine and 1 mg of iron per gram of salt. lr ° n 4 °m* 0 , 


PPm 

X. 


Iodized salt is most widely used proph y | act 
against prevention of goiter. This j s the 
used form of asbestos 


*ostc 0 > 
com morj. 


Epidemiological assessment of U Indicator 

0 Prevalence of goitre (when >10% j t j s 
endemic or a major public health problem) 
o Prevalence of cretinism 
° Urinary excretion of iodine (Principal impact' a- 
of IDD control programme) ICa: d 

o TFT(T 4 ,TSH) 

o Prevalence of neonatal hypothyroidism. 


PTI POINTS TO FOCUS 



Slllphfy 


+ In iodized salt Potassium iodate is fon fed 

In double fortified salt, iron is also ac-J'-d as ferrous 
with sodium bisulphate or as ferric onUo-phosphate 
causing colour changes. 

* Vanaspati Ghee is fortified with vit. D (2500IU) & vit. a (in 
IU) per 100 mg. 




ent (in t erms f° r Indians 

pJ i</d'bP CMR — 



ir o' 1 

Sfit A 

yit Bu 
folic *• 
fliiaminL 


1200 mg 
35 mg 

800 MS 
1.2 MS 
500 MS 

1.2 ms 


rda 

in lactating 
mother 


+600 (0-6 mo), 
+520 (6-12 mo) 

+19 g (0 6 mo), 
+13 g (6-12 
mo) 

1200 mg 
25 mg 

950 pg 
1.5 pg 
300 ME 
1.3 mg 


RDA 

in 

children 


110 kcal/ 

kg 


60g (M), 
55g(F) 

600 mg 

17 (M), 
21(F) 

600 pg 
1 ME 
200 pg 
1-1.4 mg 


9-16 

mg/d 

600 pg 


jngpregPfPO 

•JV p ro,e,n ' 


mother should consume ‘25% calories 

-sffljgllelssti ——- 

en t does not t in lactation -* Iron end pantothenic 

acid- cert nin amino acids (cystire and taurine), 

3 ^^^T^fyunsaturo ted (LCPS) fatty acids like orachidonic 

cOSa hexaenoic acid and lactose in the human milk 

° cid ° n fneter development, maturation and mydtnoVon of 
promotes r a5lc 

. fZ rf* cah,ie ln,ake ,s 6 ° ie 

+ £ t J u p growth during childhood, intakes should be Lased 
C< ngge (ICM* standard) - 


indicators of malnutrition in assessing the 
Itritional status of a community 
, Maternal nutrition -> Birht weight ( The percentage of 
newborn less than 2500 gm) 

1 infant and preschool child nutrition -> Proportion of 
breast fed infants, Mortality in the age group 1-4 yrs 
m.- index weieht for height of preschool children 


School child nutrition -> The index weight for height of 
school children. 


milk 


Tests on Milk 


Type of Test done 


Fresh 

milk 

Methylene blue reduc n 
test 

Done before 
pasteurization 

Pasteurized 

milk 

Phosphatase test 

To check efficiency of 
pasteurization 

Standard plate count 

Determines 
bacteriological quality 
of pasteurized milk 

CoUform count 

Post pasteurization 
contamination 


• Turbidity test ( in which NH 4 S0 4 is used) differentiates 
between pasteurized and sterilized milk. 

• MBRT (Methylene blue reduction), Resuzurin, triphenyl 
tetrazolium bromide <6 Phosphatase test are also used to 
check bacteriological quality of milk. 

Milkvs Egg 

: :: 


Rich in 

Poor/ 
deficient 
•' in 


1 


Calorie 


NPU 

I 

* BV 
AA score 


Remark 


Protein, calcium & 
vitamins (retinol, vit D) 

Iron, vitamin C, 

Vitamin E 


67 kcal/100 mL 

75 

85 

3.5 gm procein/100 
ml in cow milk & lgm 
protein/ICO ml in 
breast milk 

Complete food 


Almost all nutrients 


Carbohydrate, 
vitamin C 


70 kcal/ICO gin 
96 
94 
1.00 

Contain all essential 
ammo acids so it 
consider :u as refercnc 
protein 

Rsftrer.co protein 
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Comparative nutritive*^" 


lfv arioust" ilks 



IRON 

• Max'" if on is found in : 

Raisin (Kismis) > (Pista) > dates > 
Among nuts pista contain max" 1 . 

# petal iron requirement is 75 mg/k g 

PROTEINS 

Protein requirement in gm/kg/d 


c ash 




ai 


'll 


S 


Adul 


•f Human milk contain more vit C (3 9/ 

* Milk is a good source of all vitamins 

■y Milk is the best and most complete of 

+ Egg protein is considered as re ^' enCe ^° is eO kg and 

+ Cut off weight of an Indian ref ere ^ ^ 

reference woman is 55 kg {Age b/ 

■y Cranberry juice is found to prevent UTI. 

■y Meat is rich in iron, zinc, phosphorus. & 

■y Fish liver oil (Halibut liver oil) is the richest sour 

Vit D. 

■y Fish is a good source of calcium. „ un , r ular 

+ Onego 3-PUFA io f„h is protective ogoiost cordmoscuio, 


0 — 3 mth — 12 mlh — 3 yrs — 12 vrs 

l ■f -Ir J, 

2 j 1.7 1.83 1.50 

Remember 

s i„ p ly!J5 !•» 


'"'COL, 


'Ad 


'oils 


1-30-1 


Pr e 


■40 


s 


protein content of (gm/100 gm) 


So' 


•ya h, 


Rice Wheat l uises jvuxca i ulses vt.M, 

6 R ; ,2% im 24% £ 

[Remember: Chawal / Gehoon / Deal / R (i ' ‘ 
Soyabeen = 6/ 12/ 18/24/30 /—/42 i.e.^'V 

• Pulse containing highest iron content 


' S °yab e , 


'ten 


f °f6| 


'an 


diseases. 


CALCIUM 

• Most cereals are generous providers of calcium, and the 
millet “rani” is particularly rich in ca lcium. 

• Milk and milk products arc best natural sources for 
calcium.fRice is deficient in calcium) 

• Limiting factors in calcium absorption are 

0 Oxalate (+nt in green leafy vegetables e.g.spinach, 
amaranth) 

0 Phytate present in millets. 


Limiting amino acid 

• )n cereals -> Lysine 

• In wheat —> Lysine + threonine 

• In maize -> Tryptophan + Lysine 

• In pulses -y Methionine (-Wfryptophan) 

pi' POINTS TO FOCUS 

>y Single most sensitive test for iron deficiency status 


ferritin (most sensitive indicator of anemia i, 
<y For epidemiological assessment 



f POINTS TO FOCUS 


J 


■y Vitamin C present in citrus fruits, t es calcium absorption, 
■y Garlic is a rich source of selenium, 
y Ragi is a rich source of calcium & iodine, 
y Jaggery is rich in iron. 


: Ser^ 

n cor hmunityj 

w -=>— .. of i 0dine 

disordersfneonatol hypothyroidism) 'ecommended ^ 

in surveillance -> Urinary excretion of iodine. ^ 

-y Coconut oil is deficient in EFA, 

•y All “cereals" lack lysine (wheat lads', threonine also) 

•> Pellagra is common in the regions where maize is staple f 00i 
(Niacin synthesis does not occur d/to lack of tryptophan) °°" 
& Excess of Leucine is a cause of niacin deficiency (Pellagra) ir 
JowarA Maize eaters. 

-y Roots & tubers are deficient in Methionine. 

•y Rice proteins are superior to wheat & maize (among cereals * 
contains maximum lysine) 



xirnum in —► Safflower oil 

fF' |«.ic3 cidlS essential fatty acid (EFA) is -> Lenoleic 

:mP oriant C thesize both lenolenic and arachidonic 
sy n 


> 

jd 

3 ci 


>l° st c an 


id 

•id- 


., „cd EFA is -> arachidonic acid. 
jC . 1 I nsn |ur .7 FA eicosapentanoic acid. 

^oil' s "y'is'rich in PUFA ( 6 5%l 


<,„*■ 0,1 ,S jn SFA (92%). Although it is deficient 
$v"r uif 0 i( Is r |Ctl _____ 


; s ricn in ■ - 

. u , iV „- ' {ajns niedium_chain triglycerides (MCT) 

L ‘ ll 0A' '' . C ° n , ly absorbed in malnourished childre n. 

||1 . >h a re d,reC -. nr id (DHA) is characteristically present 
" hl hexanoic ac. i 


poco^ 


ian '°1 ■_ css ential for the growth of brain, 

ilk & 1:> 




- - 

^ 0 f any of the criteria in children b/n 6months 

Kpf csenCt be considered a public health problem 
, >l10 " -« .n 


N B (night Bltof. 
blindness) S P° 5 


Come 


n 




[0 e ' 


•iconic: 


> 1% 

• WVBCW-S /1/.5/.05/.01I 


> 0.05% > 0.01% 


Vitanii* 1 


deficiency is the m/e cause of preventable 


in children. 


cut ion r>f nutritional 


b,indneSS 7 'prophylaxis for prove, 

* proS rumme is a part ° f stratCgy t0 A Prevalance. 

bl‘” llnesS "lementation of 9 megadoses of vitamin 




f n of oral retinal palmitate given at 6 monthly 

A 1(1 ,p 0 children b/w 9 months - 5 years. After 2006 

interV is an integral component of RCH and thus 

this programme 

ofNRHM- 


Dosage 

At 9 months of age 

(With measles) -> > lakh 1U ( 55 nic S^ «tinol 

palmitate orally 

(5 year -y 2 lakli 1U (110 meg) q 6 mthly 

i Another schedule is as integrated with the immunization 
programme. I s1 dose of Vit. A is given along with measles 
vaccine and the 2 ,,J dose is given during DPT - 1 st booster, 
jni 4 th a nd 5 "' doses are given at the age of 2 yr. 2 Vz yr and 
3 yr respectively (up to 5 yrs). 


°r the t/t of diagnosed vitamin A deficiency or 
xerophthalmia e.g. in PEM, dosage of i.m vitamin A (inj. 
Aquasol) are half of the oral dosage. 




► After 2-4 


< 1 yr or < 8 kg l lakh IU 
>lyr or >8 kg 2 lakh IU 


1 lakh IU 1 lakh IU 


2 lakh IU 


2 lakh IU 


In keratomalacia, another schedule is 5000 I.U. / kg / d \5d, 
followed by 25,000 IU/ till recovery. 

• Daily reqt of vitamin A is 1500 IU or 500 pg / d. 


U_Q{ POINTS TO FOCUS 

~y A 6 yr old child is suffering from vitamin A deficiency, the dose 
_ °f vitamin A would be -> 2 lacs IU i/m. 


food-borne intoxicants 



15*" f ***». • 1 

Lathyrism 

Khesari Dal 

(Lathyrus 

sativa) 

BOAA 

Gradual 

spastic 

paraplegia 

Epidemic 

Dropsy 

| _ 

Argemone 
mexicana oil 

1 

Sanguinarine 
-»Inhibits 
transmembrane 
Na‘- K’protein 
function 

t Pyruvic 
acid in 
blood 

•l 

Endemic 

ascites 

Crotolaria/ 

jhunjhunia 

seeds 

Pyrrolizidine 

alkaloids 

Hepatotoxin t 

_ 1 

Aflatoxicosis 

1 

l 

Aspergillus 

favus 

Aflatoxin 

| 

1 

1 J 

Ergotism 

i 

Claviceps 

fusiformis 

Clavine 

alkaloids 

LJ 


' Ati " ri.wn : Gradual spastic paraplegia d/to 
consumption of khesaridal. Parboiling (better) & steeping 
methods can prevent the risk of d/s. Vit C is also helpful. 
c !r : drop.sy : Acute non-inflammatory swelling of 

leg is the first sign. Diarrhoea, gluacoma can be seen but 
convulsions are uncommon.. Death is d/to CHF. Pymvic 
acid levels are f ed in blood. Nitric acid test is We. Paper 
chromatography is most sensitive. 
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IMPORTANT 


l $O0& 


Cl. p erfringens 
(vvelchiO 


Spores survives 
£nterotown a fter cooking and 

producer q toxin 


Preformed 

Intradietiti^toxin 

A ' B, E (heat-labi| e) 
Preserved / 
canned foods, 
home made cheese 




^Perfj^ 11 

‘"O' 


Anii 


'on 


of 






g-i.symptoms 

minimal dysphag,^ 
diplopia +nt, 
constipation 

Conscious, no fever 

No diarrhoea 


P ° U Sn 




Fevi 

Acute 


er 


+ n» 

col. 


'tis 


11.14 


. jPOINTSTO^ US 

f,remrox^areusuo//yexorox/^ 

Staphylococcal FPis ^ *0**” 

Fevens absent in staphylococcal, baallus 

pcrfnngens and botuBnum. ohy lococcol FP 

In trod zetetic (preformed) torn « 

and botuhsm. o ,.„ s predominate in 

Diarrhoea and lover grJ P ([} ^ v)and 

■lostndiol perfnngens, Cl difficile, 

'ampylobacter jejuni. m / r rouse of botulism. 

irkled/canned foods & vegetables av mAcousey - 


Mudliar 


1963 Chadah 


Health survey 
I All India health 
^[^"nadmin^tra'tive 
Conceptofb ^kh^: 

nfanninrr o . '^Wor^ 


,& i -.. 

1 devices 


se < 


planni ng & malaria 


1965 Mukharjee Delink malaria 


1966 Mukharjee 


l^omfarr, 


^V-Pla, 


- — - "ip 

B asic h ealth servic^T 
- - —— at b fock f 


- — wit, 

Jungalwala Define d integratedh^; 

Kartar Singh Concep t of muItT^^? 


1975 5 hrivastav 


e kea 


Constituted a gm^T^ 

education & manpowers,! ' Cal 

of 'Referral services com , PP ° r,Cc 
ROME scheme, 3 tier system' 
(pancha yat samiti, & 2j(a Pachi 


NATIONALHEALTH 


Recommendations of some committee 


Year Committee Concept, recommendation 



1946 


Shore I Health survey & development 

I committee. 

I Integration of preventive & curative 
services, P HC, social physician (3 mo 
I training in PSM for interns), 3 million 
plan, rural health scheme. 


Ipo/ntsto focus 

►> In India a new approach to health care (k/m n ■ 

. 1 'Primary 

care) system came into existence following i nter 
health conference at Alma Ata. 

4- Krishnan committee given the concept of Urban 
scheme. 

4 Bajaj committee given the concept of National met 
health education policy. Health planning & manpower 
4- Concept of multi-purpose worker was given by Kartar j 
committee. 


y 


ctinq in hea,th P ro 9 ram "ies 
a 5S ,st,ny 

tr,g - lv Welfare (MOUFW) 

c , funi'*) 

III' 1 -hylaxis. 

’i' Arr ”nncmiRr ro l' h> ' : "‘ is - 

luir' lion ’ , 

jpcoR"'"' 

11 lVC !^iiirilic >n programme, 

P* 1 ^ oulrilto" progranimc, 

„ „redu«" on 
i '°;.,vn.«IP ro 8 raml "' : 

S 0V scheme 


[ Mn: SBI] 


TSTUjm^. - - 

^al programme meal should provide l/3rd of 
j/2 ofprotions of the daily requirement (protein 



. ctrvof Health & Family Welfare: 

yi"~ 

Fu nd ipnsare: 

Us t:Function are 

m ° n a( j on aI health relation 
(» AjflimistE a,lon of Central Institutes 

(ii) A otjon of research 

ii) prom developments of medical, dental. 

(iv) Regulation 

nUrS blishment and maintenance of drug standards 
census collodion 

ilmrai8«t“" andOTIgra " on 

". R „„|ntiononabour 

y Coordmale'viHi other ministries 

oncurrent List: 

Prevention of spread of communicable diseases 

a prevention of adulteration 

|j) Control of drugs and poison 
,.) Vital statistics 
) Labour welfare 

i) population control and family planning 
iil Social and economic planning 


"Ti 


The Newborn case facilities at different levels 
tollowing:- 


areas 


Health facility 

All Newborn at 
birth 


• PHC/PSC 

Newborn care 
corner in LR 
(labour room) 

Prompt referral 

• CHC/FRU 

Newborn care 

Newborn stabilization 


corner in LR 

unit 


(labour room) & 
inOT 

(SN8U) 

• District Hospital 

Newborn care 

Special newborn care 


corner in LR & 

unit 


in OT 

(SNCU) 



Home Based Newborn Care 

• ASHA will make visits to all newborns according to 
specified schedule upto 42 days of life the schedule of visit 
is 

(a) 6 visits in case institutional delivery'- Day 3, 7, 14, 21, 
28 & 42 

(b) 7 visits in case of home delivery- Day 1, 3, 7, 14, 21, 
28, & 42 

• ASHA entitled to incentive of Rs. 250 if she completes all 
postnotal visits. 

Menstrual Hygene Scheme 

• The programme aims to ensure access of adolescent girls 
(10-19 years) in rural areas to high quality sanitory napkins 
named free days. 


11.15 


Assisting agencies in India 

'* S1DA —► in TB + Leprosy 

DAN1DA —» in Blindness control + Leprosy 
CARE —»in Midday meal program. 

UNICEF —» in GOBI campaign for breast-feeding, 
GOB1-FFF stress is given on female education, FP, food 
supplementation. 

Ford foundation —»in Rural health & family planning. 


I 
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" - M ^ js a pnrcif* • 

+ »*’•’'“X,. 

4 NevW cni _——- -" 

HMdquart.r* A Mt*W |lhm<n " 

. UNESCO- l**(.u^iniW') 

. I’NK'EF —* Ne« l 0 * <*' .. ia47 ) 

• WHO — Geneva (estaMi- 

• FAO— Rome 

Important National Institutes 

. National institute of epiJem^‘W 

• National institute ofoccupationa >■ > _ New 

. National institute for the 1 ***^ 

. £L —, ro, * —* " 

Secunderabad , anrv ^ _ Muntbai 

• - 
• National lasntutc for tne > • 

Dchradun v 

. National tuberculosis institute -Bangalort 

led Cross 

Red cross was founded K Henn Durunt , 

In Red cross emblem, sire of bars is equal horizon 
vertically. 

Convened in Geneva 
Misuse is a punishable offense. 

EMBELEM&LOGO 


N& 


NACO for AIDS 



Logo: UNICEF 





DOTS/RNTCP 


fogo: 


^Ohp 


Kyoto Protocol 

• Measures related to i global warminu <r 

. . o\vjrccnhm 

by reducing emissions to <5.2%. 




IVUUUII^ viiiwaiuiu ikj "^. 4 . 0. 

• Stratosphere ozone is not harmful 
harmful UV rays. 


)Us % 


but j( 


Protect; 


k 


Bohazard loomed cal »ss!e) 


Radiation hazard 



. 1 * 



nt methods and techniques 



>*' t * s,gn 


,.0^ 


aim* 


nJg cn ’ ont 


CO' 


g** 


|o» (n ' 


unic* 1 

,.,tion 


.itlon 


system 


IP 1 

j K eme nt by 
obj^* 5 


Quantitative Methods based on 


Cost benefit analysis, cost effective 
analysis, cost accounting 

Input-output analysis, System 
analysis 

Model 

Network analysis - I'fRT and CrM 
Planning-programming budgeting 

system (i’PBS) 

Work sampling 
Decision making 



l n al Classification of d/s (ICD -10) 

I,iced by Wl IO & has been revised once every 10 

# M ,S ,nU-« revision is I Oth. 

. vrS ’ ‘ v0 |untcs : Volume I contain reports ol'intcnutional 
» |,,K ?\ (lCC> classification, definitions A: nomenclature 
c ° n J 1 '; , ns Volume 2 is instruction manual and volume 1 

I -re are 21 chapters in it. 

• 1 H \;oO- U-* 9 ;,rc ^signed lor nc ' v diseases of uncertain 

* 10 , C i JS0-U99 may be used in research, 
etiology* 


?wri.,‘, ctif Ml 'ity is ability to rapidly A effectively increase 
the resources - of people, money and materials in live area 
fi'ccted by an emergency. Key components of surge 
capacity include 4 S’s: Staff. Stuff. Structure, and System. 
, 'Haddon’s matrix' tenn is related to -> Accidents. 

« plural disasters include : Droughts. Hoods, earthquakes, 
landslides, avalanches. 

« Most practical <fc effective strategy of d/s prevention & 
control 

o Supplying safe drinking water 
» Proper excreta disposal 
t Foremost step -> Chlorination of water bodies. 

• Deficiency of substance alter disasters Vit. A. C, anemia, 
pellagra. 


n-l,.,,. . . . •T'" ilLargest accidental 

-x of radioactive mater,al (l'",tV\ CV” Sr*') in 
0 nu clear power. 

° bbop.,1 g. ls tragedy ; .', r d Dec |')S4 
• ukushima Daichi: 11th March 2011 

Disasters in India 

eru mountain region including the foot lulls are prone 
. > bnovvstorm, land slides A earth quakes 

■ im costal areas (AP. WB, Orissa) are prone to -> 
Severe lloods and cyclones. 

L stCni llcsort arcas ore prone to -> Draughts, 
m Pv'st disaster phase —* 

M 'c reported d s is gastroenteritis 
Measles vaecine is (he vaccine recommended 
World’s worst man made disaster is ilhopal gas tragedy. 



Q2 POINfSfO FOCUS 


In theft dt ral structure of India, the state Govt, are responsible 
for exc cution of relief work in wake of natural disasters. 

Af the centre, the ministry of agriculture is the nodal ministry 
for coordination of all activities during a natural disaster. 


] 
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IMPORTANT DATES AND DAYS 


30th Jan. 

2nd Wednesday of march 
Sth March 
2-fill Mar 
7th April 

1st May 
1st week of May 
2nd week of May 
8th May 
31 st May 
5lh June 
1 lilt July 
1st July 

1st week of August 
Aug 15- Sept 8 


Anti-Leprosy day 
No smoking day 
International Women's day 
World tuberculosis day 
World Health day (WHO 
day) 

World labour day 
Malaria week in India 
Thalassemia week 
World red cross day 
No tobacco day 
World environmental day 
World population day 
Doctor's day 

World Breast Feeding Week. 
Eye donation fortnight 


UV 

'V 


453 


R AMS 

i \ 
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sih Sep 
>ih Ocl 
Oth Oct 

n J Wednesday ofOcio 
$ September 

Mh Oct 
4th Nov. 

it Dec. 

)lh Dec. 


»wU uw*> Jay 
Wl>r !d NVn'al H<-’ a,th ja> 

SSw ^" ofl 

day. . , 

World Rabi«Ja>. 

'*“*r*Z ’ world 

Children's da>. 

diabetes day 

' . j. iV (remenwer 

Alps day v 

^jjy s: At 1 E cc ^ 

• Human rigts day 


rpOINtSTOf Ofl&w frs , 

ulorio ay .< *»* ml ° r ‘ a April myja‘1- 

™,« ™'°"° m ^ZiL,pi or id yrs. f""™' 

fhoi-srofroW/fomW^M"-^ 0 / 

■ Pollp/,KPyeorl t notrisurveys 

71 p/e registration system fSW oirm 

ip at 6 months. 

jd to health concept was given by David More* - 


IMPORTANT YEAR 



| • 194S 

India joined WHO as a member state, ESI act. 

| • 1951 

1st Five year plan started 

j • 1952 

Community development program, PHC set up. 

I • 1953 

National Malaria control program. Family planning 
program. 

| • 1957 

Influenzae pandemic swept the country. 

| • 1958 

NMEP 

| • 1960 

School health committee 

I • 1962 

School health program 

National Goitre control program 

Natinal Tuberculosis program (NTP) 

I • 1963 

Applied nutrition program 
(with aid from UNICEF, FAO & WHO) 

National Trachoma control program, 

Extended FP program. 

| • 1973 

Minimum need program. 



1974 


1975 


Extended prograrrirn 
started. 



1987 


1994 


1997 


1998-99 


2001 


2002 


India became sm al| POlt 


1st case of 

1st case of 
Consumer protect 


Mental health 


Transplantation 

Epidemic of 

RCH program & 9th 



National malaria eradication X 

National Anti-Malaria P ropr Pr °B r artih\ 
National Family Health s***' (N Atop, n %> 
covering 90,000 women is 2 ' 2 c °n dur , ' 

Phase-ll of national Aims n 3 Vea r s . qe d 

effective. ° n tro| Pr 

- G3r nu 


Empowered action grou^TT^^ 
20Q lt o _ assistthro ughhggu. ' COr *titJ>- 
program for states more d^|^ Vu '-- 

rlpmnpr^nhir ; i . „ *®ht j 


n. 


, ^ u cncient 

demographic indices (Up, m P R . n So h^ 
Jharkhand & Uttaranchal) ' har ’ °ri$ 5a 


2003-04 


Govt, announces NationaU^T^' 
control Policy 2002 PreVl 

National Health Policy 20no 
- Announced 


--- - 

National Vector Borne Diseasec"'^' 
(NVBOCP) was started. „ in clu d«lp°' 
DHF with other 3 ongoing p t06ra '^ 


HISTORIANS IN PUBLIC F 7 \tu 



Edward Jenner Developed first vaccine for small 

vaccination P0X ' term 


Aristotle 


Father of Biology 


H0 years (on woHd health day) 

AfcfS* " ei,lt ' , 

^ "" food saw 

:0' 5 ' peat Dia*’ c,e! 

;(||6 



|P 5 prevention and Control Policy 

N at '° nal ol (Government of India) approved it. 

April 20°- ^jng about zero transmission rate of 
1 0bj cCl ' VC * S r '’007. Behavioural Surveillance Survey - 
* uDS b> >Ca n states in country between April-Sent. 

rficdot»‘ ,nal 

Carr |lU 

■tOOl f |||V transmission from mother to child. 

. prcv a ” i °\‘ nevirapine to mother and child has been 
Single JasC 0ct 2001 to II centres giving priorities 
t3 ped fr° m sta(cs . Tamil Nadu, Maharashtra, Manipur, 
6 ^“'Simataka and Andhra Pradesh. 


ijlaiul. 


s 

to 

Sag 

lioe ndga"’ es,ra,e9y 

Y rpEI ( Global polio eradication initiative). 

» GivCn b> . .nnroach of Wl 10, world bank & CDC. 

, combined appr 

• CW"P°J 15 ' dctcrminalion/diagnosis of polio cases, 
1. W 1 . G f |ab vinis, containing immunisation, 

containemcin 

1C ^20l6d8 switch from trivalent to bivalent (OPV), 
J '!LiedoseoflPV a ll4momhorhg e . 

, By 2019 stop all OPV. ..... 

y \ «vifch day was observed in India on 25 April 
, Hatmnal swi«« j 

2016. 


Charak 
Ronald Ross 
John Snow 

David Morley 
James Lind 
Walter Reed 


Father of Indian system of medicines 

Lifecycle of Malaria parasite (Plasmodia) 

Studied Cholera, Father of modern 
epidemiology 

Growth charts 

Role of citrus fruits in vit C deficiency 
Transmission of Yellow fever 


National Urban Health Mission (NUHM) 

, |t will focus on Urban poor population, vulnerable 
opulation living in slums, homeless, skeet children etc. 

« The community health worker (ASHA) would cater to 
urban poor settlement/ ASHA for 1000-2500 urban poor 
population covering about 200- 500 households; 

« Mahile Arogya Samiti for 50-100 households. 1 ANM for 
every 10,000 population & 1 Urban CHC for every 2.5 
lakh population. 


'"pact Level targets ofNUHM:- 

1 ■ Reduce 1MR&USMR by 40%. 

- Reduce MMR by 50%. 

W 4 An^ VC un ' vcrsa l uecess to reproductive health include 
100% institutional delivery. 

4 ' Acl,icve replacement level fertility (TFR 2.1). 

National Rural Health Mission (NRHM) 

' Launched in april 2005 by GOl. 

U seeks to provide elTeclive healthcare to rural population 
with special focus on 18 weak stales 
Utilizes village based ASHA ( "Acredited Social Health 
Activists ") who would act as a link b/w the health centres 
and the villagers. One ASHA will be raised from every 
village or cluster of villages. 

• Impact indicators for ASI lAare -»IMR. child malnutrition 
rates, no. of TB/ leprosy cases compared to prev. yr 

• RCI1 11 (Janani suraksha yojana is included in it) is 



integrated 

• The resource person for training of ASHA under NR11M is 
ANM and AWW. 


Janani Suraksha Yojna (JSY) 

• 100% centrally sponsored scheme launched on 12lh 
April'05. 

• National maternity benefit scheme has been modified into 
a new scheme called JSY. 

• Under NRHM it integrates benefit of cash assistance with 
institutional maternal care. Cash benefits include Rs. 700 ( 

1400 for LPS) in rural area & 600 ( 1000 for LPS) in urban 
area. ASI IA also gets Rs. 600 in rural & 200 in urban area 
for motivation 

3 Benefieeries are —> all BPL women of >l ( ) yr age for first 
2 live births. In low performing states, benefit for 3rd child 
is also considerable if she wishes for sterlization. 


Kishori Shakti Yojna 



“ Launched on 16.02.2001. 

3 For unmarried adolescent girls (11-18 yr) who are BPL 
Covers all the blocks (6118) in the country. 


Beti Bachao Beti Padhao 


Beti bachao 


/ 
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,ibru 



Wf**’"- ■'"■..... N-^ <» * ' 


e ? IOL implantation in > ^ 

* Ho\eJopmoni of 50 pv^ °"* c ut- 

* Facilities for ear In d,. ‘° c °PhUw, V 

* ?“» ur ;,uki ° 

IX-n elopment or 25 ft,| Jn ^ 1X1 n^, % 



• Targets:- 






e\„. 

• < K. 


% 


!. Listing of blind persons a »ed 

- 'I W"S of e> e or, 

1 e\ e surgeon = 7 (Hi ^ «*v 

‘ - " atara ^s^ 


Scheme 




le>e bed -JOswjeri^^Hcs 
5. Cataract surgery rare up to •% 

'- ^ lOo 


j \ ears. 


• to jeer-'** 

(0 Rtir* 


,.vr*s 


ir r- 


;-rf v reer 


aooo 


Ain per.' ** v 


!UJl 


u*Jr\w!L , 

- v Af'er to > merrSers 
a rasuN o« *-t “ 


4. Gender :- To ensure >sq* ^ 

5. Social class :- Minimum 4(r ^ 


Pc*., 


..i *•«■* 

•* •*.» rt-r Near K* ■» 1 


ST and minority groups. * 


ok» Rs2 &} r 


Block 


ESI Act 


• Exrpcper coecrhcc 

I '5*. ofgn>s salary 


J ’5*« 


«5c" ee connihutes 


6. Economic cntena . 

«" erage of all n Plages ***« * 

po\em line. #0 ^FMv> ^ 


* t 


\ 


• Onranizations which are ,. - 

r a ^istin<> 

programme: World hank. Who D = ’ n 


* *— "ho n,„- 

M c cause of blindness , s c ,., anis h. 

‘■-^oract. 


bl 


Ct - 

V, 


. «• "*«•**" *” 
aerlo* .^_, rfES |b7.»«>ril«" 3 Vision 2020: The Right to sight 


'«4> 




“ 


cccmhi—xti 

• Store create gcW ts 1 M* *** 


on nvrdval care .<«? I da's 

r i 4 - -I’vss Nmerii t> ^ 

• EuiofcJ ixtoos - - ... mvasrc(OT iv 

i U ii>s o tiecuay- -, . 

♦ ■ 5 - • - - ■■' , . 

kince was introduced 


It is a global initiatiNe to reduce 

‘ ‘ ■ Pre ^tab !e 


blindness h> the Near 2020 

!I HO programme 




ULSc *. 

C J 




Trachcoma. Oncocerciasis. Ref-n -j- 


( C; i 


Tbs scheme of L netrpJoNtaenf allowince wa> inrroduc # pn grammt in 

.. - r rti_/L»■*(«)< An insured person who betsm Gataraci. Refracn\ f* pn 


blindness f mnemonic - TORCh]" ? err ° r5 ' 4 ^ 

!r i IK r*n )\~r. rr * r~ , 


uef 01-f*4-2w>5. An insured person who become 
BKsptojtd aher being insured >3 >«rs. due to closure 


ijr^yipMsycd 

of factory esuKeduner: 
inva’idm a*e erntled to > 


Cataract. Refracme errors. Childhood 

K 1 1 fi. 1 n e t - ? ^ a • a ■ » . . r\ . 


u * “ — - 

at retrenchment or permanent 


blindness. Glaucoma. Diabetic J '^f 


trachoma and onchocercartasisj relm °P^y >£^ ; 


a,venous transmission of malaria tluough 

»*»«*!£>* *r 7 - 

■ .xMishmer 




^tjMishment of local transmission of 
jvvnC^ >x here it has been eliminated & maintain 




lafiJ 


in 


rvi J}v 


'T‘ 


ijl ^ 


,jljriJ ^ 


e status b> 2030 & beyond. 



Control Programme 


Reduce child mortality 
t ombat Hiv m .« 

o r n • malaria, and communicable disease 

° ri ^ f - ru ' ron mentj| siistainabiluy 
^7^Nniicfsliip for development. 

/ [, >U ': U i ' r pU,n " aT bundleJ in 2003 IIrh FYP u as 

‘punched in 200V 


;ngue. filana. JE, kalxrar. chikengun\a. Sustainable Development Goals (SDG) 


srfA?T 





ip.'SDCP 


NLEP 


f g^OCUS 


HepotiUS-8 vaccination in June 20C2 Under 
. rf K> * irK ro ject Hepatitis-B vaccine is being administered to 
d* ^Lqwitti P nmor Y doses °f DPT v occir.es on 6th. 10th 
rtP** J ^ £jt p, /s project is already running in Delhi & \CT. 
leprosy is carried out by an independent cgency. 
4 SS** ° ^ mission’ New Delhi in the seven high endemic 
L£ j Blhar . UP. MP. Onssa, West Bengal. Chattisgarh. 

a^fihahd. 

station of human organs act was passed in the year 
1& 


* I'Eerrphnmen: Allowance equil to ."</ • of wage lor a Nat j ona | Framework for ’' -larla FI* 

maximum pmod of up to 12 months India 2016-2030 ‘ 

C Mni-cal care for self and famil> from ESI Hospitals 

the period IP receives 


E,, m/natio 


'nin 


i Development Goals (MDG) 

p, 2001.Targets to be achi 
vards areas of de\elopi 


Millenium 

in Sept. 2001 .Targets to be achie\ ed b> 2015. 

V . tJ a toNvards areas of development and pove 


po\ert\ 


DuNpensones during 
unemp.'ovmert allowance 
Vocational Training prov ided for upgrading skills. 

tiling allowance borne b\ 


• Goal- 


(I) Eliminate Malaria (Zero indigenous c 

the entire countn b\ 2030 " ft.*o 


• Expendrrure on tee tras 
ES1C. 


iational Programme for Control of Blindness 


(2) Maintain Malaria free status in areas 

transmission has been interrupted and** 
introduction of malaria 


VPCBj 

Targets for tenth fix e \ car plan are 
* ? Cataract surgen rate to 450 lakh 


• Objecti\es 

1) Eliminate malria from all states ,UT 

2) Reduce the incidence of malana to less thaa j 

1000 population per Near in all states & L7S ^ 
districts bv 2024. iA- ' 


, Directed ionn: 

eradication. 

, jicontain S goals. IS targets and 4S indicators. 

# jjs S targets and IS indicators are directly related to 

JO 

health- 


# 3? 

hea 

« GoJsure 


£odicate extreme po\ert> and hunger 
Achieve universal primary education 
Promote gender inequality 
Improve maternal health 


i 


I • No po\ em 

2. Zero hunger 

3-Good health and well being 

4. Quality education 

3. Gender equality 

6. Clean water and sanitation 

' • ^Oordable and clean energy 
S- Decent work and economic growth 
^InduNUy' inmnation and infrastructure 
10 . Reduced inequalities 
M- Sustainable cities and communities 

-- Responsible consumption and production 
l-'. Climate action 
14. Lite be Ions water 
1 >. Life on Land 

lb. Peace, justice and strong institutions 
1 < • Partnerships for goals 

* Goal 3 is direct health related, some targets under it are: 

(I) by 2030. reduce MMR to <70 per 100000 Iin e births 

l' )b> r °duce NMR to 12 and L 1 ? mortalitN rate to 
-?pcr 1000 lrie births 

(J) b> :03 ° end epidemic of AIDS TB Malaria and 
neglected tropica] diseases and combat Hepatitis 4. bv 
-°-'0 reduce b > 1 3rd premature mruliry from NCD 


NREGA 


100 da>s NT work (unskilled manual work). 

Job card valid for <5 nts. 

1 3rd of total emplojee ->female. 

Allotment of work within 15 days, within 5 km. If outside 
this limits give 10‘’ o wages. 

Gram sabha will identity the work. Panchavat will plan, 
implement Jk monitor the work. 

Wages 133.S da> payment for work by central govt. If not 
able to get \Norks then state go\t w ill pas 


Mi 
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• „,l Rural Employ 1 ’ 16 '” 
Gandhi National*" 

nte« Act-2005 „« employ 1 

E 5 * - 

sof thevilbge- 


dards revised 2012 



SC (A) 



AWM 

(Health 

worker 

female) 

Health 
worker male 


Essential 

1 


rable Essential Deseable 



Staff nurse 
or AN M if 
staff nurse 
N/A 

Safai 1 

karmchari (Part ti me) 


l(Full 

time) 


mary health centre (PHC) 

,e A With delivery load <20 deliveries/month. 

>e B :- With delivery load >20 delivcries/monlh. 

Tat PJIC (20,000-30,000 population): Existing stafTis 
scr PHC & recommended staff is 13-14. 


’ommunity health centre (CHC) 

,'pgraded as 30-50 bedded hospitals. 

pecialist from general surgery, physician, obstetrician, 

acdialrician, anaesthesist, eve & dental surgery. GDMO 


& GDMO of Ayush also i 


nc 'udccj c 

25 & recommended is 46-52 ’ tx,! >li 




ng 




RMNCH+A 




V 


bcentre r i fv or there is very' low 

K A> Close to higtor_^ ^ ^ adequa te space & 

; pmr „,t ,ncW,ncNc^*nt cate com c 

ff a, subcentre ( 3 . 0 W- 5 . 0 Q 0 population) 


Reproductive, Maternal. Neonate c 

health. 

Emphasis on continuum or care g 'H, 

has been developed which lists ^ ^Nc ^ 
interventions under each or 5 pi |i ar ° Ut th <-‘ 5 N 
New Interventions in RMNCH+a*' ^ 

]. Skilled attendance at binh 

2 . Mother & child protection card 

3 . Maternal Death Review. 

4 . Web enabled mother and child t 

5 . Community based advance distdb^^H 


A 


by ASHA/ANM. 


ting, 
,io n of, 


Navjat Shishu Suraksha Kary a k ararn 

• Training programme for durati 
ANMS & nurses at health facilities abo 


ons or 2 ^ 


S ffj 


rj r 1 


Home Based New Born Care AS||a nc ^*Hirn c . >: 

postnatally on day 3,7,14.21.28,42 Ash^^ ^ 

.— 

t0la l QfRv 


of Rs.50 per home visit, amounting t 0 


Rastriya Bal Swasthaya k: ryakara m 




New initiative aiming at early identifier 


intervention for children from birth to 


ation 


4 ‘Ds’—‘defects at 


birth, Deficiency D - 


] 6 , ** 

, 8 yea *c* • 


Developmental delays including Disabil ’ . 

screening and early intervention ' U " !tl 




screening ana early intervention serviced W " ld ^ 
envisages to cover 30 selected health 
screening, free treatment & Management " IIl0ni '' 


Intensified New born Action P| an 


Launched to reduce deaths among children with' v 
of their birth. ^ 


HS goal was to achieve single digit neonatal 


still birth rate by 2030. 

Rashtriya Kishore Swasthya Karyakararn 


mortalits 


) i'C 


, e mph as ' ses on ^ covcra ge, content, 

jfiirnv . _ -•• - 


pro^"' communication, counseling, clinics and 
• includes interventions that are community 

C ° 1fl et8 ettCe ' peer education, W1FS, Menstrual hygiene 


• Lauched in 2014 to improve health of adolescents (|'> 
19 years). This programme aims to cover girls and ben 
in urban & rural arears, married and unmarried, pyx ( 
affluent. 


Web based surveillance (Nikshay) 

transitioning to case based web 


| 3n cc by 

*° r ' C j „ and reporting. Epi-lnfo based Epi-centre 
jrdmt 


,T* 


^i rcC ° , f or electronic data transmission. 
joft* 3re U!>L , of India. MOW W has banned import, 

’ C 3 ^ t,L distribution and use of the serodiagnostic 

» nU fact urC,sa * 

'j’p 

[fS lk |ls f0r . C ||| an ce purpose, JE is commonly reported 
f j£ ^ ^heading of Acute Encephalitis syndrome (AES) 


of AES- is clinically defined as a person of 


fjse 


e defi n,tl °" . 0 f the year with acute onset of fever 
at any 


jny aS e ’ jn 'm C ntal status (including symptoms such as 
3 rd c* 130 ^' orientation, coma or inability to talk) and or 
c oflf* ion ^ ,f seizures (excluding simple febrile seizures). 


nc' v 


,■ onset 1 


AID5 


>naC PIV(2012-2017) 


L .c,S f° r C ° Vt 


erage in high risk group 

Strategy 

|. lP lS b tion of clean needles and syringes 
prevention and management 

,b !o,ood inbstitution therapy 

• 1 . r>e with detoxification/rehabilitalion services. 
( d)L ‘ ° provision of lubricating materials 

l ^ p ro vjsions of female condoms on pilot basis. 


p/>rcr 


• In June - 

h 'h the "updated guidelines for prevention of parent to 
tbild transmission of HIV using multi drug anti-retroviral 
regimen in India." 

e flst Jan 2014, all HIV +ve pregnant women will 
' started on Tenofiver (IDF) 300 mg + Lamivudinc 
(3TC)300 mg+ Efavircnz (EKV) 600 mg lifelong and all 
HIV exposed infants will be provided one dose of syrup 
Mevirapine daily for a minimum of 6 weeks followed by 
Co-tri moxazole prophylactic therapy. 

» The four elements integral to preventing HIV transmission 
among women & children arc- 

Pr 0 ng 1:- Primary prevention of IIIV, especially among 

women of child bearing age. 


?0I3 WHO released new guidelines based on 



Prong 2 •- p r . 

women living w'thl'lTv ,mm ' Cndcd prcenancics amon 8 
jnfcctd Ji.h 1 n fr ° m pr ^ nant w ‘‘ mcn 

. ^'tocMdraSr 1 ,rca,m ™' ,o * oroc " 

J' v ' nfanl dlaEnos,s " si "S "IV-DNA I'CR a, 6 weeks of 

c^, It B " 6 monlK 12 m««l« & 6 "ecks alter 
cessation of breast feeds. 

• eonfimation of mv s , a , us 0 f al , babics „ m0 „, hs 
using all 3 antibody (Rapid) tests. 

Ensuring initiation ofconlrimoxazole prophylactic therapy 
mfams starting at 6 weeks am] continuing up to Ik 
months of age or until confirmatory test is done. 

from I s, June 2001-5 Mandatory test nrhlood for donation 

in blood banks. 

1. HIV 

2. Hep B 

3. Malaria 

4. Syplilis 

5. HepC. 

• Surveillance of HIV/AIDS componcnls:- 
E AIDS case surveillance 

2. HIV sentinel surveillance 

a) ANC setting 

b) STD sites 

c) Service points like dead diction centres, drop in 
centres, satellite points. 

3. STD surveillance 

4. Behavioural surveillance 



National Iron Plus initiative (NIPI) 

Dosage schedule for various groups 


■V - .<■**:* r - -1 

• •■•I ;'vv 

- — - - - 






Children (6-60 months) 

1 

»•*- m. -- i - __ _ - 

20 mg elemental iron + 100 pg folic 
acid biweekly 

1 

School children (5-10 yrs) 

a 

45 mg elemental iron ♦ 400 pg folic 
acid weekly 

Adolescent 10-19 yrs | 100 mg elemental iron + 500 ue 

j folic acid weekly 

Pregnant women & 
nursing mothers 

i 

■ 

1 

i 

100 mg elemental iron + 500 pg 
folic acid daily prophyluctically 
j starting at 14-16 wks of gestation 
for 6 months during pregnancy & 6 1 
months thereafter. 
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Global Hunger ln<f«(GHI> ^ bunter 

• Too, ,» 

Oloboll, b> ” d 

j, Under nourishment 

2 Child underweight 

j. CbiMm»ta% isW popaWion + child 

• CHI =(ProporHon of unaem 
under weiphr * child modality Hi 

National cancec registry programme 

Initiated in 1982. Two types of registries: 

j. Population based cancerregts O' 

2. Hospital based cancer registry wj|) be 

National Non Communicable disease « p)e ^, enfa t lon 0 f- 
responsible for planning, mom on 0 f cancer. 

(J) National programme forprevenbon & 

Diabetes. CVD & stroke. (NPCDCS) 

(2) National programme for health care of elderly (NPH 

Miscellaneous 


« M/c cause of preventable ch 
. Vit A deficiency 

• Micronutrients are : Vit A. Ca, | ( 

• In non-paralytic poliomyelitis DTi<° n ' 2,1 

• In family welfare program score f^dk 
3=IUCD,9=OCPs.l8=Condom s 

• MCfl care is assessed by: MMR 
Living standard of people is assessed 

Most universally accepted indicator ^ p Ql| 

• Herd immunity may be determined^^ 11 ^. 

(serological epidemiology). y: Sc ro| 0 ' . * 

• Hospital statistics provide ' C;iL 

J.inAtn mn/nr 


(hrlX , Plague. TB.Q-fever 

,,ria: A nl ‘ Monkey pox. Encephalitis viruses. 
ppete Sfl1 all P 0X - 

V'ir usCS ' 


' V H p - fcfltero 10 * 


inB of staph, Botulinum. Fungal 

I 



Only 


denominator. y nuni cr a , 0r 

• Regular reporting of health statistic ■ ^ 

understand the trend of diseases ' S < *° n e p fj 

• Time taken for any project i s 0 „- 

analysis (CPM) t,ma ^d by . 

• McKeon study on tuberculosis conc| u 

environmental factors responsible fn^ ^ ,fle So,, 
of TB in J 7th century. re(,Ur " J Jl 

• Sputum expectoration specimen • 
examination of-* Mycobacteria, legionel 

carinii. 

• According to WHO blindnes 




,Ucc V 

‘v 


l e gione!| a ° l,Cc,Cli 


a 'PN 


equivalent (Snellen) 

r- . j _j_ 


ness is 




visual j 


CtjUIVUJVlit \ljiiciu.ii/. 

• For detection of missing contact (hidden 
surveillance 




casesj. 


. Imliru Gam/hi Sorionul Oh! age pension scheme > 

Launched in 2007 to provide monthly pension to P e0 P L Bioterrorism 
> 65 yrs and living below poverty line. Amt to be paid by- 
central Govt is Rs 200 per month to each beneficiary. Slate 
govt is expected to pay the equal amt. 


survei/iiiiict 

Total morbidity is best assessed by 

• Water requirement per day => ] 50 
drinking water per head) 

• Per capita space for students in a classroom =, 

• M/c problem of elderly -> Visual ^ 

Locomotor disorder. Pairem ' 

• Indian factory' act 1976 - Bagassosis i 






lent. 


> is NOT inc/udfi 


• Most important and potential organism is 

• Other imp organisms, which can be potential nq 


Small 


spread of bioterrorism arc: 


1 pm 

2 fK: 



^ !usi5 shortest path is -PERT. 

n et*° rl< °fers to the longest path of a given project 
* C ’ lt .-ork housefly. 


11#°‘ 


do not apply to following body fluids 


.j^rsaiP'" tain visible blood -faeces, nasal secretions, 

t , they c ° n rine vomitus breast milk, saliva. 

*** c *eot, tears, un - 



Reduviid bug 


SOMEIMPT. NEGATIVE POINTS 


OT included in health sector planning (Govt policy ) —> 
Nutritional & rood supplements . 

Vaccination not required for international travel-* 
Typhoid. 

NOT a component of Health Policy and primary health 
care -* Medical education . 

• Iceberg phenomena is NOT seen in — Chicken pox. 
Measles 

• Subclinical infections are NOT common in —* Chicken 
pox, Measles 

• NOT included in extended sickness benefits in ESI —* 
Syphilis & acute diseases like malaria 

• NOT covered under ESI act —► Educational institutions 

• NOT used as larvicidc— DDT 

• Resistance to DDT is NOT shown in —► Phlebotomus 

• NOT indicative of fecal pollution of water—* Staphylococci 

• NO T an indicator of Pollution of water —♦ Fluorides (FI) 

• NOT seen in cong. rubella syndrome —* Renal anomalies 

• Healthy carriers are NOT seen in —* Pertussis 

• NOT indicator of air pollution —* H, > Co, 

• NOT a duly of TBA —* Administering TT 

• Mass chemoprophylaxis is NO'I indicated for — Scabies. 

• Vaccine NOT indicated for elderly — Measles. 

• NOT a way to eliminate bias —> Multivariate analysis. 

• About mass communication NOT true is —* it suits local 
needs 

• NOTa zoonoses —* AIDS 

• NOT included in IMCI —* Neonatal tetanus. 

• Services NOT provided by ICDS —* Vitamin A prophylaxis. 

•» NOT a cause of indoor pollution —* Mercury vapours 

• NOT an indicator of nutritional status in community —♦ 
The proportion of pregnant woman with Hb < 11.5 gm% 

• Health status of a child <5 will NOT be advcrsly affected 
by —* Maternal Hb > 11 gm% 

v NOT an example of analytical study —* Field trials 

Socialization of medicine does NOT leads to —* Ensures 
complete utilization of services by all the people. 

8 For which intervention unit is NOT an individual —> Health 
education. 

• NOT a part of primary' health care —* Cost effectiveness 

• NOT a synthetic pyrethroid — ► DD F 

Sputum can NOT be disinfected by —♦ Chlorhexidine 
Was NOT a factor for Small pox eradication —* Cross 
immunity with animal pox viruses 
NOT true ofredcross ambelem —* C/b used by UNO 
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. -tuiics still^ irths 

• NOr true ot * ■ HoS t gcnomi*. 

anJaW""* ja IS NOV J“ c '° 

. Nor sufS^-J ” health 

economic rclonrn. mJcr national 

• N 0 TI ^-dU-^ fMi man health care 

procmmnK 1 Setting up ot P ”" 1 • 

• NOT true of NK * 1 ' 1 
Depends ujx'n clinical m 

its recommendations. NOT include — Ensures 

. Socialisation of medicine ^ j ccs by at, peop, e - 

—. Random mating- LC'slCEF 

. not a founding member of vision -0- 


11 # 22 ^^ 45 ^ '« sur \illience of 

• - k r- software basta sur 

• Nikshav is a web £ i 

tuberculosis. „ mme i 0 cet your child 

• '.Mission Indradhanush is a prog fl 

full) vaccinated. Tarf" to be achieved b -■ ■ ■ 

. 'Surakvha clinic' is related io -* Sevual 4- rvp 

. ^I^M,Qne,e.e,lnd«i S ^^,e. 

. India is in laic evpandmf slape o d , m m and 

• Cholera endeinicit) is related to I* 

alkalinity of water. 

• Notifiable disease example : Cholera 

. National vector home diseases como' I W"™ 
(NVBDCP) covers: malaria, dengue, filariaJ . 

chikengunya. ... ,. 

• Pneumonic plague incubation period is 1-3 days. High > 
infectious stage. DOC forchemoprophy laxis is tetracycline. 

• Risk of group A streptococcal infection Tes after a child 
suffers from Measles.''Varicella-Small pox. 

Minimum interval of 4 week applies for giving two live 

vaccines. 

S yr old umaccinalcd child comes for tetanus vaccine. 
What will u recommend. IT i/m dose stat followed by 
booster after 5 yr. 


• Risk of 111V infection from 


where HIV-contaminated Cod*'" 81 ® H, C(J| 


0.32” 


,s inv <X 


r 


v?(1 i s \ 


\ 


ng V'V 
VS 


• Limitation ol mobility i s dcj - 

walking and moving around and'!^ as "i 
body position. t * llar ' 

• QALY (Qua!in- Adjusted Life y. 
measure of disease burden, includ^ Hi e ' 
the quantity of life lived., DFLE ^th ih e ^V 

• Defaulter is a patient whose trem ‘^ LE - 

2 consecutive months or more ' 

replaced by ’lost to follow-up’ °" ^is te^'V 
Treatment failure: patient whose SIW ^ ^‘C 


sn 

is positive at 5 months or later durin ^ Sr ne ar 

• TB suspect* means presumptive Tq ? tr * a,l »cm°\ 

• MDR-TB is defined as TB caused^' 

tuberculosis resistant in \ iiro to th e eft-/ Nl >% 
rifampicin, with or without resistan ^ 2 

• Whiteds is AIDS. 

• NEER-I is situated in Nagpur. 

• Rajiv gandhi shramik kalyan y 0 j na 20r 

period for which an insured person sh 
draw unemployment allowance during h be ^ 
cmDloMtient, is 12 months. The allowJ S ' 


ce . ctSof CS 

e,oa <^ 


in one spell or in different spells of no t | es ? Can ^a^' 
Cell culture vaccine of rabies is gi Ve SSthanon tiu 
deltoid thigh in children. & mtra ^n ai ) * 


Me cause of U5 MR is respiratory i n f ecti 


ion. 


Primary ^ 


• 

• Surge capacity in disaster management is w 
and effectively increase the resources of , 0 r S'/ 
and material in the area affected by an - Pe ° Plt ' % % 
components are : Staff*, stuff, structure and ^^ 1 ^ 

• Epiornithomous ds/epornithic is epidemic of 

• Health education changes behaviour. In ^ 

• Alma ata conference gave the concept of 
care. 

• Folic acid requirement in pregnancy is 500 men £,■ 

• Screw feed technology is a dry thermal mei^ 
biomedical waste disposal. 

• South East Asian regional office is in -New Delhi 

• RTA is m/c in children and y oung age group (<25 Jn , 

• Adiponectin is considered a "guardian angel adipoc^ 

for its protective role against various obesilwe 1 -- 
pathogenesis including breast cancer. 

• ICD code for unknown diseases is "U". 

• In bleaching powder available chlorine is 33°i. 

• Ey e Donation Fortnight is from August 25 to Sep 8 


. , lp „ e „cJ in 2‘> 03 " as SARS ' 
jen» c 1 \ * ofueneralized HIVepidemic—prevalance 

• t -,ilV i ' 1 H j r Naliona | Old Age Pension Scheme provide 

mdif° cistance to people of >65 yrs age and living 
» 1 -ial a sS1 

f,n^ L .,,riv line . 

t*l°' Vp rally accepted" protective level for tetanus 

l e -genera iU/mL (m i n j m um being 0.01 - 0.15 1U/ 

jntib od ' 

L) i es in India are 150-180/1000 population. 

, fli!? ible CO t l f 0 r industrial worker is 90 dB. 

* Noi^ln'Myrs a S e £ r0llp * 

young |S , cd at which level — subcentre. 

> r ilt> /ljn0iS<' nin 8'' S ' aph ' 

tennis used for TB. 

\Vhi ,e P bias is selection followed for hospital 
) B erk5on> an 

3 dini sS,on ‘ D f S elfgovernance orblock level? — Ans. 

vxliicb is a 10 • 

# Lhavat Sarn't'- 

Aerosol is 2 - 5 microns. 

» size ° fever till 400mtr is kept free of vector breeding 
, in* 110 " n ds minimum number of 156 holes ii 
' ^ H ° ii^netP"-’! inch square area. 

l "° i i U ofbuiternyisl2"’ iles/hr ' 

' Spl Jnf mosquito is 1.2 miles/hr. 

' S H ofhousefly is 4.5 miles/hr (7.2 km/llr). 

* SpCe a of sandfly is 0.65 to 0.7 m/sec. 

* s r It factor for kitchen should be >10% & for living 

, Day I'S 11 
jj s% 

roon1 | itv in India is controlled by central pollution 
' A '^ o| b0 ' rc j (Ministry of environments and forests). 
§ ^Zo'period to develop 
o CWTis 15-20 }TS 
o Asbestosis is 10 yrs 
o Silicosis is 10 months to 14 yrs 

♦ Small pox vaccine -» Jenner. 

, Chicken cholera vaccine — Pasteur. 

« Anthrax vaccine — Pasteur. 

Chicken pox vaccine * Michiaski, 1974. 

Ronald Ross — Anopheles 
« Laveran -» Plasmodium 
i Calorie requirement in Urban is 2400 Real and Rural 
2600 Real. 


in 


is 


Range of Pql, is 1-100. India: 65. 

D[or |ndia _ 04 67 (m ax Kerala). 

36 for H | N ( is oseltamivir. 

3/4l'h niUm B ° al 2015 t0 rCdUCC IMR by 2/3rd & MMR b >' 
Thcnnoactinomyces causes baggasosis. 

ran^e Tor acceptable, normal, or optimum body -mass 

ex (BMI) for Asian populations should be narrowed to 
18-5-23 kg/m2 

BMI Cutoff for asian male : 

<18.5 Underweight 

18.5 - 23.9 Healthy weight range 

24 - 26.9 Overweight 

>27 Obese Ans. 18.5-24.9 

Unmet needs for which agegrp according to national 
family health survey —► till adolscent 

Hepatitis E outbreak affecting 30000 people in delhi in 
1955. 

Outbreak in 1994-95 in Sural —» plague. 

India is in late expanding phase of demographic cycle. 
Pasteurization test used is —> phosphatase test 
Insecticide used for phlebotomus —* DDT 
Number of in patient beds in PHC-15 
3 he mode is the value that appears most 
Exponential growth occurs when the growth rate of the 
value oi a mathematical function is proportional to the 
function’s current value. 

Pre planning need to consider -requirmeent in community 
Malaria parsite discovercr-Charles Louis Alphonse 
Laveran identified the parasites that cause malaria and Sir 
Ronald Ross discovered how the parasite works. He also 
identified that the parasite is present in a particular genus 
of mosquito, the Anopheles. Both men won Nobel Prize 
for their work. 

Sanguinarine inhibits Na'-K7 transmembrane protein 
function. 

Female health worker per population —* 5000 and for hilly, 
tribal area —» 3000. 

Dukoral is a monovalent inactivated vaccine It protects 
against travellers’ diarrhea caused by E. coli as well as 
from cholera. 

World health day on April 7. 
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ntofvauj^ 


111 

sasaBSEasBWS^,,* 

* 2 mean. «dia, 

mode, e(c. - . re .. 

. Measures of "central tendency are. 

o Arithmetic mean 
o Median 
o Mode 

o Geometric mean 

Mean 

ArithmaticMean 

. Arithmetic mean (simply » m- or £ 

sun, of observations divided by number o observa,^ 

Mean is the quantity obtained by summing mo or more 
numbers or variables and then dividing by the number of 
numbers or variables. 

. Most useful statistical average when performing analytic 
manipulations. 

Ixi 

n 

• Sensitive to an extreme value in series. 

Geometric Mean 

• Geometric mean is a special type of average where we 
multiply the numbers together and then take a square root 
(for two numbers), cube root (for three numbers). In GM 
log of values is calculated then then arithmatic mean is 
calculated and antilog of this is GM. 

(used only for +ve value) 


Mode 

• Most commonly occurring val u »• 

• Most fashionable (frequently d 3 Uist nb.„ 

observations. Serv ed) Va^'N^ 

• Useful in practical epidemiology . ^V 

incubation period), business statj sli * 0rk (c a | 

• Most difficult measure of central ** ^ 

mathematically, ten de, 


c> ’ c y to 


% 




'an - 2 


% 


is ihc range ofmcan± 2 SD 
v,m’ al r3nge formation concerning scatter within series. 
* N |V idc no ,nI 


GM 


A 


X|X;Xj.X„ 


• Mode is roughly equal to mod.* - ■> 

3 "iedi 

Median 

• Data’s are first arrangedjn increasin 

and the central value <5tliTIk^~~^ a r d E£Iy 5itfc 
median. In case or even numbers or,„T'f 0,, 'C 
average of 2 middle most values ( 5 , 1 ! 3 Va,Ue sfc? ( ' : 
median. 1 and 6 th vai^ 1 ' I 

• It corresponds middle of qu ar ti| es 

percentiles. an d mi^ 

MEASURES OF DISPE RSION 

• The scattemess or variation of observati 

average is called the dispersion. nS frotn ^ | 

• There are different measures of dispersion like 
° Range 

° Quartile Deviation (Q) 

° Mean Deviation or Average Deviation (MD) 

° Standard Deviation (SD or a) 

° Coefficient of Variation (COV) 

Range 

• The simplest measure of dispersion is the range. 

• The range is the difference bAv the min " 1 and max* tie 
in a group of observations (consider midpoints of extra 
of data when grouped data are taken). 

Range = Max m value- Min m value 



• Most / ° iprCad dispersion around mean. 

• Sum requen,1 > us 'd measure of deviation. 

o squared deviations from mean / No. of value-1 


are the values which divide the whole 
fh e into fou f equal parts. 

* di 5 tribUt .| c tc the values below the first quartile and the 
.^ can blithe third quartile. 


a J ~Z<x-x? 


L'»l« eS 


V3 


above 


q.d 


S (Q3 


the i 
-Qll/2 


SDora= “ X)- 

\n-l si vrtplc size is < 30 ) 

Used when sample size is large. 

If the all variate values are the same, SD = 0 
bD ,Casl afTecl( -’d by fluctuations of sampling. 


S 


nfitV Ki |UV,r -- - ••vmiiuvj 

fhis Q uan ^ c afe 3 Q 1 , Q2. Q3 . So 25% values are covered 

. -ico/. i/nlui’Q an* mv/pn-rl Ki zs 


known as quartile deviation. So the number 


Co-efficient of Variation (COV) 


o 

b w 


of 


,rcptsai*-- - 

crc ‘ . ncxt 25% values are covered b/w Q 1 t0 Q 2 
, 0 to U 1 ’ 

s ° O 0 rt j| C 01 divides a distribution in a ratio of 25: 75 

• f irstqlja ar tile Q 2 divides a distribution in a ratio o 

Se c0(lJ q ” s q 2 is equivalent to median 
5° ;5 ° - 03 divides a distribution in a ratio of 75 - 25 

cl r>iU>(P e,centi ' eS ) . . . . . 

ntilcs arc values in a series or observation arranged 

* PerCC ending order which divides a distribution into 100 
, n ana scen b 

Aflual P arts - 

4 ^nnlv used in growth charts. W HO g.ov.th charts 
50th percentile as upper line of grov.tr, carve while 
Jrd percentile for lower reference curve. 


Ratio of the SD of a series of observ ations to the mean of 
the observations. 

V is Unit free measure of dispersion. It is expressed as 
percentage. 

• COV = x iooorCOV = -?-y ioo 

C . OV “ useJ to compare relative variability r>/ 2 
distributions. 


POINTS TO FQCUS 


* SD is m/c and most appropriate measure of dispersion 
+ Standard error of difference b/w 2 means is observed by - > 
Interquartile range 

■y Standard error of difference b/vj 2 proportions is observeJ by 
->SD. 


i distribution in 3 equal parts. 


fertile 

• Divides a 

Mean Deviation (Average Deviation) 

, Mean absolute deviation. 

t A ver age of deviations from arithmetic mean (, 
absolute differences). 


Variance 

• Measures how far a set of numbers is spread out. 

If aU ,he valu « are identical, variance will be ’O’ zero. 

' Homogeneity of variance is tested by using ‘ F’ test . 
Sum of squared deviations from mean / No. ol' v alue- \ 
IlX - k>- 


V = SD : = 


n - 1 


a ;e 


0 f * 15 t,le positive square mot of variance. 


MD = 


I(X - X) 




SD - A y+v 


ttetard V.acr 


i Used when number of values or quantities are small. 

Standard Deviation (SD) 

• SD is defined as the square root of the mean of the squared 
deviations of individual values around their mean. 


1 he standard error is dependent on the size of the samp 
Standard error is inversely related to the square root ol 
sample size. 

(SE or a_) = 

r , X 

[W here a is standard deviation and V is sample size 
Results of large studies or surveys are more trusted. 
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Standard Error of Estimate 

Measure of the accuracy ot P n?dlctl 


<*c si" 




i (Standard Score) 


STATISTICS 


errors by which a sample mean lies 
population mean. 

Calculated for normal distribution. 


z = • 


X - M 


now becomes z : 


X-M 

o. 

X 


Estimated Standard Error of the Mean 

. CT . = where S is the sample standard deviation 

MEASURES OF SKEWNESS 

. Skewness helps us to find out the direction and extent of 
asymmetry in a series. 

• There are different measures of skewness like: 
o Karl Pearson’s skewness co-efficient 
° Bowler's skewness co-efficient 
° Kelly's skewness co-efficient 

Karl Pearson's co-efficient of skewness 
• 2 types:- 

o Pearson's mode / 1st skewness co-efficient 
CSj = Mean-mode/SD 
° Pearson’s median /2nd skewness co-efficient 
CS : = 3 (Mean - Median)/SD 

Concept of Skewness 

• Skewness means ‘lack of symmetry’’. Skewness gives us 
an idea about the shape of the curve which we can draw 
with the help of the given data. If in a distribution mean 
= median = mode, then that distribution is known as 
symmetrical distribution. 

* If in a distribution mean, median and mode are not same/ 
coincide, then it is not asymmetrical distribution and it is 
called a skewed distribution and such a distribution could 
either be +vely skewed or negatively skewed. 


Central Tendency in Various Dj 



Z score pr anoui u — - , . fin dard 


Normal (Gaussian) distribution 

Right (positive) skewed 
distribution 

Left (negative) skewed distribution 


la % k , 


POINTS TO FOCU S 

■h /no distribution with extreme 

- Mean is the most affected measl* 

- Mode is least affected 
-Median is most preferred 

tendency because it is less sensitive' tl ' 0 '"X of 
when ex treme v alues are pan q f dQ ° % 

X 



MEASURES OF CHANCE 

• Characteristics that are used to meas 
° Probability Ure 

o Odds 

° Likelyhood ratio 



ch a: 


nc c 


lie 


Probability 

Probability’ of an event is the measure oft ^ 


event will occur as a result of an experiments 
of an event A [P (A)] is the number of Wa . 
occur, divided by total no. of possible outco ^ 

• Probability ranges from 0 to 1 i. c . j t can ° mes 
zero or more than 1 not be less ^ 

Probability rules: 

Rules of addition: 

For mutually exclusive events (events which ared 
on each other for happening e.g. tossing a Jj 
total = P(A) + P(B) 

Rules of multiplication: 

For 2 or more independent events P (total) = p(^, 
e.g. throwing 2 dieces. 


fwics) p 


Odds 

• Odds 


are chance of frequency of occurence of; 
characteristic relative to its non-occurence. 
Expressed as a ratio of occurence to non-occurence 



* |»rob abl . = Likelihood ratio * Pretest odds 

L<t <cst 0 f occurence of lung cancer in a man is 0.60 

* ,f r^’ ba . b fcr luns «nccr xvou'd be . 5 

1 til 1 ’ 11 ^ )RI or Cross product ratio or relative odds 

ratio of odds that cases were exposed to a risk 
‘ 0 g is ,hC pdd s that control were exposed 

* 10 * if OR > I (associated), = 1 no association, or 
, OR " ,„ cliv e effect 

z I P r0lt A , 0 pleasure strength of association in a case 

,0R is 


use 


c ofl 


trol s 


tudy- 





)|Sie iBUTlONi°fP^ 

.trical Distribution 



In a 
an 1 


Mean=Median=Mode 

njnetrical distribution the values cl mean, median 
pd mode coincide (As in above diagram ). 

spread of the frequencies is the same on both sides of 

* ^center point of the curve. 

positively (Right) Skewed Distribution 



Mode Median Mean 

The value of the mean is maximum and that of the mode 
is least, the median lies in b/w the two (As in the above 
diagram). Mean > median > mode. 



Negatively (Left) skewed Distribution 




he value of the mode is maximum and that of the mean 
east, the median lies in b/w the two (As in the above 
diagram ). Mode > median > Mean. 

In the negatively skewed distribution the frequencies are 
spread out over a greater range of values on the led hand 

side (tailing on the left side) than they are on the right hand 
side. 

• If more outlying values are smaller than the rest, data are 
said to be skewed to the left or negatively skewed. 


S3^PpJNTSfb F OCUS ~ ' 

■b In general if the curve is skewed, the mean is always towards 
the long tail, the mode near the shon tail and the median 
somewhat between the two. 


Normal Distribution 

* Also k/as Gaussian distribution or standard distribution. 

** I 1 ls distribution ot values ol quantitative variables. 

Curve is perfectly symmetrical, smooth ami Bell shaped. 

* Mean, median and mode all coincide. 

J Iotal area ol the curve is 1 (100%). mean = 0 (zero) and 
SD = 1. So variance = 1 (variance = SD^) - ! J - 1 
1 Skewed deviation is 0 (neither skewed to Lt nor to r.ght). 

* Distance of value from x is called relative deviate 
z = (x-x) la 

4 The spread of the frequencies is the same on both sides of 
the center point of the curve. 

* - 68% of the values (observations) fall vrithln t SD of the 
mean, 95% of the observations fall within 2 SD from mean 
and 99% values fall within 3 SD from the mean. 

° Mean + 1 SD (p + la) covers 68% values 
0 Mean + 1.96 SD (p + 1.96 a) covers 95 % values 
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g> 45 % values 

. Mean * WO (I* i - nl w "_ U w values 
. Mcan*3SI)(Mi- ,a,c '’“ . ji^wiun «« k ' 1> 
• SlanJanJ lusts Nased ( ' n 
parametric te>ts. 
o Student Y test 
« ANOVA-F test 


STATISTICS 


Skewed log Normal Distribution 

• As>mmetrical distribution. 

• Described earlier. 


Bimodol Distribution 


• Continuous, or interval , data ^ 
measured with a value anywhere ^ u hit s 
highest value. E.g. platcleci co» ms the O' % 

• Discrete, or ordinal data have a rani- Cc|1 c 0 ^ ^ 

not necessarily linear. A pain SCa | e ) ' 

example; a pain score of 8 is not nJ 0 ** 1 ,Q \Sl 

as4 - . , essar WV 

• Binary ditto are simply yes or no data- 

• Categorical, or nominal, data are Co i 

are different, but there is no rank ord^/ ° f 

\ 

Continuous vs Discrete variables 


Continuous variable 


• Two humps are there. 

• Mode = 3 median — 2 mean. 


.Mooe - j mojun - . ,, • sc cn 

Bimodal distribution of age and incidence f 
m Hodgkins lymphoma, leukemia, nasopharyngeal 

carcinoma andfemale breast carcinoma 



• Values are continuously 
distributed around mean 
(Normal or skewed 
distribu"). 

W eight in kg, height in cm. 
All the data's of interval 
scale 

» Values possible in point, 
(weight of the child may be 
2.4 kg, 2.5 kg, or 2.6 kg) 



of inf 0rm . 

can be Dror.. atl °nt 


"-'-sns 

Possible), 

‘--g- 


- °ys in classm 
(SO ore.* 00 * 


Z*J«*+ S 




o'tver lo,sj e ° s,e5 (l0 


r °ken leg 


Qrjj 


■T1 POINTS TO FOCUS 

& Confounding variables are - age, sex, social cla* 



Binomial Distribution 

• Probability distribution of possible outcomes from series 
of data when there are only two mutually exclusive 
outcomes are possible, e g. success or failure, boy or girl, 
bead or tail etc. 


+ Paired t test is used for continuous variable*/; 

■ ' - ies/ data of j nt 


4- Statistically most preferable seek- 0 f me W 
Metric scale (intervals) 5Urer nent % ^ 


4- Statistically least preferable see V- of 

. . , 1 me <Xurei 

Nominal scale 


'Kent , 


Poisson Distribution 

• Limiting form of binomial distribution when probability of 
success is closer to zero and no. of trials are infinite. 

• Denotes probability of occurence of rare events in a 
large population, e.g. probability of syndactyly in a large 
number of births. 

• Mean = Variance. 


SCALES OF REPRESANTATi 0 N OF DATA 


Scales ofmeasurem :m of data 


f 


Qualitative data 



Quantitative data 

i 


Interval 



categorical. 


Quantitative Data 


ale* 


Ijs 


ed 


Ktf 
U" tS 


Nor"'" 3 ' SU ' e «. 
(Based on names) 

. ordinal scale 
(Based on order or 
categories) 

In nom' nal scalc 

• Mode. 

, Chi-sQ uare test * 
in ordinal scale 

, Media 0 


(issibte 


Counting 


"V ,c 


hfit 


Tests 


of 


Non-P arametric tests 


ifican £e 


| Pe rmiss ible 
statists 


Non-pv ,u ‘ - 

(Distribution free tests) 

, chi-sd uare W test 

• Fisher's exact prob¬ 
ability test 

• Cochran's test 

• Wilcoxan signed 
rank test 

, McNemartest 

• Mann Whitney U- 
test 

• spearman correla" 

Mode, Chi-square test, 

in ordinal scale 


Metric scale (Based on 

measurement in terms of 
quantities) 

• Interval scale 

• Ratio scale 

For interval scale 

• Mean, SD, correlation, 

• regression, ANOVA 

For ratio scale- 

• Geometric mean, 

• Coefficient of variation 
+ /-(in interval scale) 

X/division (in ratio scale) 
Parametric tests 

• Student's t-test 

• Analysis of Variance 

(ANOVA) 

• Z-test 

• F-test (tests 
hornogeniciy of 
variance) 

• Pearson correlation 


Median 


(Represent 3 ' 
ofdata 


Examples 


• Bar diagram 

• pie chart/sector 
diagram 

• Pictogram 

• Map diagram 

• Nominal scale 

■ Site of cancer, 

■ Hair colour, 

■ Sex (M or F), 

■ ABO blood gp, 

■ Race, religion, 
country 

■ Clinical features, 

■ Lymphadenopa- 
thy sites (Axillary 
/cervical) 

• Ordinal scale 

■ Staging of cancer 
(TNM), SES, 

■ Mini mental scale, 
Rank (1, 2nd, 3rd) 


Mean, SD, correlation, 
regres-.o”, ANOVA (for 
interval scale) 
Geomeir:r mean, 
coeff:r'»..: of venation 
(for rat;-.; * >!:») 

• Hisrc- 7 * --- 

• Frequency ...arve 

• Freq jer o. yo’ygon 

• Scaite'rb^r, m 

• line ch.in ‘crap'i 
Anthroponu ;ric 
indicator* (Height, v-t, 
MAC), 

Lab values Hb%, 
cholesterol', 

Vitals (Pulse rate, f.?. 
Temperature) 


Nominal 


/ V e identity when datas arc qualitative in nature 
(°r in group). 

p ,K7 Can t bc P laced >n a meaningful order, 
examples arc : 

division on the basis of religion, caste (eg. Hindu/ 
uslini/ Sikh or Muslim/ If/S anything possible) 

° Sex (Male / Female) 

° Colour - Race (Mock / White), Eye Colour 

Rural and Urban differences (Urban/Suburban/Rural) 
Marital Status, numbers on the back ofalhelelcs. 

Dichotomous Scale 

a part of nominal scale in which only two variable are 
compared, e.g, marital status - mamed/unmarried 


Ordinal 


In this scale data’s can be placed in a meaningful order, 
but there is no inform ation about the size nf the interval . 
Ranked or arranged from highest to lowest or vice versa 
Number reflects rank order of object. 

Examples are 

° Ranking of students in the class (1st, 2nd, 3rd, 4th etc.) 
0 Staging of cancers (Grade-I, If, 111) 

Variables in the form of mild, moderate and severe. 
Brightness or dullness rating. 

(very bright—brighter—bright — dull) 

Opinion of people for a test (very satisfied —satisfied 
dissatisfied— very dissatisfied) 

0 Harder or softer. 

For these data we can determine median, centilc, computing 
rank correlation coefficient. 


Metric Scale Data 

Interval 


These data s can be placed in a meaningful order with 
meaningful interval b/w them. 

* Each individual has one measurement in this continuous 
data. 

eg. Measurement of height, weight, temperature in c C or °F 
(36 n C to 40 °C). 

* Data do not have absolute zero. 

9 These are m/c used variables in statistics. We can calculate 
mean, SD, t-test etc. 



STATIST 
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To use a parametric lest, 3 parai nctcrs 


Ratio »Kcnluie zero. 

. Same «interval bat has an UP Ka |c 

. Examples are weight scale » b ^ 

Time in seconds, days, mi 

BP in mmHg and pulse rate. 

Loudness in dB is the Kelvin scale (m 

The only ratio scale of tempt 0 f heat, just as zero 

which 0 - ind, ea.es an ****** ^ 
pulse rate indicate an abso 

EXPRESSIONSJJSEt)WH£l7rfiAKiN* *L 

INFERENCESABOUTDATA 

Confidence Intervals (Cl) 3te0 f the true 

. The results of any study ^^e vabemay actually 

value in the entire population. Th 

be greater or less Ihan whaus obswn ^^ ^ fe 

• Cl is the interval within whi l . as 

expected to lie with certain expected confidence 

could be revealed by repeated samples- , ( 

. „ is inversly related to the sample stze and dtmctly 

. La/ger the sample size or smaller Ac SR «"»« is .he 

[Remember that confidence limits are 

„f ± 1.96 standard errors are called the confidence to -J 

ype I error (Alpha) 

Tyne I error (alpha) is the probability of incorrectly 
concluding there is a statistically significant difference in 
the population when none exists. 


true or are assumed. " l< ‘ rs °l'th c ^ 

The data need to be normally (ij st ** 

all data points must follow a boil . vy , w, 

* - - els Jl Sha *<U hH * 


\ 




all data points must follow a bell | ’ Ccl ’ 
any skewing. Ca-125 levels arcV^^^X 
normally distributed data. ] n thc " X/X 
normal Ca-125 values range lr 0ni n^^l p ' \ 
is 15, which leads to a skewed rath° 40 

Cr \t[ 


distribution. 

The data also need to have 
same standard deviation 


lcr than 'X 


equal 


y ari a 


JUlilv --- *• 

o Finally, the data need to be continu 0 

Commonly used parametric tests US ‘ 


‘nc c 


\ 


an \ 


A 


; arc:- 


TEST OF SIGNlj 



[ 12.4 __ 

• There are 2 subsets of tests of signirj^ ncc . 

Non-parametric test. 

PARAMETRIC TESTS 

• To use a parametric test, 3 parameters 0 f th 
true or are assumed. 

The data need to be normally dj st 


; data 




1 j 1 • y «islrihut„ H 

means all data points must lbll ow a norm i, ’ % I 

curve without any skewing % 

o Thc data also need to have equal variance 

same SD (standard deviation). 

o Finally, the data need to be continuous. 

Commonly used parametric tesu arc:- 

o Pearson Product Correlation Coefficient. 

o Student t-Test (most widely used) 

o Thez-Test 


„ cl | „cm-l*i™" clric tests arc:- 

• flic chl ' Ran it Coefficient 

isr^KitneyUTesUWileoxonrauktcst) 

■ Cal-Wal^™ 1 


Criteria for applying test 


$ 2 
V O 


Z° 

SI 

a > 

s'S 
R S 
l o 

u 

*•< u 

V o 

E ^ 

„ in 
0 * 



Sample size small <30 

'JoVA^^ 

• Samples comprising 
the groups should be 
independent 

^Ttest 

Sample size large >30 


• Simple random sample 

• Homogenicity of variance 

in 2 samples 

• Distribution of data 
normal ° Data are 
quantitative 

1 ,71 tP’-l 

• Used for paired data 

jrjjzs --- 

fisher’s exact 
probability test 

• Used for sample size <30 


arson Product correlation cog'. ■ if-ot (r) 

^ elation coefficient (r) is a value that tells us how 
i fhe c0 variables from the same subject correlate 

well 2 continuous 

10 e3Ch f correlation coefTicient ranges from -1 to - 1. An r 

' Va,Ue o n 0 means the data are completely +ve!> correlated 
V 3 d 7 variable can be used to compute the other. 

3,1(1 . , this is only an association and does not 

. Rcmeniucr u*" 1 

Livacause-and-effect relationship. 


Based on assumption that 

° srv C * ala 1S Prom a nor mal distribution. 

. E !: ,S a PP r °ximalely the same in both the groups. 

0 rcc °rd effect of iron suppljmentation in A and B 
• t T PS Lfore and aftcr giving drug to both groups. 

. sl corn P ar es the means of the two groups of data - the 

Sl c * crrr| ines whether thc data has come from thc same 
population or not. 

Paired t-test 


S 




• The assumption of equality or variances is not required 
in case of paired t-test. This is an advantage of this test 
compared to two sample t-test. 

• Data is derived from study subjects who have been 
measured at two lime points (so each individual has two 
measurements), (lie two measurements generally are 
before and after a treatment intervention. 

• 95% confidence interval is derived from the difference 
between the two sets of paired observations. 

• Data are paired in a single group. Applied to compare 
means in paired data of independent observation from one 
sample only. Ii.g. 

1. Recording of BP before and after giving drug to the 

same group of individuals. : 

2. Mean serum iron levels of anemia cases of group A 
before iron therapy and after iron therapy. 


Student-t test vs. Paircd-t lest 



Two groups are 
compared 


Same individual / group is compared for 
continuous variable before T/t and after 
T/t. eg.: BP testing before T/t and after T/t 


Type II error (Beta) 

• Type II error (beta) is the probability of incorrecUy 
concluding that there is no statistically sigm ican 
difference in a population when one exists. 


Power 

• Power is a measure of the ability of a study to detect a true 
difference. 

• Power of a statistical test = I — P (I— probability of type 
II error). 



NON-PARAMETRIC TESTS 

• If the data do not meet thc criteria for a parametric t« 
(normally distributed, equal variance, and continuous),, 
must be analyzed with a nonparametric test. 

• If a nonparametric test is required, more data will 
needed to make the same conclusion. For this reasor. 
categorical data are often converted to continuous da 

before analysis. 


Unpaired/Student t-test 

, Also called " Student t-test". The t-test uses the mean, 

* SD> and number of samples to calculate the test statistic, 
applied when datas are quantitative (parametric) in nature 
and data belong to interval scale. 

« Applied to compare mean data of independent 
observations from ? 2 groups. Applied to two independent 
groups ( Independent sample t-test) c.g. diabetic patients 
versus non-diabetics. [Sample size from the two groups 
may or may not be equal] 


Z-t&st and t-test 

0 Criteria for applying Z and t tests: - 

° Sample should be selected Randomly (simple random 
samples) for Z and t test both 
° Homogenicity of variance in the two samples. 

0 Normal distribution of variables 
0 Data should be quantitative (for t test). 

Homogeneity of variance is tested by using *F* test . 

* As some assump" of sample size exists in thc calculation of 
the z-test, it should not be used if sample size is less Ilian 30. 
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ANOVA (ANaly*ofVAn»n«l of ««r«l 

— mP,TO ., w , B n„e 

,h, ,« 1 5U.BIK. T1» ■«' M " ‘ omc „ diO-cren' W“ 
.Mr ^ *** ’^.W.NOVA.^o-" 
h;ro'to» >«'« ; s al , groups«" ' hiSims ' 

hypothesis IS State ^ ^ ca „ ed th e F-rano- 

i The test statistic for A. 

An extension of student t test 

AssurnTtiivnsJilLanovajest. selected on the 

r,nd,Mduals in various groups should he 

basis of Random sampling- i nnrma l distribution. 

• VbhabliJSundersmdyshou'd o 0 ^ 

. Variables of the groups should be how°c 

by using vanance ratio test). independent. 

Samples comprising the groups s 2 . 5 kg. 

Mean b.rih ne.ph. of newborns U.SKV * 

■hose of WCU-B is 2.-1 ^ Mf ^cu'a.b'c is done 

Comparision of mean birth weights o * 
by ANOVA test¬ 
i-squared (X*) test 

Applied when sample size is >30. 
lost important non parametric test use o 
vpothesis about nominal scale data (Used to compar 
ercentage. proportions, and fractions in > ] 

oups). 

g . if 13rd of students in a class are stunted w hereas in 
[Other class lord are underweight; test of significance to 
applied is chi square test. 

e chi-squared test is usually used to compare multiple 
>ups where the input variable and the output variable 
binary. 

t is v ery well illustrated with an example of a 2 x 2 table 
lata comparing 2 groups, one receiving a treatment and 
other not, and 2 outcomes of cure versus continued d s. 


Spearman Rank Coefficient 

• Calculated to determine how \\ c || 2 

data points can predict each oth Cr f Qr . 

the data need not be linear. 1c <% " 

N A 




Mann-Whitney U Test 

• Also k/as Wilcoxon rank test. 

• It is analogous to the t-test for co m j nuo 

be used for ordinal data. Us 

• This test compares 2 independent p 0pu , . 

whether they are different. at| °n 


v ari 


'ab|, 




nst «d« 


s, 



[12.5 

Is an assumption about the status o fa p | len 
is variable to be tested. 

p value 

p value denotes probability of th e 



°ccur c 


event by chance. If we take i> value for^T ^ 6 
intervals(limits) means we tak 5% error ( a /° Cor %-[ 

• The ’p' value of a test comparing 2 drugs i s 0 0 

the probability, that drug A is better than a ' 
truth it, is not I %. & Hen ( 

Null Hypothesis (H 0 ) 

• Hypothesis of no association. The null hv 
baseline hypothesis which is usually 0 f the f 
no difference’ or ‘there is no association’. 

• E.g there is no association b/w ;! ie d/'s and ihe 

in the population). fa ^ 


Alternate Hypothesis (H) 

• Hypothesis of some association: The corresp 
alternative hypothesis is that ‘there is a difference 1 or 
is an association’ (E.g there is some association b/wth 
and the risk factor in the population). 


Variants : 

® \fcnemar s Chi-square lest 

Is a v ariant of chi-square w hen paired data is used. 

0 Fisher's exact test 

It is a variant of chi square test which is applied when 
sample size is <30. 


Hypothesis Testing 

• When we have to prove a particular hypothesis ah: 
difference b/w 2 regimens, we make Null hypothesis 

• ]f we have to prove that the new drug is better than olds 
one H 0 = New drug is not better than old drug. 


Ho rejected 


error 


Hq not rejected 


No error 


Type II or [) error 



0 f statistical (sampling) error or statistical 


athesis 


Error 


,f first kind 


Type-ll 0 





Acceptance of null hypothesis 
that is actually false this is 
getting a non-significant result 
in a sample when the null 
hypothesis is in fact false in the 
underlying population ('false 
non-significant' result). 

Error of second kind 
It is widely accepted that the 
probability of a type 2 error 
should be no more than 0.20 
( 20 %) 

Used to determine the 
power of a s*cd' ; (1[\). 

Probability o' ; «* .! error is 
given by betx ' 


ect it 
■ug is 


H/lore seriou^f n tVP e 2 error. 


Example : w q : . FA 
drug is actWsT/ 
old but Hq k no- i 
declared the r.ev; 
better than ciu re 
was not launch. 
or [3 error 

Less serious eon- 


■\ if a new 
'er than 
(rCt-d (it is 
: 'c?, is not 
.!• '-in.- 1 drug 
; c Type II 


-J 


power of a Test 


Power can be tsed by: 
0 bng sample size. 

0 Ting sensitivity. 

0 i ing beta ([)) 


* 

* 


-y 


J POINTS TO FOCUS _ - 

The type-ll error is used to determine the "power of a study" 
which is equal to I-ft 

Type-1 error is inversely related to type-ll error. 

Multiple comparison & testing (for significance) increases the 
likelihood of type-1 error. 

Most analysis are done with a error of 5% and p error of 


20 %. 

F A test with high specificity hos low rate of type I error 
FP rates a = 1- specificity 
FP rates P = 1- sensitivity 


12.6 


c; 


■r—> ■ ..V.A .. , 


- 


METHODS OF REPRESENTATION OF DATA 

• Tabulation 

a) Simple table 

b) Frequency distribution tables 

• Charts and diagrams :- 

a) For Quantitative data: 

i) Histogram 

ii) Frequency polygon 

iii) Frequency curve 

iv) Line chart/ graph 

v) Cumulative frequency diagram (Ogive) 

b) For Qualitative data 

i) Bar diagram 

ii) Pie chart or sector diagram 

c) Pictogram 

d) Scatter or dot diagram 


# The power is the probability that the test corruik rejects 
the null hypothesis (H 0 ) when the alternative hypothesis 
(Hi) istrue. *- e - re J ects Ho as f alse when it is c rtuaily false. 

1 It can be used to calculate the mini"' sample sv.c required 
so that one can be reasonably likely to detect an e'.kct. of 
a given size. 

• Power of a statistical test = 1 - p( 1- probability of type 
II error). 


Representation of Quantitative date. 

* Line chart/graph is frequency 00'.ygoo ftr- 
variations by lines. 

* Histogram is graphical represeitUtficp. cri •«» 
quantitative data. Continuous group; are - ■ 
while frequencies arc marked -n y-.n\h LpA • 
is an example of histogram 
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Frequency polygon: size 



—A 
—B 


0 


Income 


70.000 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 

0. 






< 

► 


1— 




▲ 

• 






* 






i 







▲ 






i 












J 









10 


20 


30 40 

♦ Income 


50 


60 70 



Graph: A. Frequency polygon; B. Frequency Curve 

Frequency' curve is used when number of observations is 
large and group interval is reduced. 

Cumulativefreqncy diagram (Ogive) is used when number 
of observations is large and group interval is reduced. 
Scatter/dot diagram is a correlational diagram . Graph 
showing relationship (correlation) b/w 2 quantitative 
variables. 


o 


1.0 


2.0 

OR 


3.0 


Graph: Forest plot (Courtesy. Or Vivek Jain) 


Representation of Qualitative D ta 

• Bar diagram is used for comparison of difr ere 


frequencies in a data visually. Most versatile of 
statistical diagram. ° 5,1 

Pie chart/sector diagram is used for representation of 
discrete data of qualitative nature, it represents proportional 
division of sample. 

Cartogram is a colored map that gives a graphical 
representation of statistical data. It is used for an immediate 
view of a phenomenon or behavior. 

Pictogram/picture diagram is representation of data using 
pictures. 


plGNOSTICTfSTS 


'1*7 or procedure is used in clinical practice 

^ S >ne * hether 3 Patknt ' S likdy ,0 haVC 3 particul ar 
l£lt:IC O dition- 


^orc^st is used in preference to a definitive ‘gold 

■!»trnOSh c . _ ,u« r1f»finilive test is invnei.,™_■> 


Specificity 

4 o . _ 

diseisr* n ' S proport ‘ on °f those who do not have the 
• It is the 0are correctly identified by the test as negative 
Probability of a negative test in a non-deseased 


l S etiC tCSl 13 “ * .. fcsMu 

x d*^ n ° T S . vv | ie n the definitive test is invasive, and/or 

J«rd .■_rtAncnmiriff nnH cn _~ 


sta^ 3 ^ gnd'or time-consuming, and so impractical for 
£Spt0 routine dinico! p'actiee. 
ust "" 0 


Person. 

Specificity = 


TN 


b + d 


j s the proportion of those who have the d/s who 
. Se^ itiVlt !,’ identified by the test as positive. (Proportion 
* r ,coff ectly 

JjfC .|j\ 

0 f‘ rucly * ba bility of a positive test in people with the d/s 
( , t is th e P r0 TP a 

, ^ 5i,ivity 


all pt without d/s 

= TN / (FP +TN) 

1S thc P ro P or1| on of truely healthy people in the screened 
9 . PU a,IOn are so identified by the screening test. 

y 'P LC, f ,c test rules in disease with a high degree of 
confidence. [ Mnemonic - Specificity rule in or "Spin "]. 
Basic terminology 



a + c 


'• J\\ pt with d/s 

^TP/(TP+ fn ) 

U, diagnostic accuracy of a test. 

* 11 ’• ve test helps rule out d/s (when thc result is 
» h SenS ' U ' f m emonic : Sensitivity rule out or "Snoiit'7 


The test is +ve in diseased person 

The test is - ve in diseased person 

The test is +ve in non diseased 
person 

The test is -ve in non diseased 
person 


■I 

Sensitivity TP rate 


1-Sensitivity FN rate 
1-Specificity FP rate 


Specificity TN rate 


JnsitM'v 

Ability of the test to identify correctly those 
w ho have the disease. (Proportion cd truely ill 
people) 

Specificity 

Ability of the test to identify con t cw those 
who do not have the disease. (Proportion of 

truely healthy people) 

predictive 

value 

Important for assessing how i.-.efui a rest 
will be in the clinical setting at the ^dividual 
patient level. 

(alPP^ 

Probability of disease in a patient w.th, a 
positive test. 


Probability that the patient dee; not r.o/e 
disease if he has a negative test rev/t 

Likelyhood 

ratio (LRJ 

How much a given diagnostic tc-st result will 
raise or lower the odds of having a cr'east 
relative to the prior probability of d sc- ■?. 

|a) LR+ 

Ratio of probability of a positive test i c-nJi 
given the +ne of the d/s and the probability cf 
a positive test result given the absence of the , 
disease 

nTr- 

Ratio of probability of a negative test resuit 
given the +ne of the d/s and the probability of , 
a positive test result given the absence of the 
disease 



True P/ (TP +FN) 


True N/(FP+TN) 


Diagnostic accuracy of a 
test, 

Helps in ruling out a d/s 


Diagnostic accuracy of a 
test, 

Helps in ruling in a d/s 
Diagnostic power of a test 


True P/total P 


rue N/ total N 



STATIST 
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jed person. C« tfnb0XteSt 


healthy 



(RcJ box tests in diseased 
or non- diseased person] 

Measures of Diagnostic test diagnostic 

test test i performance are 
o Sensitivity 


An other useful formulae 

Sensitivity x Prevalence = 


N< ^ "ho Ii av 

+y e xv„ ‘Jj;. 

[Source of the above formulae : , VMu , w> ^ - h * , 

iedfac) 

K \ 


r 




of^ cC 


nr( , Mean chart, levy, shewhat control 

:U racy arc 


Incidence = exposure rates of cases = 


• Incidence among non exposed (control c 

^b/ 

Risks and Related Terminology 

• Attributable Risk 


o Specificity p y ijnJS PV) 

o Pn-Jicnve values (rr> 


o Liklihootl ratio 

Disease 



Yes 

No _ 

♦ 

A 

B 




- 

C 

D 


Sensili^ty 

A'(A *C) 


Specificity 

D/(B*D) 


Positive predictive value 
A/(A*B) 


Negative predictive value 
D/(C*D) 


__ tp . k = FP c = FN, d - TN] 
[a = no. of true positives - TP. b r • 


Predictive value 

• Positive predictive value (PPP) 

Indicates true positives out of total positives. 
PPV' = a/ (a +b) = TP/ (TP + FP) 

Sensitivity * Prevalence 


Negative predictive value (SPV) 

Indicates true negatives out of total negatives. 

NPV = d' (c + d) = TN/ (TN + FN) 

Specificity * (1 -prevalence) _ 

(J -sensitivity) * prevalence + specificity 1 * (I -prevalence) 



Likelyhood Ratio (LR) 

• LR provides a direct estimate of how much a test will 
change the odds of having a d/s 

f n _ Probability of result in diseased person 

1. — ■ ■ i - 

Probabiltuy of resul in non-diseased persons 


\ 


b/ b*. 


'100 


Relative risk (risk ratio) 


RR = 


NE 


= Incidence of ds among ex posed 

Incidence of ds amonu norDdr~~-"~ 

exposed 


(a + c) (b + d) 

Odds ratio (cross product rati: 

OR = ad /be 

Prevalence (prior probability) 

All patients with ds 
all pt tested 

(a + c) 


Sensitivity * Prevalence-*- (I - Specificity) * (1 prev) 


(a + b + c + d) 


Inherent properties of a sere ring test 

’est are: 


• Inherent properties of a screeni- 
o Sensitivity 
o Specificity 

o Predictive accuracy (validity) 


Accuracy/ Validity 

• Also k/as validity of a test 

• Accuracy is degree of closeness ofa measured or calculated 
quantity to its actual (true) value, it refers to the extent to 
which a test or surrogate is measuring what we think it is 
measuring. 


T eS , 0 f a sensitive test is determined by a 

t j,ivit)’ *r ..^/prevalence) + [(specificity) (|. 

“ /sensit ,v,f y ; 1 
** ( pva lence)] 

P ItTNy(TP +FP + TN + FN) 

^ cy (predictive value) determines 


a describe the quality of 
115 ♦< 

M accuracy (validity)- 


O n,s 


.rn, 


' prcc ision 

/Reliability) 

pre c,si ° n reliability is also k/as repeatability, 
, prec' sion or consistency of a test. 

.product 0 f closeness of a measured or calculated 

^ CiSi “ n ,factual (.™e) value, 
quantity ^ vana bility b/w subjects divided by inter- 

• "'^ability plus measurement er.-„r 

subject are; LJ charts> ran ge chart, R- chart. 

♦ TeSt 'f^yeyJennings) chart is a graph it* which quality 
0 ^ ta j s plotted to give a vises! indications 

contr ° r a | a b test is working well c: not. it is used to 
determine both accuracy and precision. 

„ Range chart 

R- chart 

° ]r fa test is also k/as post-test probcM-dy of d/s or 

* PF c ° ion r ate. Post test probability of d/s or precision rate 

c/b derived by Baye's theorm. 

p pV = ( Sn x Sp) x 100 / [(Sn x Prevaln.v) Jfl-Sp) 

(1- prevalence)] 

Pretest probability is prevalence. So its clear t;. v to dtrit 
PPV one has to know Sn.Sp, and prior probability. 



7 Validity (accuracy) of a sensitive test is de ten-h en r> 

Sensitivity & specificity. 

^ precision is —> Reliability of a test. 

+ Precision rate is -» post-test probability of d/s. 

I An ^eal screening test should be 100% sensitive R 100% 
specific, but usually sensitivity may be increased at expense of 
specificity & vice-versa. 


Delphi Method 

9 S>stcmatic interactive forecasting method. 

A structural process for collecting and distilling knowledge 
rom a panel ofexperts by means of a series of questionnaires 
interspersed with controlled opinion feedback. 

Bland Altman Plot 

Graphical method to compare two measurement 
techniques. 

The differences in the two techniques are plotted against 
the averages of the two techniques. So it is also called 
"difference plot". 



SJATISTICS 



SAMPLING METHODS 



Random Sampling Methods 

Simple Random Sampling 

• Each and every unit of population has equal chance of 
being selected. 

• Applied to small, homogenous, and readily available 
population. 

• Methods used are lottery method, random number of 
tables, computer software 


Systematic Random Sampling 

• Every’ kth unit of population is selected, where k ; s selected 
by sampling interval. 

• Sampling interval (K) = Total numberofunils in population 
/total number of units in sample 

Stratified Random Sampling 

’ Population is stratified into groups or «• 'asses u order <c 
convert large non-homogenous popuiarr... v- 'v.ivorenous 
subgroups, then random sample is *hrv.r. o-lejed 
groups or classes. 


Ouster Random Sampling ( ChS ' 

f Study design effect model is used 
* When units of population are clusters o* nc.ra- mc-ups 
1 This technique is used for immunized m o' diiimvn li- 30 
x 7 WHO technique 30 clusters each containing V childun 
of age group are immunized. 
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MMS* *- ^ ^ ^ in ^rf *** 

« f .r itc^s *?-^ ir - ‘ “ r t 7rs* £ 

■lT 


^as® 53 

_ S 3^* 


MrUtaes 

VJ i txs. tiiui c 



vj t' r ' -'' jc 

• .- : - * ** - errJ£: ' ^ a 





*%: *rs= —*• 

Jdf V. e£ 


1 y^r.s. 


Hon-P^doa 5a*P*< f *3 


Methods 


rx 


• Gyr»rr:<c^x ^ 

• f/*7a iz=e»xx 

• 'i-1 

• tra. szac'-a? 


SU RVTVALAKALYSt£ 


T>< fjpLt'y-V*^ Eszrxtc* 

• AML«S* prvlftCt fc2JJ e **“*“ c 

«i_ f ^.iif #o»ji li-d^ ■ 

• littutM lit tmnind *- > n 

Si3 rcasxn 

r " n IIX^ A-O- 

rr/->- 2T. r>rri -. 

r>rr =* 2 

i 7ier>; no:-. 

srr tjrr *»v g^nsrzx i sx-vtC p?^ 2 -- 1 '^ ) C 
tfsjnrvil 


surjcra i -y -r.'jc 
»-_—_ rrr if sjTrrca c rrx far 

1 ii’ rr r^**~' **'*’ *t*~ r 3 rjaz-Ci 


Ccr Proportional Hazards An-2f/vs 


Cci v’-r/rjaeaL r^zrrii cabia a — *• ^ 
rs^nuse rasdr/d issued 2»?»* ^ 

^, ^-_> v' ; acrx T-rrs f;r trot U 2 r^ar) r»t^l — — c 

> - -?r>!> TL- 3 » eoc 13^ 2 cv. r -Cf «x 1 £~z£-tz- — 

bScr»-ap cror jrr/.rrx trrjeca 


TO CORRELATIONAL TECHNIQUES 


Correlation (r) 


tarabfex l: r£&cx\ tor irgrtt cf aauccizhaa b* 
variabin. 

• V trs.T/rtxii by tcztttr 

• A p.' -■*» f *y i.jrj aesss p’/.ii r vxztJ£Jr- 


< 


c ^ct'’Cz'rtczz~ > 
\UJf ^ - :f 


• -- ' *-«5i C. 

. tre 2^:>:-r^ ^ •- , ~ *rt _- 

• - * _ , • • - a v. i • K 

te -' ^ " ' V . 

r = -I r^zrf ?a"-^-'.' T» - — >t . 

»^*r ^ »= 7r-.?waxacr 

« " “ *“ 

r*-‘— . _ «, 

\-g~JC'c iri —^ i - 



C^effidert cf Dctenrir^t>c -r y 



■ ii- 






-a £-yyi?r_r_r c sr-ul=r«o_!: ev 
-r Czr~^(TJy a rsczorsne r 
trrcoiez 

-r 't^r^cr ^t'C^ TTj-j-- 

z/m 2 •3J3~zr- r:'*? *crcs.fs 



' ^2 



—Cr 


3- -» 





_l _ 


„ ! 


=« 


. ,—1| * 47-^ * 
iT-' ■ 




Regression 

• ?^rzm!xc prr^^i^s st-jdjnJ r. 

• If r>^ »iT 2 i ; xrs 2 T£ h^grS ; v 

-rV) prsCaTZ tjr "»i2jr 

» 2 ri 2 T'je> fr'.tr v^r .^Ijr cfcrj-.r* 

• Re^mii'.'S o-tffiotxt 


OT) 


-c^ t 


» zriitlri ( 1 1. iX x3_) 


'-i- r 1*.- ., 


' ^ '%e^. 

“J^psadat!^ 

” tf ts 


f/jhr/oricb!e Regression Meir 


. See’s 


I 

Jr 


c: ccc 


iojs rrer: 



• 


SOT be e== 


;ci r^s 





• t«£r re&euic*i ts u>-: -• h« 'i± -rtf 1nic ^ 

t» a KrcdaEVct »ariib!t 5.x: x: -rlct < 3 ^^ 
»'irx.':xr; 1 Fcr e7-rzpie. crxr c-v_: ±- r—■»*» 
d/Z co»tr.±l c"rr adjastieg f .r i'.e effrer cf Kdf'xcr: 
fict-'.o i juf. 25 <~x.4rr-.-g r-irxj 
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CTICEQUESTIONS offo^ 

i -s ind 4 5 liters. 

iweenl-San B _ 150 

75 D. 300 

225 

ns: B. 150) 
abo'f cass 

>dian = 2.5 L * c 1 

S , q uanilc-1.5L;'M U »^ jlae 75 « value is <- 3 

»C can consito ’.5 ss ' ■ d 4 5 L are 

l:;5 » value is 4.5. No. of people ►"'• 

' dtd " ' 50 h ita , „f so patients admitted 

Ac pediatric »ard »[* h J 1 Q fthe20girls lOand 

a day. ’0 are girls and 30 are W. proba bility 

h , 50 boss 20 needed surgery. What is f 

jic nu do>s , W ard on tnai 

, a patient picked up at random from 

would need surgery . 

, * B.3/5 


D. 6/25 






(Ans: B. 3/5) 

In the above mentioned qi 
up for surgery is 10 out o 
Probability of boys being 

50 = 20/ 50 = 2/5 
It rs not like that, if a boy is being picked up for surgery-, 
a girl will not be picked for surgery, so these events are 

mutually exclusive 

For mutually exclusive events P total = P(A) + P(B) 


i probability of girls being picked 

f 50 = 10/50= 1/5 

picked up for surgery is 20 out of 






u p r. 


'or 




tbility of total patients being pic , 

^ = 1/5+ 2/5 = 3/5 Kcd 

gnostic test for a particular di Sease ^ 

>0 and a specificity of 0.90. A S i n „, S * s,„. 
ch subject in the population j n whi'^ 1 i* a \ 
lation is 10%. What is the probabi|„ C . l ^ e di!N 
ive to this test, has the disease? * lll at a \ 

1% B. 81% 

i% D. 91% 

: C: 50%) 

= [prevalence * sensitivity]/[(p revaIen 
- sensitivity) * (1 - specificity)] 
x .9]/[(.I * .9)-(l - .1) x (| __ 9) j 
=50% 

w test for diabetes was earned out. Out 
were tested +ve .it was found that 
lies and out of 9920 people who were teste 40 ^ 
ido not have the d/'s in actual. Sensitivitv r 
3 % B. 33% • 0f Ht,; 

3% D. 75% 



„< ed in M^cal atomies 




3%) 

» cases who were found 


TVe for d/s 


and 


r cases who were found -ve for d/ s a 
e d/s. 

tives = TN + FN 
true negatives, so the FN were 
40 = 80 

>-ing in formula 
r — TP x 100/(TP + FN) 

0/(40 + 80) = 33% 


ac H 

actuaii 


Mitotane, metyrapone 
aminoglutethimide, KTZ, steroids 
[Mn: MASK) 


ectomy 


Yitrium (Y 90 ) and P JJ 


* ^rchidectomy/ 

'^herni cal 

^yrinthectomy 


Chymopapain 

(used in ankylosing spon dylitis) 

LHRH agonist 
(Bicalutamide) 


GnRH analogues (e.g. Goserelin, 
buserelin, leuprolide) 


Gentamycin ear drops, used to t/t 
vertigo in meniere’s d/s 



m 

*. f e 0 f Bretylium tosylate is in ventricular defibrillation 
+ ^ Qrtory t0 electrical defibrillation. So it is also k/as 
, .—mminnirnl defbrillotor. 


rt-eSiHTSTO TOCUS 

l' # Mcwfi 


Some imp. Pseudo. 

. Pseudobronchiectasis is seen -> After pertussis (reversible 
if a/w collapse). 

• pseudodementia -> Endogenous depression. 

# Pseudochylous ascites —> Malignant ascites. 

♦ Pseudochylous pleural effusion -> TB + RA. 

• Pseudo-lymphoma is seen in -> Sjogren syndrome, 
phenytoin, primidone. 



• Pseudo paralysis -» In Hypokalemia, scurvy, septic 
arthritis, RA, cong. syphilis, trichinosis, osteomyelitis 
[Mn: Escorts] 

• Pseudo bubo —> In Donovanosis 

• Pseudopapillitis —> In Hypermetropia 

• Pseudoclaudication —> Intermittent claudication d/to 
compression of cauda equina. 

• Pseudohyperkalemia —> Secondary to iatrogenic hemolysis 
of RBCs. 

• Pseudoachalasia -» Adenocarcinoma of cardia 

• Pseudo-obstruction -> Scleroderma 

• Pseudohyperaldosteronism ->Liddle’s disease 

• Pseudohyponatremia -* Hyponatremia with a normal 
osmotic pressure (as in hypertriglyceridemia and 
hyperagammaglobulinemia). 

• Pseudoporphyria —> Seen with naproxen use in JRA 


Most Common Complication of. 



l: m 


Meningococcal 

meningitis 


« Pertussis 


ASOM 

Aseptic meningitis 

Arthralgia 

CNS Complications 
(ataxia) 


Skin infarction, 
Water-house- 
Fredrickson 
syndrome 
is most severe 

Pneumonia 


Bronchopneumonia 
Orchitis, oophoritis 


Interstitial 
pneumonia 
secondary bacterial 
infections cf skin 


Bronchopneumonia 


Not a complication of./— rarely causes 

« Measles -» Aseptic meningitis, optic neuritis, 
pancreatitis, cataract 
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Mumps 

Chkkcnpox 

Diphtheria 

Pertussis 

Pneumonia 


Pneumonia. apf en '^ c ' tlS 
Enteritis, pancreatitis 

Vfrtig< \ . Kictenalendocarditis 

Myocarditis, hoc 
loidosis 


MEDICINE 


[jroiNTSfOFOCyS__. Nephritis 

do not cause -* 

Botulism, staphylococca J 

Fever, diarrhoea Acute appendicitis. 

Serum amylase is not me Ruptufed append^ 

Serum amylase ts increased -- 


Hemodialysis is: — 


Hemo Perfusion 


clubbing 


Organs not affected in 

• IL'GR -* Brain (lung, heart least affec * e J oc i 05 sia) 

. Maternal DM - Brain. W*S “»«“ <n0 “ 8 

• Sarcoidosis -♦ Adrenals (least affected) 

• TB -* Heart, pancreas, skeletal muse e. 

. Cryptococcosis -> Kidney (rarely affected) 

* 1 POIWTSTOFOCU LIIIIII 



■b Amyloidosis does ngtoccurin corunu Bronchial 

+ aJL, doc rn occur in Ouonlc Brordm. Me 
oahmo. pjirwpulmonoryW 



Useless/Contraindicated in 

Barbiturates poisoning 

BZD/Diazepam toxicity (d/to TT PPB) 

Ethanol, Methanol 

Propanolol (d/to large V„) 

Chloral hydrate 

Kerosene poisoning 

Salicylate 

Morphine 

Theophylline 

Opium 

Ethylene glycol 

Organophosphorus poisoning 

Lithium 

Dieoxin (Large volume of distribution) 


Copper poisoning 


[Mn: Birthday Party Ka Mood] 



Clubbing may occur in isolation or 
manifestation of hypertrophic osteo^l* ** ih 
which in its later stages is c /by pen 'H' \ 
formation and synovitis. ' n ° s te a ] ' 

Clubbing is caused by the prolif eratj 
tissue in the nail bed and volar pad 0 f ,u° n of c 0 
Imp causes : e d, 8its. 


• Imp causes . 'Sits 

Pulmonary': bronchogenic/p] eU ra| n 
scess, empyema, bronchiectasis, intertj^ 1 ^ k 
(chronic), cystic fibrosis, sarcoidosis* Ulalpn V & * 
including hepatopulmonaw syndrom^^ 0 ^ .';'. 
related pleural lesions. ’ eni 0i*A 

2. GI: 1BD, sprue; cancer of the esoph agUs ^ 

cirrhosis; amebic dysentery. S ’ 1Ver o r ^ 

3. CVS: Cyanotic CHD, SBE ^ 

4. Others: hyperthyroidism (“thyroid acr 0 p a 

• Unilateral clubbing may be seen in: P3C “* 

o AV fistula, aneurysm of subclavian a 
o Bronchogenic Ca 
o Cervical rib 
o Pancoast tumour 

• Uni-digital clubbing may he seen in: 

o Trauma 
o Gout 

• Clubbing seen in low er extremities only, ■ 

o Aortic aneurysm 
o PDA 


Hjv 


Transudate and Exudate 


Is considered in severe poisoning dto chloramphenicol, di- 
sopyramide, and hypnotic sedatives, phenytoin procainamide 
and theophylline. [CP 2 DT] 


Colour Clear, serous 

WBC count <1000/mm 3 

RBC count < 10,000/mm 3 

Proteins < 3.0 g/dl 

Sp.gravity <1.016 

Glucose Normal 



ff f POINTS TO FOCUS 

•b Clubbing is rare in chronic bronchitis, COPD if Q/ 
intrathoracic malignancy, bronchiectasis 11 

+ Clubbing does not occur in pure emphysema, asthma 
primary pulmonary hypertension. 0n ® 

b- Schamroth 's sign and T ed Lovibond angle are seen in clubb' 


Cloudy, tan 

> 10, 000/ mm 3 ■> 

>10, 000/mm 3 ( Ce,ls *« 


>3.0 g/dl 
>1.016 

Low 


>ted 


Exudate 


Mom 131 
? i.ig/ dL 

cek (m a ' n| V 


>67% 

<1.1 g/dL 

Many cells (inflammatory 
and parenchymal), bacteria 
+nt 



^ {titrate of P lasma without change in 

15 -milar to blood plasma). Seen in early stage 

* r jtn« abilit> ’ •„ due to vasodilatation 

Cfla^nammatory edema fluid seen in later stages 

’ id fluid 


<1.012 (in transudate) 
< 1.016 (in transudate) 


y 1.005-1.009 
lfl Hydatid J IUIU 10 15-1.025 

OfUrine exuda tive fluid are - Proteins >50% of serum 
+ Ht>‘ lrnark ° f /d ,l i nn>2/3 rd of serum level. 




mFjibb-' i•. 


0CC Med ve H™’ porta ' HTN 

^olbuminemic states 
BYP* 33 tic syndrome 

* protein loosing enteropathy 


• Peritonitis 

• Tubercular peritonitis 

• Pancreatic ascite; 
(often) 

• Malignancy and 
infection 


Pleural Effusion: Light's Criteria of Exudate 

Pleural fluid protein/serum protein >05 
• Pleural fluid LDR/ S erum LDH > 0.6 

Pleural fluid LDH > 2/3rd upper limit of serum LDH 

I 


: 


1 

— 

Yes 

i 

i 

No 

I 1 

▼ 

Exudative 

V 

Transudative 

Transudatlve Effusion 

Exudative Effusion 

(D/to Thydrostatic pressure) 

• M/c cause is parapneumonic 

• CHF is the m/c cause 

effusion d/to bacterial 

• Nephrotic svndrnmp 

pneumonias, lung abscess. 

• Cirrhosis 

bronchiectasis 

• Hypoproteinemia 

• Pulmonary Embolism 

• Myxedema 

• Malignancy 

• Peritoneal dialysis 

• Traumatic (Perforation, Sx) 

• Pulmonary Embolism 

* Collagen vascular disorders 


(RA, SLE) 


M 


MEDICINE 


Mixed pleural effusion is seen in myxedema, pulmonary' 
emboli, pericardial d/s, sarcoidosis, amyloidosis. 


POINTS TO FOCUS 


grtpo^iTOFOcysZZ — 

peritonitis ascitic fluid changes from transudate 

l ° 'd^us ascites Is characteristically seen in pseudomyxoma 

* MUC f ” n °“ ^pture of mucocele of appendix, a mucinous 

^ ° mucin secreting intestinal/ovarian adeno ca) 

ovorion cysis, 

end rarely in colloid Ca of stomach/colon. 

. Asc/tej d/to portal hypertension can be diagnosed with 9o% 
certoinity by calculating SAAG i.e. serum ascitic albumin 
gradient. Value >1.1 is indicative of portal hypertension cs 
cause of ascites. 

IH.UG- Serum albumin concn- ascites albumin concnj _ 


■b Overall m/c cause of pleural effusion is CHF. 

*b M/c cause of exudative pleural effusion In developing 
countries is TB. 

*b Lovj glucose exudative pleural effusion 
— Bacterial infections, empyema 
— Malignancy 
- RA 

— Hemothorax 

*b Increase amylase in exudative pleural effusion 
— Esophageal rupture 
— Ruptured ectopic 
— Pancreatitis 
— Malignancy 

■b Chylous pleura! effusion —> in thoracic duct obstruction 
-b In RA—> Pleural and pericardial effusions an an exudate with 
ied complement, low glucose and high level of cho.estero ’ 

*b Pleural effusion with cholesterol crystals is seen in 
— Hypothyroidism 

- TB 

- RA 


A 
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Stamping, slapping gait ] n 


Post 


Transcellular Fluid epithelial 

of total body water coined 


dorsalis). SACD, INI I. B 6 to X ici, v 

Spastic gait-> In UMN lesions ' < ‘‘ 


• Portion 


Ataxic gait -> In cerebellar lc s 


ion 


IM f ref »*ich »M . Soaring pit -» Friedrich', ^ 

I, „ , hc nullesl componn" of Cl• • , }% ( , L ,ik) of . Apr.ric gait -> In fronlnl lobe d/ s 


^' K <\ 

V; 



l« the smallest compon--- ^ 2>5 * 

interstitial fluid and plasma 


MEDICINE 


the total body ***« p ^ nuid. join! fluid. 

• Examples of this fluid arc • * ((lujd . 

and sweat, d.gestisc secretion . P> of fluid m a 

. Thml r .!<the unusual a.cu ^ rcgard to 

transcellular space The term . p VO metritis and 

burn,, hut also ,ccn in ascites, peritonitis. p> 

pleural effusions 



TREMORS 

• Tremor is the m/c movement disorder. It IS 

by rythmic, involuntary', oscillatin^nov^^^^^^^^ 


Type of tremor* Seen In 


Remark 


Physiological 


! Anxiety, fright, exertion 


Resting/static 


Intention tremor 


Postural/essential 


• Flapping 
(Asterexis) 


Parkinson's d/s 


Cerebellar lesions 


Familial, thyrotoxicosis 


Hepatic and metabolic 

encephalopathy, 
renal failure 


• Perioral 


General paresis of 


insane 


8-12 Hz 


: 4 Hz, uni/L 


Low 

frequency 


POINTS TO FOCUS 


1 


4- Periorol movements in Rabbit syndrome are part of tardive 
dyskinesia which is a long term side effect of ontipsychotics. 

4- Pin rolling tremors are most characteristic tremors of 
parkinsonism. 

4- Holmes' rubral tremors ore combination of rest, postural and 
action tremors seen in midbrain lesions in the vicinity of red 
nucleus. 

4 Rosenbach sign Is fine tremors of closed eyelids in 
thyrotoxicosis. 


ABNORMAL GAIT 



Circumduction/Hemiplegic gait -* In hemiparesis 


by dementia 
Waddling gait -♦ In prox" muscle w 
dystrophy or CDH b/L. Ca * 

Equinus/High Steppage gait 


Us ba|] v 


a ^< 




nes s 


or k. 


,n fo, 


01 dr, 


muscle dystrophy/neuropathy) 
Shuflling/Festooned gait -» j n p ar ^ n 

Fcstinant gait -» In Parkinsonism C Q° n,s, n 
ankylosing spondylitis ’ Po,s onin 


°P ffc 


% 


Astasia-abasia hysterical gait 




CORTEX AND HIGHER FU Mr T|Qrj| 


frontal lobe lesions arc a/w , n ^L 

• i • J a CKsonja n 

continuous partial seizures. Frontal r ^ch 
thumbs sucking and appearance 11 *** si &u 

or nil,- 't. 


reflexes) are seen. 


other 


Temporal lobe lesions are aw corrip| ex 




gustatory hallucinations with olfacto 


hallucinations of smell, taste, vision, ^ 3Ura ' 

Also seen in temporal lobe epilepsy. are * m '' 

Parietal cortex lesions 


P?t> 


are most affected and pain is the least , n- ‘“' z to* 
affection: proprioception and fine touch > ^•/ 


ProPnoception and n n 

>n is the least . ' nt to* 


temps. 


POINTS TO FOCUS 


4- Romberg's sign detects the mobility to maintain 


standing posture with the eyes closed. + ve 


sign ij 


Xti r 


hrumatop 


i 




ua is colour blindness due to B/l 
ventral part of occipital lobe (Area V4) 


only 5 


hades of grey- prosopagnosia is usually 


1 . u ‘ ' also k/as dysnomia, nominal aphasia, and 
esic aphasia, is a severe problem with recalling words 


&inability to recognize faces dto lesion 

IT -Off 1 "* 1 ' 1 _.nnrat lobe (acc. to VOnnnnS ^ 


,»r 

rfLv*'* 


a nt temporal lobe (acc. to ganong) or 


names.The lesion is often temporal parietal area. The 

gular gyrus may also be affected, causing alexia and 
agraphia. 



sensory ataxia (which may be d/to posterior C0 I U * 
vestibular lesion, SACD, cerebellar lesion etc) ^ ^ 
4 Lower quadrantanopia is seen in parietal lobe lesion 
4 Upper quadrantonopia is seen in -> Temporal lobe lea 
4 In parietal cortex lesions proprioception and fie) 
are most affected and pain is the least (order of off 
proprioception and fine touch > temp > pain). ' ' 

4- Complex hallucinations (of smell, sound, vision, memory)?, 
seen in temporal lobe lesion. 

4- Stimulation of area premotor cortex 6, 8 (frontal eye f^ 
causes -> saccadic eye movt. (but no hallucination) 
Stimulation of area 19 (occipital eye field) causes - soaalc 
eye Movt.+ visual hallucination 
4- Visual cortex is s/by -> posterior cerebral artery (mainly], 
MCA. 


D 00 ^ ual g>' n of occipit ° lcmporal lobc b/L lesion 
C ' |inEUa „'ct perisylvian and insular cortex due to 

cI^ ion .Patient discriminates colour but can not 
; .,r j n f ar ction of dominant occipital lobe. 

' l ^etl’ enldt0 r ;,. Seen in lesion of non-dominant 

& “r ri 


Naming 


Fluency 


-Ap 


Speech 


V>/—Comprehension 



P ; 


jr ,f 



Above diagram is an easy way to remember 

[Mn: British Council WelFare BCWF = In B *C’ 
preserved] 


is 


>onents: Comprehension, fluency, naming. 


j c0 mpc 

(fcbh** hasja is an impairment of language, affecting 
' P jtioo- M comprehension of speech and the ability to 




u*F rv “~ ■* aphasia is always dto injury' to the brain-m/c 
pH ) 3 aphasia fluency is l, there is impaired naming, 

, 5 comprehension preserved. 

f f I <c,l0n ’i ,v rmhasia comprehension is lost and there is 


ALEXIA AND AGRAPHIA 

• Lesions of the angular gyrus are a/w alexia and agraphia. 


Finding 


l„ II 'ernirt** LV < 


ed naming, repetition. Fluency is increased 


Seen Ini 


1. Alexia ■» sensory aphasia ] Dominant post, lobe 


2. Alexia + agraphia 


Angular gurus 


Z. Alexia (pure agnosic) 


Splenium of corpus callosum 



l.Cofl'P 1 


irehension 


2. Repetition of 
jpoken language 


Telegraphic and 
quite informative 

Preserved 

Impaired 


Voluminous but 
uninformative 

Impaired 

Impaired 


D\ sanuria is difficulty in speaking d to CN palsy. 

D\ ssynergia is char ■’by generalised intention tremors aw 
m's incoordination.Seen in cerebellar lesions. 

Dystonia is abnormal tone leading to abnormal posturing 
in the body in basal ganglia damage. 


MONOPLEGIA 


j. Naming 
j. Fluency 
5 Insight 

i. other/f 


Impaired 

Ise 

Present 

Agrammatism 


Impaired 

'i'sed » preserved 
Absent 


Jargon Aphasia, 
neologism 


7 . Ste of lesion 


Inferior frontal 
gyrus 
(Emboli in 
superior division 
of MCA) 

Area 44,45 


Sup. temporal gurus/ 
Inferior parietal strip 
(Emboli in inferior 
division of MCA] 
Area 22 


[n Conduction aphasia naming is impaired. 


• h Global aphasia repetition, comprehension, flucency, 
word output all are impaired. 


Monoplegia (single limb paralysis) is seen in small infarcts 
of the motor cortex (area 4) or centrum semiovale. which 
accounts for 19% of strokes. 

Lesions of medial portion of precentral gyrus cause 
predominantly distal leg weakness. 

Lesions of medial part of the premotor cortex and 
supplementary motcr area cause contralateral hemiparesis, 
more prominent in the leg, and predominating proximally 
in both arm and leg. 

► Monoplegia caused by capsular and brainstem strokes 
—► Weakness equally distributed proximally and distally 
and suggests a somatotopic organization of the pvramidal 
tracts: 


A 
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corticalareas 


ANATOMI^j^ 

I precentral gY ru$ 


Area (Area No ) 


1, Frontal 


M 


MEDICINE 


2. Parietal 


Inferior frontal 
gyrus 


3. Temporal 


Post central gyrus 


Sylvian fissure 


Posterior part of 
parietal lobe 


Premotor 

Frontaleye fi e 'd ( 6 ' 8) 

Motor speech area 
jU45H8roasarea) 

prefrontal cortex 

rc.lO.lU2) _ 

Somato- sensory 
area/ 

Primary somesthetic 

area S -I (3,1> 2) 

S-ll 


function 


"controls voluntary motor 
activities 
Control EPS 


^^onsibiTforvoluntarY eye 
movt. 


Controls spoken speech 

( Language) _ 

Emotional control 
Social behavior 


Somato sensory 
association area (5,7) 


Cyrus of Heschl in 
floor of lat sulcus 


4. Occipital 


Sup. temporal 
gyrus 


Post calcarine 
sulcus 


Auditosensory area 

(41,42) 


Highest area for general 

conscious 

Sense perception (touch, pain, 
temp) 


Lesion 


C °nt/L Hem 
Monople 


Deviation 
lesion 


Defect in 



Motor (Broca’ 


Uck of initiation 
Antisocial behavi 


■ -'-ii^ory np 

processing to s-|| ce ' 


Learning based on tactile 
discrimintion, Sensory speech 

Synthesis of senses (formed 
sense) 

Maintenance of body image, 
constructional skills. 

Spatial orientation 


Sensory aphasia 
(will produce diffi Cu , h . 
blinds) Cult V m | ea 

Tactile agno^^; ^ 
Neglect of 0 pp. half “‘"W,) 

|conMruat„a| ap , a H 

apraxia) ' dr es S i n , 


Auditopsychic area 
( 22 ) 


Surrounds the area 
17 


Visuosensory area 

(17) 

(striate area) 


Auditory perception 

(Sound is heard) 


Sound is 'interpreted' 
Smell balance 


Highest area for perception of 

visual sense 


Visuopsychic area 
(18,19) 

(Parastriate/ 
peristriate area) 


Correlation of visual impulses 
with past memory & recognition 
of object seen 8< also the depth. 


Impaired hoari ^(d^r^ 
extensive Lesinni 35 lf 


_ Lesion) 

Auditory agnosia, j 


^P3irpH r* 

memory, Wernicke', aphal“X 
auditory & olfaclory 


Homonymous hernia , 


'^nations, 

, ' ^""onopia 

macular sparing { because* , 

area has largest represent 


Visual agnosia 


Spastic Paraplegia is seen in 

• Tropical spastic paraparesis d/to HTLV-1 infection 

• Toxins (Lathyrism, cassava) 

• Multiple sclerosis 

• Tropical spastic paraparesis d/to HTLV-1 infection 

• Amyotrophic lateral sclerosis 

• Spinal injury, herniation of thoracic disc 

• Spastic cerebral palsy. 


MOTOR NEURON LESIONS 

• UMN’s are divided into flexor and extensor biased (JMV 
o Corticospinal tracts and rubrospinal tracts (upper limb- 

are flexor biased 

° Reticulospinal and vstibulo-spinal tracts are extensor 
biased, 

• Therefore lesions involving UMN tracts above the 
midbrain result in decorticate rigidly, char/by extension 
of lower limbs and flexion of upper limbs (as rubrospinal 
tract remains intact). DTR are normal. 



the brainstem at or below midbrain 
cC tion 0 nUC ieus and above vestibular nuclei) 
, f^lo* brate rigidity d/to unopposed extensor 
|fV Its in There is extensor rigidity or posturing in 
l^ 1PJ S d | 0N ver limbs extensor rigidity is y-Ioop 
b 'di u P pef Action the dorsal roots interrupts the y-loop, 
^ ids' 1 *' 


depC lrig' dity 
,d 


is relieved. 


an 



rio us Seizures 



DOC (1st line) 


Valproate, lamotrigene, Etho- 

topiramate suximide 

Carbamazepine, 

Lamotriegene 


pile my° clonlC 
l^ n _. (J ME) 


eP ii 


ileP s V * 


MV 0 ' 


clonic 


seizu 


res/ 


Ato' 


nicseizures 

ftf)t ilesP asnri/ 

^tsyndrome 


lnf> ntile 


spasm 


with 


u berous 


sclerosis 


, epilepsy 


of 




fjeonata 


I seizures 


Adults -Valproate, 

Child < 2 yr -Ethosuximide 

Valproate 


Valproate (DOC), 
lamotrignene, topiramate 

ACTH 


Vigabatrin 

Carbamazepine 

Diazepam 
phenobarbitone 
MgS0 4 


Phenytoln 

Caraba- 

mazepine 


j giwiTfoTo gyL 

video iEG is diagnostic for epilepsy/seizure disorder 

are seen 

I Carbamazepine is the DOC for simple partial seizures, c omp'ex 
partial seizures, psychomotor epilepsy, 
x N aloxone is useful for t/t of opiod induced seizures. 

. ms U5 eful In status epilepticus are -> I.V. lorazepam ,s the 
DOC (I.V. diazepam is alternative), phenytoin, fosphenytoin, 
phenobarb, and in refractory cases GA like propofol, peniothal 
sodium, midazolam (Carbamazepine is ineffective) 

^ Clonazepam is NOT used in —> GTCS. 

* TOC for mesial temporal lobe epilepsy is surgery. 

+ Newer drug for Lanuax Gestaut syndrome ->■ Rufinamide _ 


PARKINSON’S D1SEASF fpm 

• Extrapyramidal disorder char/by triad of 
Hypokinesia + Rigidity + resting tremors (HRT). 

Resting tremors are earliest symptom. 

• Characteristic Resting tremors of 4-6 Hz frequency 
(cycles/ sec.) are seen 

• Postural tremors are of 8-10 Hz, persist on movement. 

• Micrographia, hypophonia (soft voice), aprosody (missing 
body language during walking/ talking), orthostatic 
hypotension and freezing episodes also seen. 

• D/to lesions of substantia nigra. 

• DTRs are normal but postural reflexes are lost. 

• Flexor plantar response (Negative babinski) 

• Masked/ expressionless facies 

• Drug induced parkinsonism 

M/c caused by phenolhiazines (chlorpromazine). T/t is by 
central anticholinergics like benzhexol (trihexyphenydol), 
Benzhexol is TOC for drug induced parkinsonism and 
extra pyramidal syndrome. 

• Most preferred site for deep brain stimulation in Parkinson's 
d/s -» subthalamic nucleus. 

• Parkinson plus syndrome: Corticobasal degeneration 
leading to post.parietal and frontal cortical atrophy. 

Pyramidal tract vs extrapyramidal tract lesions 




DEMENTIA 


Alzheimer's Disease (AD) 


© M/c cause of dementia. 

• Presents with subtle onset of memory loss f/by slowly 
progressive dementia that has course for several years 
(irreversible and degenerative dementia). 
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• « common ' 

„ nOT m a .vb,-^MKJ- and entorhinal/ 

. CM and "I «">«“ ° V^vgdala. brainstem are 
™*» ral .'"Mar "eurom'^are resisan. to AD 

rciated damage. Agnosia is usually 

. Pathology . , „„„ a'w secondary 

Gross /diffuse atroph} of ccrer 
enlargement of ventncular system. 

* hippocampal and posienor predommen, atrophy of 
cerebral cortex - pseudo dilated «*«£ 

. Clinical f«.-re: 4 ’A' Amneata. »?»«*• 
aphasia. 

1. Amnesia - loss of recent episodic 

2. Apraxia- loss of learned activities despite norm p 

and tone of muscles. 

3. Agnosia- object agnosia, visual agnosia and anosgnosia 

4. Aphasia- Non effluent, naming affected. 

• Acalculia is not required to make a d/g of alzheim 

• Microscopy f 

]. Extracellular micro-senile neuritic plaques ma P 

Aff amvloid, apoE. 

2. Silver staining neuro fibrillary tangles in cytop as 
that represent abnormally phosphorated tau (t) protein 

3. Accumula" of A0 amyloid in arterioles (amyloid 

angiopathy) 

• Risk factors 

Old age is the most important risk factor. Other ris 
factors are + ve family history, female gender, past 
h/o head trauma, lower educational attainment, and 
Down's syndrome. 

T/t: 

Tacrine (cholinesterase inhibitor), Velnacrine, 
Rivastigmine. Donepezil and Galantamine 


T1 POINTS TO FOCUS __J 

•y Earliest metabolic changes in AD occur in parietal cortex (and 
in temporal lobe, entorrhinal cortex). 

■y AD is a/w Ijevel otAch.JihplineAceMJldnsfmsjJtnd 
0 ico tin ic c hoi in e rg icrecep tors in cerebral cortex. 

•y In AD there is degeneration of cholinergic neurons in nucleus 
bosalis of Mevnert and reduction in NE levels in brainstem 
nuclei such as locus coeruleus. 

•y Protein misfolding is seen in -* Alzheimer's d/s, BSE, cystic 
fibrosis. 



yl POINTS TO FO CUS 

* Age related dementia or Alzheimer's 
homocystine. 

* Dopamine is found to be signif, CQml 

.t Wl'cnAen /DD.I _ 



T 


of Parkinson's disease (PD) pati ents 0/1 J pfe fctf * 

' n 


disease (AD) patients. 

■y Reversible causes of dementia • 


Hypothh 


B12 deficiency, normal pressure hyd roce Vr ° idisr h. w 

subduralhematomo, chronic infection!^ 0 ' 1 **’ 6^-^ 


proteins Aggregated in Dementias 






Aggregations+n<tn 


Qn d C 0 


Ap.t 

T 

a -sinuclein 

Huntingtin 

Ataxin 


Alzheimer's 

Pick's d/s, progressive su D r a 
corticobasal degeneration ° Uclea r p a! 



Parkinson's d/s, multi systern 
Huntington’s d/s 
Spinocerebellar ataxia 




atr oph v 


Pick's d/s 

• Progressive dementia 


• Atrophy of frontal and temporal lobes waf* 

, l. j ’ er *nin 


Pick bodies*. 


c °rtf 


flton 


V 


, 

. 

chb’ l ”°Af,Eis a 


. s Dl 5 ea«(HD) 


on 


n ant disorder. Gene is located 
CAG trinucleotide repeat. 

lIfl0 ^F. 4 sa4le« erWOrdsOChr ' 4 ] 

•C^ b of the d/s are caused by a Sl 2 nificant 
l^ n s yinP toITlS ° and activity) of two principal 

» Action ( v ° rs name ly Acetylcholine and GABA, in 
activity of the Dopamine, which becomes 

X a ffeC tl0 ® 

%r3 ctiVC ‘ /> 80 CAG repeat): Chorea is characteristic, 
^ile f orI11 ( caG repeat): No chorea but dementia+nt. 

* Jl dult of small to medium neurons preferably 

fere 11 * typ e - 

* GAB A$ g^zaine, atpypical antipsychotics quetiapine, 

. T/t is tCff3 

* ol^ plIie ‘ 


|N5 oencephauiis 


0 


—- 

"" .- t j s w ,th b/L frontal and temporal lobe 

;^ n ntisd/toHSV. 

in voI vein ly meningeal enchancement in meningitis 
• Sh °HSV encephalitis on T2 weighted and FLAIR 
>le in H . • u intensity lesions in orbitofrontal, anterior 
MRI shoVV , ,'lnoral lobes in most patient within 48 hr of 




Multi infarct Dementia 






Multiple strokes d/to dislogement of microemboli 
heart. 

Risk factors: Cerebral amyloid angiopathy, htm 
CAD 


from 


• Sudden episode of worsening, step ladder decline 
function. 

• Tsed DTR and plantar response. 

• T/t- Anticoagulant. 


Diffuse Lewy body d/s 

• Found in substantia nigra in Parkinson's ds. 

• 2nd m/c cause of degenerative dementia after AD. 

• Fluctuation of behavior, delusions, visual hallucination. 

• Parkinson like feature present (I sed tone in muscles 
except in respiratory muscles) 

• Occipital lobe involved. 


tfL • e Multifocal Leucoencephalopathy) 
rogr esS,v 

j by JC virus. 

Causeu ; in b ra i n but sparing of optic nerve and 

pemyel' 03 101 

spinal cord n siont HIV, hematological malignancies. 
N»-enba-cing whit, matter lesion. 
institution inflammatory syndrome (I RIS) 
k/as immune restoration d/s. 

‘ f oflam matoiy response in HIV-infected patients that 
# may be triggered after initiation or re-imtiation of ARV 

o There is paradoxical worsening of P\1L with start of 
ARVt/t. 

. Accompanied by an tse in CD4 cell count and/or a 
rapid decrease in viral load. 


ADEM (Acute Disseminated EncephaloMyelitis) 

• Acute onset of polyfocal CNS deficits. 

Seen in neuromyelitis optica and multiple sclerosis. 

• T/t: i/v Methylprednisolone. 


GBSJGUILLAIN - BARR£ SYNDROME) 

• Also k/as post infectious polyradiculoneuropathy or acute 
segmental demyelinating polyradiculoneuropathy (moto r 
>:> sensory loss;vibration and proprioception). Sensory 
neuropathy may be present at the onset 

• Begins 5-21 days after infections (e.g. Campylobacter 
jejuni), vaccines (measles) etc. 



• M/s weakness is relatively symmetrical , usually proximal, 
begins in legs and progresses to arms (a scending ) mild 
distal sensory loss. 

• Areflexia (Dtr lost), sphincters are spared 

• Lab/f-T in in csf protein without t in cells (no pleocytosis). 
Albumino-cytologic dissociation 

• Cause of death : dysphagia and facial weakness are 
impending signs of respiratory failure. 

Fisher variant of CBS/ Miller-Fisher syndrome 

• Characterized by triad of 

Acute external ophthalmoplegia + Ataxia + Areflexia 

3'A' (Features simulate SACD of spinal cord) 

• Adults and children both c/b affected and generally fully 
recovered 

• Anti-GQ lb antibodies. 

• Demyelinating pattern on EMG. 


XU] P OIK Vs TO FOC'JS ' X X.] 3 E 5 HI 

•y Bikerstaffs encephalitis is characterized by triad cf —> Acute 
external ophthalmoplegia + Ataxia + Lower CN palsy. 

A- CBS is also k/ as acute idiopathic polyradiculoneuropathy 
(AIDP). 

■F Pattern of weakness in GBS is known as Landry asccndinq 
pcralysis (symmetrical motor weekness usua f !y ascending}. 

d Chronic inflammatory demyelinating polyneuropathy (CIDP) 
is a chronic variety of GBS. There is severe weakness with 
flaccid tetraplegia, c/by onion bulb appearance on biopsy 
(d/to imbricated layers of attenuated Schwon cell processes 
surrounding axons). 

*F Congential G3S: rare, generalized hypotonia, weakness and 
areflexia in neonate. 
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—— 

■" ”* neuron disease 

>U form ofp^- HC 0 fspinal cord) are 
Both UMN anJ L , ‘ . nation in gene for s 


]e for super 

pheroids 


, there is mutation W 
IZ'Z iSOD, on gliosis. spn< 

cL'f . u.^thennar muscles, spastic 

. WasongoftoonmndhsTO^ 

wtakness (Tnpping o sn “ tave (*,,!, UMN and 
. In the s»* I 1 "" ^ i antaI and absent ankle 
LMN dysfuction. (Extensor y 

jerk) , , n.krN maybe involved) 

, No CN involvement (rarely 12* CN ma> 
although pseudobulbar and bulbar variants e 
. No bow ebb ladder involvement 
o No ocular muscle involvement 

. No sensory change, no pam 

o Normal X-ray spine frcT \ T DTR 

. Spasticity is late sign (with involvement of CST). T DTR. 

. In proximal moior axons spheroid, present (accumulatton 

. DeOTwauun ofcholmelgic motorneurons in the bra.nslem 
and spinal cord are a'w one form of- ALS 
. R,: no T.t available, although Ritoole increase survival 

modestly. 


FRIEDRICH'S ATAXIA 

• ,M/c familial ataxia with AR inheritance (gene is located 
on chromosome 9ql3) 

• Presents b/w 2-25 yrs. 

• Degeneration of 3 long spinal tracts occurs. 

1. Spinocerebellar (or Pyramidal) tract —> Ataxia, 
dysarthria (slurnrd speech), areflexia (Loss of ankle 
jerk, absent DTRs, and nystagmus) but tone is normal. 

2. Lateral CST (dorsal tract) -> leads to extensor plantar 

3. Posterior columns —* lead to frequent falling (staggering 
gait, +ve Romberg's sign, loss of position/ vibration 
sense) 

» Ataxia is slowly progressive (progressive spinocerebellar 
degeneration) and invol ves LL > UL and it is m/c presenting 
symptom. 

Intelligence is preserved 
A/w Type I DM, Vit £ deficiency 


Olher features 

° Large heart (HCM) -» CCF 

pes cavms and Kyphoscoliosis 
_ __ ^hamrv 


r 


Optic atrophy 




er toi 


affected. 
oxide 


e s 


Frataxin protein is involved. Tri n 
The first pathological change occj V- 
ganglia) with loss of large sensory n ^ Df *G 

™ neur on s \\ 


5EGEhi E 



SUBACUTE COMBINED 

(SACD) 


Diffuse myelopathy of spinal cord h 
vitamin B l2 deficiency, which j^* 0 S 
methionine synthetase and methyl mal ^ 0\ 
Demyelination predominantly occurs C ° A ^ 5 ' 
° Posterior column of spinal cord. 

° Pyramidal tract of spinal cord 
Paresthesias in hands and feet are 


needles feeling) 
Demyelination + 


earliest 


S| gn 


(Pi 




gliosis (aslrocyii c) 0 , 

posterior columns (of lower cervical and lni, >al| v 

region) - spreads up and down - i ate " . Uppe r ^ * 
lateral column (combined degeneration) 

Early loss of vibration and position sense 
and progressive spastic and ataxic weak '**** h 
increase initially, later loss of reflexes d/m ^ ref C 
neuropathy SUper 


may 


Optic atrophy, irritability, dementia 
(Megaloblastic madness). 

No focal spinal cord level 
D/g: low serum vit B l2 level and +ve schilli n 
R x : vit B 12 (cobalamin) + Folic acid. 


Present 


g test 





I POINTS TO FOCUS 

* Extensor plantar is seen in -> Friedreich's ataxia i, SACD 
4- Brisk DTR with +ve Babinski sign is seen in -». Ischem' 
4- Extensor plantar (positive Babinski sign) + Loss 
jerk) is a feature of Friedreich's ataxia > SACD. 

4- Extensor plantar with preserved sensations 
4- Examples of white matter disease ore -j 
acute disseminated encephalomyelitis, 

Ataxia etc. 




•SACD 

multiple sclerosis 
Friedreich] 


CBS, 


Myotonia Dystrophica 

• M/c type of muscle dystrophy in adults 

• Ad inheritance.Transmitted by mutation in gene 19q which 
leads trinucleotide repeat. 


# lI,V °Lthy is 1)1)1 relaxation of hand grip following a 


I fibres only. 

tyP e - ca ny distal. Usually appears by age of 5 


►iy^j ca u.« 




closure 


■ ced volUnta °s temporalis and masseter atrophy are 
£i bald cpf include gonadal atrophy, cardiomegaly. 


{TfOpl 


Other 


rf* " ^ist dr°P 


difficulty in swallowing. 


foot 


drop 


ataxia,Tabes Dorsalis, SACD 




Tabes SACD 1 

Dorsalis 


Long tract 
degenera" 

• pyramidal 

• Dorsal 

• Spino¬ 
cerebellar 

Posterior 

column, 

DRG, 

Nerve roots 

Posterior 

columns, 

pyramidal 

tract, 

peripheral 

nerves 


Mutation of 

frataxin gene 
at chromosome 

9ql3, AR 

Chronic 

progressive 

demyelina’’ 

Vitamin B 12 
deficiency 


Areflexia 

in LL 

Absent at 
patella, 
achilles 
tendon 

T initially 
(Lost in late 
stages) 

4 ' fign [E«' ns0r 

plantar)__— 

riSi po siti ° n ' 

7 Other Cl/f 

+ 


+ 

Lost 

Lost 

Lost 

Intact 

Intact 

Intact 

Wide based 

ataxia, 

nystagmus, 

dysarthria, 

dysmetria 

Anisocoria, 

Argyll 

robertson's 
pupil, 
Lightening 
pain in legs 

j Progressive 
spastic 
i weakness 

I and ataxia 

j_1 

7 Associated 
with 

Cardiomyopa¬ 

thy, 

optic atrophy, 
DM type 1 

Bladder dis¬ 
turbances. 

Lew serum ■ 
B;j, 

Mc-galoblas-1 

,ic/ .. . 

pernicious j 

anemia j 

u 


MULTIPLE SCLEROSIS 


Demyelinating white matter d/s. There are demyelinating 
brown plaques around the occipital horn of lateral ventricle 
in white matter. 


Activity of M~ is assessed by pleocytosis, enhancing CT- 
lesion. 

• Cl/f - Acute optic neuritis. 

Oligoclonal bands in CSF gel electrophoresis are seen in 
>85% of patients. 

• MRIis IOC and is diagnostic. 

On Gd MRI T2 weighted (spin -echo) image — Residual | 
MS plaque remains visible indefinitely as a focal area 
of hyperintensity. 1/3 rd of T2 weighted lesions appear 
hypointense (black holes) on T1 weighted imaging. These 
black holes may be marker of demyelination and axonal 
loss. 

• Charcot's triad of Intention tremors, Ny stagmus, 
Dysarthria (scanning speech) and indicates involvement of 
the cerebellum. 

[Mn: INDia] 

• Uhthoff phenomena is seen in MS and optic neuritis. 
Worsening of neurological symtoms when body gets 
heated from hot water. 

• T/t- Mitoxantrone (poor tolemance), Natalijumab, IFN p, 
steroids, glatrimer. 

• Natalizumab- can cause progressive multifocal 
leuloencephalopathy (PMLE). 

• EDSS- Expand disability severity score ranges b/w 0 to 
10 . 

El 

4- Wyburn-Mason syndrome is a/w mesencephalo-oculo-facial 
angiomatosis. 

4- Hallevordsn-Spatz d/s is due to cysteine accumulation. C/by 
triad of gliosis in the globus pallidus + iron deficiency anemia 
+ axonal spheroids. Eye of the tiger sign + Dioxygenase 
deficiency in the globus pallidus is +nt. 

4- Neuromyelitis optica (Davie's disease) is a variant cfmultple 
sclerosis. 

4- Iris nodules are hamartomas (Lisch nodules) seen in type 1 NF 
(Von Recklinghausen d/s). 

4- iris pearls are seen in leprosy. 


M EUROCUTANEQUS DISOtvPE RS / 
S YNDROMES 

Neurocutaneous Disorders include 

1. Neurofibromatosis 1 and 11. 

2. Tuberous Sclerosis. 

3. Von Hippel Lindau (VHL) disease. 

4. Sturge Weber Syndrome. 


POINTS TO FOCUS 
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8, unarSd**"^ 5 ’ 

,0. tuJoWSs^'W 
II. Fabr>’ s Disease 

Neurofibromatosis (NF -land ID 

, 1 Tr. SVF-1 > ond 2^ < NF - 2) mv<>lved 

• AD, chromosome 1 <q (■ 

/VF- 1(Peripheral NF) 

. It is also called Ion Rccklin^mvn ^ 

. Criteria for the diagnosis ofNFl >2 

(a) >6 Cafe'-au-lait spots macules 

(b) > 1 Plexiform neurofibroma. 

(c) Freckling m ihe axillary or inguinal reg.on 

(d) Opnc glioma 

(c) Lisch nodules (iris hamartomas) , ja 

(0 A distinctive osseous lesion such as sp en 

or thinning of long bone cortex wtlh or w.thou. 
nseudarthrosis 

A first degree relative wuh NF-1 by the above entena 
Ventriculomegaly, macrocephaly and short stature may be 


seen. 

Scoliosis is the m/c orthopaedic manifestation of NF- 2. 


NF-2 (Central NF) 

Cl/F: 

• b/L vestibular schwannomas. 

• MuJtip 1 - meningiomas, 
astrocytomas. 

• Posteriorsubcapsularcataract. 


spinal ependymomas. 


■njRFR US SCLEROSIS 

Also k/as Koenen's tumour/ Bournc vi i| - 
AD disorder e s d/ 5 

Point mutation is TSC I gene (codes f 
TSC 2 gene (codes for tuberin) ° r hem, 

W -Ud: Sdirwes ♦ learning d S 

retardation) + facial angiofibroma/ aden 0 ^ ( 
Adenoma sebaceum/Facial angiofibro^^ 3 
Skin: Hypomelanotic macules j n 9q \ 5 %) ^ 
hypopigmented skin lesions. Ash !cuf “C 0 
manifestation). Shagreen patch. * pa k 

Other: Ungual fibroma (15 to 20 Foreh % 
Heart: Rhabdomyosarcoma. ead ' 


1 Pla 


% 



Fig.: Adenoma sebaceum In tuberus scler 0s - 

POINTS TO FOCUS -'v. 

-F Vogt triad is also seen in post congestive et/ouco^P '— J 
treoted cases of acute congestive glaucoma. ° 0 ' 1^ 

* Hallevorden-Spatz d/s is due to cysteine accumulati 
triad of gliosis in the globus pallidus + iron defici en T' C/iy 
+ axonal spheroids. Eye of the tiger sign + ° nem/ ° 
deficiency in the globus pallidus is +nt. gen ° St 

f Neuromyelitis optica (Davie's disease) is a variant of m 
sclerosis. Pf 


VHL Syndrome 

* AD, Chr 3p. [Funda - VHL has 3 letter so chr. 3J 

* Triad of multiple renal cysts + retinal angiomas + 
craniospinal hemangioblastomas. 

* PatienfsarcpronetoRCC(rnaybeb/L),pheochromocytoma, 
pancreatic tumours and endolymphatic sac tumour. 

Cysts in kidney, liver, pancreas may be seen. 

Tumors in VHL are characteristically infratentorial. 


Sturge * Weber's Synd 

• Results from the anamolous developement of primordial 
vascular bed during early stage of cerebral vascularisation 

• Hemiatrophy of cortex 

• Capillary Hemangioma in distribu” of 5th nv, 
upper face/leptomeninges/choroid 

• Gyriform/snoit tnick/tramlinc calcification on skull X-ray 
in parieto-occipital region 

• Ipsi/L glaucoma with cont/L homonymous hemianopia, 
hemiparesis and hemisensory disturbances 

• Port-wine stain. 


involving 


i 





,| t Ne“ ropa,hy 

Cf* [■ aW ■*"* wle “ ‘‘ ee ' nera ' ,t,a 

* s*»' v 

* 1&. 


2- f0 ^ tsen ' C) 

3<PT] 


[M 11 

,ufOP a 


thy^v 


Fibre type 



rhrtS« n50fY 

<,neu r ° pathy 

^'Associative 




Motor P 1 


re dominant 


autonomic 


HSN, 

DM, 

Fabry's 

amyloidosis, 

Tangier d/s, 

LL (Lepramatous leprosy), 
Dys-autonomia (Riley Day syndrome), 
HIV and ART related neuropathy 
[Mn: FATAL-HD] 

Sjogren's, 

B 12 deficiency, 

Friedrich's ataxia, 

Cisplatin, pyridoxine 

Acute GBS, 

HMSN, 

AIP, 

Diphtheria, 

Lead, 

Brachial neuritis. 

Diabetic amyotrophy 

Botulism, porphyria, GBS, vincristine 
Amyloid, chagas d/s, paraneoplastic 


p e myeK nat ' n 9 Neuropathy 

wave conduct! 011 velocity (NCV) is 4- ed. 

, Charcot-Marie-tooth-1 d/s is the m/c hereditary cause 
I ^p. Acute inflammatory demyelinatind polyradiculopa- 

ihy is seen in GBS. 

. CIDP: Chronic inflammatory demyelinatind polyradicu¬ 
lopathy is seen in HIV 

* HSMN (Hereditary sensory motor neuropathy) 

• HNPP 

t MMN (Multifocal motor neuropathy) 


Flaccid Paralysis and Neuropathies: Causes 




Inflammatory 

Symmetrical weakness of 


myopathies 

proximal m/s, extraocular 



m/s spared 

u 

w> 

Polymyosistis 

M/s dystrophy, skin spared 

2 

Dermatomyositis 
Rhabdomyolysis 
Periodic paralysis 
Dyselectrolemia 

Heliotrope skin rash + 


MG 

Symmetrical, proximal, ptosis 
is hallmark 

c 

LEMS 

Proximal weakness. Ocular 

5 ° 

. tl 


sparing 

Z c 

Botulism 

Acute descending paralysis 


Tick paralysis 

(proximal > distal) 


Organophosphates 

Blocks Ach-R 


Diphtheria 

Acute symmetrical, 
descending paralysis. 

_ 


areflexia, ophthalmoplegia 

CJ 


(blurred Vn), palatal palsy 

*-> 

ra 

Porphyria 

Assymetric motor weakness. 

<D O 
> •- 


a/w severe abdominal pain, 

C D 
<d a > 

2 c 


proximal m/s weakness 

*-• 

Lead 

Peripheral motor neuropathy, 

u 

hj 


wrist/ foot drop 


Vasculitis 

SLE, PAN 

Paraproteinemias 

Mononeuritis multiplex 


GBS 

Acue AIDP, (sensory 



neuropathy at the onset 

*A ■— 

-C 


but later B/L symmetrical. 

£ s. 


ascending paralysis set In) 

t V -2 

£ 3 

Sarcoidosis 


Z -5 

^ TO 

Lyme d/s 



HIV 

Sensory neuropathy 


Viral 


u 

Polio 

Acute assynrim&trical motor 

X 

< 

ASA syndrome 

paralysis (proximal > distal . 
weakness) 

T3 ^ 

Transverse myelitis 

1 

5 

o £ 

SACD 

| 


Infarction 



Myelopathies 



(spondylosis) 


C 

Pontine lesions 


<"0 

k. 

Multifocal lesions/ 


CD 

infarcts 

_C1.UA/ 



i 
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MEDICINE 


o-« :4JS * 10 t 

nonnal- 

Onset Vf paralysis V* ^ pr0 ^maI>Vsul). 

descending s>Tnmetnc flacci^p_^ ^ (mydnasis) . 

Reflexes are normal ot P 
diplopia. losiofacccmodaiioD 
. Ptfihilu rui re is acute descending 

Onset ofparalysisisb op hathalmop]egia, 

sxmetrical quadnplegtf. aretiexia, 
hinrred vision , palatal paralysis. 

• / intoxication . 

Peripheral neuropaUrv is mainly motor tjpe motor dcla ys 

on nerve conduction). Wrist drop/foot drop (lead palsy) 

• Ancnic intoxication 

Chronic arsenic poisoning results in peripheral neuropathy. 
Sensory and motor polyneuritis, distal weakness is seen. 


K2 POINTS TO FOCUS 


1 


■y Descending paralysis is classically seen in botulism and 

diphtheria and polio. [Mn BiDi Pi). 

■y Leprosy is an axonal neuropathy, so conduction velocity is 

normal. 

•y Sensory neuropathy is seen in HIV. 

■y Predominent motor neuropathy are seen in -y Prophyria (M 
or SM), CBS (M, SM) and Lead (M>S or M) 

A myotropic lateral sclerosis, poliomyelitis, and Am junction 
disorders. 

A Inverted champagne bottle appearance of lower limbs is 
seen in sensory-motor neuropathy causing distal muscular 
atrophy, Charcot Marrie Tooth d/s, peroneal m/s atrophy. 


Drug Induced Myopathies 


• Lipid lowering agents — Statins, fibrates, nicotinic acids 

• Glucocorticoids 

• Zidovudine — Mitochondrial myopathy with Ragged red 
fibres 

• Alcohol, heroin, cocaine 

• D- Penicillamine 

• Chloroquine, hydroxychloroquine 

• Colchicine. 


LEMS Vs. Myasthenia Gravis 


Lambert -Eaton 
Myasthenic 
Syndrome 
(LEMS) 


r Vasth erti 


• Defect 


• Autoantigen 


Auto-antibodies 

against 


• M/c involved 
m/s. 


N M junction 
IPresynantir] 


Synaptotagm 


P/Q type of 

calcium channel 


• Ptosis and 
diplopia 


• Response on 
repetitive 
stimulation 


• Response to 
exercise 


Proximal m/s of 
lower limbs 
(pelvic m/s) 


Not seen 
(Ocular sparing) 


Incremental 



T Ms strength 


rerTle nta| 
(Ms fatig Ue 

re Peated 
I 


»n 


• DTR 


Most commonly 
a/w 


• Response 
to tensilon 
(edrophonium) 


Female 

preponderance 


• T/t 


4- or absent 


Oat cell type of 
(SCLC1 

and responds to 
guanidine 



thymoma (io%] 


No 


(Provoc, 


No 


used 


ative test 
for d/g) 


3, 4 Diamino- 
pyridine 


| Neostigmine, 

l Pyridostigmine 


Most sensitive test for occular MG - SFEMG (Single fib 
EMG). 

Most sensitive test for MG - Edrophonium test. 

Most specific test for MG - Ach receptor antibodies 
Most commonly used electrodiagnostic test for MG 
Repititive nerve stimulation test. 



r 


.rhannelopathies 


Ion channel 
Involved 



drome or Long QTsyndrome 7, is a rare 
. def> a nd is inherited in an AD pattern. A/w 
* g Cfl eti c diS ga|aiess (K + channel) + arrythmias (prolonged 

rp^'cniorph' 0 featureS ' . . .. 

qT) + dy , i a nc.e-L ;ie!sen s > nt!ronu ‘ ls dt0 mutations in 
i,m . kCNEI and KCNQ1 genes. A/w episodic 
£'cha nne _„ ^ /_.... . 


th* 


- opes ) + deafness + arrythmias (prolonged 
,eakn ess(S> 

qT)- . drome is d/to lesion in b/L ventral pons/ 
, ^ leading to bilateral b/L corticospinal pathway -4 

br a in5tern _ a ina bility to speak, facial paralysis. Vertical 
qll adrip ,egl ’ d as superior colliculus of midbrain is 

pI tservcd. 

foiNTiSSiyi 

- Zm* «« w/c d/ '° ■* lK '°" ° /M “- 

y ^ ana esthesia is seen in -> Syringomyelia, ASA 

* DiiS0C '-Jlpinal artery) occlusion, use of ketamine. 

d hemianaesthesia is seen in -> Occlusion of vertebral 

* ^(Lateral medullary syndrome). 

° hemianaesthesia is seen in -+ Occlusion 

* uTculostriateartery (internalcapsule lesion). 
en /usjon 0 f distal ACA can lead to profound abulia. 


of 


Si D/S OF JOINTS (ARTHRi: 




Arthritis according to no. of joints involved 

, Monoarticular: Gout, infectious (gonococcal, tubercular, 
septic), hemophilic, lyme d/s. Leg calve Perthe's. 

» Pauci/oligo-articular: 2-4 joints involved. Seen in Reiter's 
d/s, psoriatic and 1BD/UC arthritis, 
i Poly-articular: >5 joints involved. Seen in RA, SLE, etc. 


■ 


Arthritis according to evolution 

• Chronic: OA 

• Intermittent: Gout 

g atory. Rheumatic fever, gonococcal, viral, Lyme’: 
meningococcal. 

• Additive: RA, Reiter’s syndrome 

Joints involved in Arthritis 


Arthritis 

Type 

M/c joints 

Less 

common 

NOT 

involved 

Nature 

RA 

Poly 

MCP, PIP, 

Knee, 

DIP 

Erosive, 



MTP 

Cervical 

spine. 


painful 

SLE 

Poly 

MCP/wrist 

hip 

OA 

Non- 

OA 





erosive 

Poly 

First DIP 
> CMC in 
hands 

Knee, 

Sacro-iliic 


Wrist/ 

MCP 

May be 
erosive 


Psoriatic 

Pauci/ 

PIP, DIP 



Painful 


oligo 

AS Mono Axial 

skeleton 

(Spine) 

Gout Mono MTP of 

great toe 


Hip ?hand Inflamm¬ 
atory 

Erosive, 

painful 



RF and ANA in Arthritis 


-a my.,- % . . 

• Seropositive 
arthritis 

RF +ve In 

(True +ve) 

RA 


Falsely + ve RF 

TB, Leprosy, malaria, 
infectious mononucleosis, 
etc. 

• Seronegative 
arthritis 

RF -ve, 

Strong F/H 

AS, Behcet's, Psoriasis, 
Reiter's, Reactive arthritis, j 
still's d/s, Whipple's 

* ANA is a/w 


[ Polymyositis, SLE, RA, 
i Sjogren’s, fibrosing 

J alveo’itis 


RHEUMATOID ARTHRITIS (RA) 


* Symmetrical inflammation of peripheral joints 
progressive destruction of peri-articular structure. 
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MEDICINE 


i. ^. cn m -10 

• Chronic course but acutc^ c J^ >matouS j e Tflutd 

• 1st change: Synovium hypertrophy 

content (1 viscosity)- ^ hallmark of d's. 

and pannus formation * lymphocytes + pla« ma 

. Pannus conta.ns inflammatory-cel P 

cells+ fibroblasts* small blood vessels) 

. Swelling of PIP India) DR< d n other 

• Aw HLA class-II. HLA-UK, l* 

cou„rt«) ; ine (A^to axial 

• M/c sire in spine. Upper cervi k .hhoueh axial 

dislocation and cervical cord compression), aMoug 

skeleton is usually spared Mtnnm ts 

• M/c symptom is pain aggravated during m 

• Becker’s cyst* ,« n f RA 

. Most specific autoantibody used to evaluate cases 

. RF ^antibodies usually ofIgM class which are directed 
against F c fragment of IgG 

• M/c tendon ruptured in RA: extensor digitorum commun 

> EPL > EDP. . 

• .M/c eye complication in RA is dry eye/ Sicca ( /»). 

• M/c lung complication in RA is ILD. 

• Characteristic changes 

fa) Z deviation of hand d/to radial deviation of hand 
at wrist and ulnar deviation of finger and palmar 
subluxation of proximal phalanges (Z deviation). 

Swan neck deformity 

Hitch hiker’s thumb d/to extension at 1st IP+, flexion 
of 1st M CP + loss of thumb mobility and pinch. 
Hammer toes 
X-ray features: 

(a) Juxta- articular osteopenia 
fb) Bone erosions 

(c) -l joint space d/to loss of articular cartilage. 

(d) Characteristic is sparing of DIP joints. 




• Pulmonary manifestation- pj 
pleural fluid contains very | 0vv lev^’^or, 

• RA is a/w normocytic normo^ .S'licn!? 

d's and neutropenia. m,c an a 

• Cardiac manifestation- 

cardiomyopathy, MR. ~‘ us (rn/ ( 

• T/t: Methotrexate remains DMARn 
is best analgesic to use. Biol 0 gi Cs are ° f c hoi Ce 
TSF inhibitors: Etanercept, influi^^c^S 




Anakinra: IL-I receptor antagonist ,dD ’ adal 
Rituximab: Chimeric antibody ag a j nst 
Abalacept: Fusion protein CTLA -1 


Sl\ 




fb) 

(c) 

fd) 


pn POINTS TO FOCUS 

y [Mn] 

MRS. DOP MCP involved in R4 0nd 

DIP involved in OA and P So ^ 
y Arthritis in SLE is always non-erosive 
y Joints of the hands are usually not 
y In RA and other inflammatory arthritis bon° ^ ^ 
y Synovial fluid does not clot d/to absence 7//°^ 
y Viscosity of synovial fluid decreses i n ra'" 0 
tubercular and rheumatic arthritis, 
y M/c cause of septic arthritis in young sexual 
—> Nisseria gonorroreae. 
y Anti TNF- a (Infliximab) is NOT used in SLE 
y Uses of Anti TNF - a (Infliximab) -> ,14 and 
4 - Uses ofAdalimumab -> RA 
y Uses of Etanercept-* RA, JRA, and Psoriasis 


gout. 


'9en 


Pro, 




°ctiV e 




Ni 


'Ujf 


lrne ga|y 
,na patient of 



• Felly syndrome is -» Chronic RA + , 

neutropenia (<1500 cells). Peno 

• Caplon syndrome is -» Pulmonary nodule 
pneumoconiasis +RA. 

• Necrobiotic nodules in lung -» RA and Crohn's d s 

• In RA m/c involved joints are -» MCP of index f 
wrists > PIP> MTP > Knee, ankle, shoulder, elbow^ 

• In OA m/c involved joint is DIP f/b CMC joint of ih 
MCP and wrists are spared. 

» M/c cause of septic arthritis 


in neonate is 


group | 


Fig.: X-ray hand and wrist in RA 


streptococcus. 

M/c cause of septic arthritis in infants is H. influenzae 
M/c cause of septic arthritis in sexually active adults -* 
gonorrhoea. 

M/c cause of septic arthritis in adults —> Staph aureus. 




in world. 

ir tlin t,s (JeS ar e found at the PIP joint. 

hf d ’ S n ^ dcs (bony enlargement of the DIP j 0 i m ) 

r de°' s ° 0 f idiopathic osteoarthritis. 

c& c Hornes before ’H’ so B nodes are proximal 
Letter a 

te plP 'dorsal cysts may develo P at insertion of 
jn° uS „ cnr tendon at base of distal phalanx. 

gital extensor 

C ^ 

r3 * 

■olive j°> ntd/s 

d (narrow) joint space 

ir 0jnvolV ^° reth ° nPIP _ 

is commonly affected in Asians (genu varum) 

,• 1 su bIaxation of l 51 metacarpal base 
! d arc hip, acromioclavicular, wrist, other MCP 

jpt 1st) 

oS j s + narrowing of 1VD. Osteophytosis, 
thological change —Twater content and 1 
^ns in cartilage matrix 
, e jght bearing leads to fibrillation 
n ptom -* pain ( UuI1 P a ' n manifests cn starting 
; from rest) 

V Inflammatory form of OA predisposed in 
ausal females. 


„N!gm5!! i GSP0NDYL ' T ' s 

kvlosing spondylitis is an inflammatory disorder of 
* vn etiology that primarily affects the axial skeleton, 
jfland joints are NOT involved). 

.Usually begins m 2nd or 3rd decade. 

, A VHLA-B27 allele 

, Diagnostic criteria are : 

1 Definitive radiological sacroilitis 
+ 

2. Any of these 3 

- H/o back pain (inflammatory) 

- Limitation of movement of lumbosacral spine 

- Limited chest expansion 






manifestation 


enthesitis and synovitis. 

is n ■ S * te ° P b^mentous attachment to bo 

primary site of pathology. Enthesms is a/w promine 
a o adjacent bone marrow and often characterized 
sive lesions that eventually undergo ossification. 

. t. V> ° ne ioHnation [syndesmophytes) cb found will 
ammatory infiltrate, which is seen in ligamentous a 
periosteal zones (not at muscle attachment site) 
one mineral density is diminished in spine and proxin 
femur in early course of disorder. 

Radiological features: 

Bamboo spine (Loss of lumbar lordosis in lumbar spi, 
enthesitis. syndesmophytes, diffuse osteoporosis, squari 
of vertebrae occurs. 



Dagger sign ossification of interspinous ligament on AP 
view. Trolly track appearence. 

Common sites costostemal junction, spinous processes, 
iliac crests, greater trochanters, ischial tuberosities, tibial 
tubercles and heels. 

M/c extra articular manifestation is acute anterior uveitis. 
M/c serious complication of spinal d's is spinal involving 
cervical spine. These #’s are commonly displaced. 

T/t: NSAlDs. Anti-TNFa (infliximab, etmaccpt, adlam- 
umab), sulfasalazine, thalidomide. 


Charcot's Joint (Neuropathic jt disease) 

* Progressive destructive arthritis a/w loss of pain/ 
proprioception or both. Normal muscular reflexes that 
modulate joint movements are also decreased. So joints 
are subjected to repeated trauma resulting in progressive 
cartilage and bone damage. 

* Diabetes melhtus is the most frequent cause. 

* Other causes are tabes dorsalis, congenital insensitivity to 
pain, meningomyelocele, peroneal muscular atrophy. 
Syringomyelia, amyloidosis, leprosy. 


GOUT VS. PSEUDOGO UT 

J Drugs for acute gout are : 

0 NSAIDs (esp. indomcthacin) is the first line rung 
0 Colchicine 
0 Corticosteroids, ACTH. 

0 Aspirin is containdicated. 

• Drugs for chronic gout are: 

0 AUopurinoI: Xanthine oxidase inhibitor pu.’zrilwj for 
chronic gout or gouty arthritis and works by king uric 
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. |. ii j< used to p re ' 

acid in the bod>. U '» 

lotTC a.^rao»«tey occur- 

PntoetiJ drug 

Sulfinpyrazone, vm 

attacks. 

Uloric (febuxostat) 

Krvstexxa (pegloticase) 


,. ent gout attacks, not 


which prevents 


Gout vs Pseudogout 



I • Erosive painful arthritis in 
1st MTPjt/great toe (m/c 
site) 

> Deposition of monosodium 

biurate crystals/ tophi 
(needle shaped, negatively 
birefringent) 

1 st MTP joint affected 


• I Renal excretion of urates 
is m/c cause of gouty 
arthritis 

M > F affected. Large joints 
c/b affected. 


Pseudogout/ 

chondrocalcinosis 


. Me site — knee [Menisci 

calcification ] 

• Deposition of C£PD (weakly 
positive birefringent 
rhomboid) crystals 

• Chondrocalcinosis 
(calcification of articular 
cartilage) is diagnostic 

• AD form is a/w mutation in 
ANKH gene 

• Secondary form is 
a/w hypothyroidism, 
hemochromatosis, 
hypomagnesemia, diabetes, 
ochronosis 


W1 POINTS TO FOCUS 


Podagra is a a painful condition of the big toe caused by gout. 
■y Ochronosis is deposition of homogensitic acid in joints in 
alkaptonuria. 

■y Tophi is deposition of negatively biringent monosodium 
biurate crystals in joints. 


Antiphospholipid Syndrome 
(APLA/ Lupus anticoagulant) 

* Syndrome a/w antiphosphoJipid and anticardiolipin 
antibody in circulation (circulating anticoagulants). 
Coagulation profile is prolonged. Following coagulation 
abnormalities are found: 

Arterial/ venous thrombosis (Unexplained Juvenile 
DVT) 



Thrombocytopenia 


0 Thromboembolization (stroke cm 
0 Hepatic vein thrombosis (Budd c h ? COn, Plj 

• Obstetric C/c: Repeated spontaneous'^ 

• D/g: taPTT and t Russell vj per 
more sensitive. 

• Most specific antibody i s anti _ 
antibody. 






Veno "> 


^8ly c 


°Pti 




X, 


CU W> 


• T/t: Bleeding responds to steroid but 

• Sneddon's syndrome is triad of |j vid C ° tli 
like episodes + HTN a/w APLA. ° 

Circulating Anticoagulants 

Anti Phospholipid antibodies in circulation 


Lupus anticoagulant (LA) 


• C~ against platelet PF3 

• This prolongs aPTT (90%) and 
sometimes PT 

• Addition of normal 
serum does not correct 
prolonged aPTT (addition of 
phospholipid to the plasma 
is required for correction of 
aPTT) 


(Q 
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ENDOCRINOLO 



POINTS TO FOCUS 

* PTH and Vit. D3 receptors : are present on 0 ^^ 

PTH -> activates osteoblasts -> release IL-l ■ ~ 
osteoclast to remove Ca" from bone -> hy 
►y Calcitonin receptors are present on osteocl as T ^ 
inhibit osteoclastic activity) -» hypocalcemia * ' 


s (co/ t 


ALP 


lc 'toni„ 


HYPOPARATHYROIDISM 

• M/c seen following thyroidectomy. 

• Lab/f- 4-PTH, 4-Serum and urine Ca^, TSPO- 

= N 4 ’ 

• Cl/f: The signs and symptoms of hypoparathyw*. 
,Delude evidence of latent or overt neuroma*,,' 
hyperexcitability due to hypocalcemia. The effect may be 
aggravated by hyperkalemia or hypomagnesemia. ' 

0 Tetany (F.rh s sign), seizures, hyperactive DTRs 

0 Trouss ^'«’s sign (carpo-pedal spasm after application 
of cuff) 


, ^ 


fi-os/liands, abdominal cramps 

.cling of P facial m/s contraction on tapping facial 
fin® , ,1 dg" 

Bronchospasm 

^interva 10 "^ 
pro 10 " 8 * calcifi cation and CataraCt may ° CCUr 

;alg anS " 3 


npa rathyroidism (PHP) 



, uirallnrnidisi" (I’lll’j is d/to end organ/ 
t F> l ' ,ulol>yl A 'fe C t making them refractory to the action of 
rec£p tor C J 5th m etacarpals may be short. 

pTH ' '‘'ns lo w in HP (hyp0) ’ h ' 8h ' n PHP (Pseudoh >'P°)» 

# pT^ Ieve ppup (Pseudo-pseudohypo). 

normal 0 



. p S eudo-pseudo hypoparathyroidism (PPHP; 

Albright's Hereditary Osteodystrophy (AHO) 

, Found in PHP la and PPHP. 

( Typically patients have short stature, round facies, 
brochydactyly, obesity, and ectopic soft tissue or dermal 
ossification (osteoma cutis). In the calvaria, this may 
manifest as hyperostosis frontalis interna. 

# Intracranial calcification, cataracts and band keratopathy, 
subcutaneous calcifications, and dental hypoplasia. 


HYPERPARATHYROIDISM ftPTH) 


Feature 

Primary 

Secondary 1 

rertiary MWSM 

Serum 

Ca M 

T I 

N, 4 

1 

Serum P 

4 

+ N, T 

PltALP) RWT 

ALP 

T 

T 

* til 

Causes 

M/c cause 
(90%) is 

Single 
adenoma, 
Multiple 
adenoma (4%) 
Nodular 
hyperplasia 
(5%) 

Carcinoma 

(1%) 

Secondary to 
renal failure, 
osteomalacia, 
rickets, 

malabsorption 

of 2? H~ 1 12lU!lKll 

continuous 
stimulation of 1 
parathyroid 
results in 

3?H~al- 

Hydroxylase 

deficiency 

u 

Autonomous 
hyperactive 
chief cells. 

Remark 

m/c 

parathyroid 

disorder 

Hypocalcemia 
leads to secondary 
stimulation of gland 

U 

Parathyroid gland 
hyperplasia. 
Hyperphosphatemia 
(d/ to renal reten¬ 
tion and T bone 
breakdown) 



• 1 hyperparathyroidism is char/by Bones, abdominal 
groans, psychic moans and renal stones. 


Osteitis Fibrosa Cystica 

s Seen in 2' 1 hyperparathyroidism. 

E Marked osteoclastic activity can be seen and resorbed 
bone is replaced by fibrous tissue to produce the so cubed 
o'tm.i; tumor" as a consequence of patchy osteolytic 
lesions throughout the skeleton and pathological ii may 
occur 

* tvesorption affects middle phalanp.es in hands and alvcolor 
margins in jaw. Calcilytics ate drugs that antagonize the 
calcium-sensing receptor and promote P HI secretion. 


THYROID DISORDERS 

- Serum RT3 (Reverse T3) is useful for d/g of nonlhyroiuai 
illness syndrome. 
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“ d fic " t,0 “ s 

h\jvxh>ro!«ii«^ ^r -,11 rest for th^Toid profile. 

. CordbloodFT^TSHareuseu 

m new bom- immunoglobulins) are immune 

• TSI (Thyroid stimulating im - 

marker for Graves' disease au to-immune 

^Totol^-moo mdbo(lj€s (TPO) have 

Anti-microsomal Pero moderately 

Ugbe, da. in Hash,mow's *>”»*“ Md ” M 
elevated in Graves' disease. 


thyroiditis _ 

1 Tvdc 

De Quervain's 

Riedel's 

ridMUI'H/MR - 

AJjo Granulomatous | Painless 

k/as 1 1 _ 

Lymphadenoid 

goitre 

Cause 

| Precipitated by 
j viral infection/ 

| URI 

J 

Compression 

Familial, 

Anti-TPO/TBG/ 
microsomal 
antibodies + 

| - 

Thyroid 

1 Gland 

j Firm, tender, 

1 enlarged 

Stony hard, 
painless goitre 

Sporadic goitre in 
children 

TFT 

1 Hyperthyroidism 

l Ca~, Hypo¬ 
thyroidism 

Hyper -> hypo 
— > N 

Lab 

1 

fTisR, i RAIU I 

[ Mediastinal/ 

RP fibrosis 

Follicular and 
Hurthle cell 
hyperplasia. 

Plasma cell/ 
lympho infiltration 

X 

1 

NSAIDs 

I 

1 

1 

Tamoxifen/ 

steroids, 

Partial 
r emoval of 
'land. 

Thyroxine 


Pn POINTS TO FOCU S 

74 cod r5H levels are unaffected b ^ 
•)• T3 l-l occur during starvation. 90c,f - 



F - g - Thyrotoxicosis with myopathy 


Fig.: Multinodu.’. 


r goiter 


HYPERTHYROIDISM 


Ska 


TRHStimulation Test 

• TRH stimulates the release of TSH, Prolactin, GH 



• TRH induced GH stimulation may occur in acromegaly, 
anorexia nervosa, uremia, PEM (conditions with T Basal 
GH level) 

' TRH stimulation is useful in supporting a d/g of 
hyperthyroidism, recurrent acromegaly, Gn secreting 
tumours. 


• Pretibial myxoedema may be seen 

• Jod- Basedow phenomena is excessive 

synthesis d/to T iodine exposure. Jr °'<l 

1 Wolff-Chaikoff effect is supprr-sive action 
iodies, which transiently inhibit, thyroid p ° f eXc % 

• Pemberton's sign is compression effect of 

goitre. retr °sit[.. 

» Pendred syndrome is sensori-ncural deaf 
organification of thyroid. nCSs + 

CVS manifestations: 
o T in cardiac output 

- Palpitations, systolic hypertension 

- Sinus tachycardia (m/c manifestations) 

- Hyperdynamic precordium 

- Mid systolic murmurs (systolic ejection c jj 

o Means -Lerman scratch: systolic scratchy sound 1 
T It: 

0 PTU, carbimazole, methimazole (active metabol 
carbimazole) — All inhibit TPO 
0 Propranolol 

0 Radio iodine (l 131 ) is useful 


. fh weight and length, prolongation of 
^ %'#rf * 1 b ‘, jauindice, feeding difficulties, constipation, 

* low-hair line. 

c0 ars c ' 3 . ’ stu nting of growth, delayed bone age, wide 

,^f n re 'cis. h yp° tonia - , 

op en fon u dysgenesis is pathognomonic 
, tP iph> donate dwarfism (infantile proportions are 


, DW 


,roport'° 


retain 1 


ie d)- 


with juvenile hypothyroidism exhibit 


POINTS TO FOCUS 


-> DOC in thyrotoxic crisis is large doses of propylthiouracil out 
blocks T4 to T3 conversion. 


children 

* ^"'alainrf precoaious pul> er ». 
unexp 13 creen j n g tests are —TSH, T4, T3 cctimation l 

, N'f° natal 5 j specific)* 4- T4, T3 may be normal 

^ vseal centres that are normall; 


normally present at birth are 


# £pip h > se 0 p t ibia, lower end femur in th • ’<nx- joint and 
upP er er | m cuboid in ankle joint. Th :-1 centres mav 
D ius, calcane v ; v 
t«ab 


, v r ay in congenital hypothyroid r-m. 
absent in a j 



fit: Hypothyroidism pre treatment. Look at the coarse fades 


Acquired (Myxoedema) 

• D/to destruction of thyroid d/to autoimmune lymphocytic 
infiltration, irradiation, following surgey 


■ n * S stunt ‘ n R°f growth, cold intolerance,excess 
^ I3ess ’ delayed bone age, subnormal intelligence 
>P°t yroidism in a pt with IHD is treated by —> low dose 

of levoihyroxine. 

"/’ nfle 1 DTR in which after a stimulus is given 
reflex action takes place. The limb slowly return to its 
eutral position. Relaxation phase is prolonged. 

^lyglandular autoimmune 

SYNDROMES (PGAI 



• PGA 1 : 


Autosomal recessive, mutations in APECED gene 
0 Mucocutaneous candidiasis, hypothyroidism, hypo¬ 
parathyroidism, adrenal insufficiency, dental enamel 
hypoplasia, malabsorption, vitiligo, pernicious anemia, 
hypogonadism, alopecia etc 
• PGA II: 


0 Polygenic inheritance, a/w HLA- DR3 and DR4, adult 
onset, more in female 

A/w hypothyroidism, Grave's d/s, MG, celiac d/s, ty pel 
DM, adrenal insufficiency', hypophysitis, vitiligo, 
pernicious anemia, hypogonadism, alopecia etc. 


M 


POINTS TO FOCUS 


4- Autoimmune hypothyroidism is a/w —> PGA. 

^ In t/t of hypothyroidism the efficacy of drug t/t is assessed by 
testing TSH. 

Drugs that hove profound effect on the thyroid function -> 
Amiodarone, PAS , Li. 


4- Hypothyroidism is a/w \ ed level of —> Cholesterol 
^ Weight gam is seen in —> hypothyroidism, insulinoma , 
_ craniopharyngioma, pcod, cushing's d/s. 


• , . T* • 


i • 


\ 

t •*/-'/ 
; vv/: 

‘Cf- * > 


' y*’ '7 -"u' 

s'- < . 

.. 'i , 

btnr* ilh't-'yw s ‘v.>. ’ 


PGA-II, DM-1 with Coolie wixh i’/pcrpij;'"-c *-1 
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Hyperaldosteronism vs 


Addison’s Disease 


Adenoma is the 
m/c cause of 
Conn's 

« B/L cortical hy¬ 
perplasia is the 
m/c cause of 
1° hyperaldos¬ 
teronism. 
Adrenal 
carcinoma 



Conn's Syndrome Cushlns s Synd »«j ren ocortiMl 

,1* Hyper- (ClocorortKoid 

aldosteronism) excess) 


Iatrogenic steroids 

m/c cause, 
Pituitary 
adenoma, 
t secretion of 
ACTH from 
pituitary 
(Cushing's ds)/ 
Ectopic 

production (Oat 
cell Ca) 


Features of salt/ 
water retentn 

Hypernatremia, 
Hyperchlorhydria, 
Hypervolemia, 
Hypokalemic 
alkalosis 
(episodic 
weakness/Tetany) 
Hypertension 

(T DBP) 

Polyuria, 

Polydipsia 
Ankle /pedal 
edema not seen 
d/to 
escape 
phenomena 
Alkaline urine 
(Remember all 
except K'J 


Features of water 
retentn 

Moon facies with 
plethora, 

Buffalo hump. 
Muscle wasting/ 
weakness. 
Abdominal purple 
striae. 

Renal calculi, 

HTN 

Osteoporosis 


Autoimmune/idi¬ 
opathic (m/c) 

TB (m/c in India), 
Amyloidosis, He¬ 
mosiderosis. 

Drugs: 

phenytoin, 

Rmp, Opiates, 

aminogluthemide, 

KTZ, metyropone, 
mitotane (medical 
adrenalectomy) 
Exogenous 
steroids 


Bronze pigmenta" 

of skin and mu¬ 
cosa 

(Hyperpigmenta'') 


i ECF volume 


Hirsutism, 

amenorrhea. 

Hyperglycemia^ 


Hyponatremia 
and Hyper 
kalemia (mefo- 
bolic 
acidosis) 
H ypnglvcemia. 


Glycosuria, 
(Anti insulin 
effect of T 
cortisol) 


(! Gluconeogen- 

esis) 

Calcification of 
adrenals 
Weakness/ 
asthenia (m/c 
symp) 

Weight loss 
Na‘Cl- 
and HCOj" 


I Abnormal 

dexamethasone 
I suppression test 


ACTH stimulation 
test 


Surgery, 


Spiranolactone 


Surgery, 

KTZ, metyropone 


IV fludrocortisone 

j for acute adrenal 
| insufficiency 


E3 POINTS TO FOCUS __ 

■h Mineralocorticoids are synthesized by glomerulosa, 
glucocorticoids by fasciculata and sex steroids by reticulata 
(Remember OPR for Mineralo-, gluco-, sex steroids 






pTi POINTS TO FOCUS 

* Lid die's syndrome: AD disorder 
aldosteronism. Defect in sodium cha n 


that 


'nets rr '- rr> ‘ C5 


continuous activation of No + -channels i e * ^ h ' c h / e V 

Na+absorption in renal tubules-* both rJ° d ' n9 1 0 ^ u 

ren 'na^ 


are tow. 




+ Bartter's syndrome: secondary hy Perajd %, 

high renin) but normal BP, no edema. ° ste r°n/^ 
/Mn: NNN-Normal BP, No oedema, NSAID j ^ 


Fig.: Cushing d/s 


rexcess adipose tissue. 

, Is aStJie i features and complications a/w obesity: 

•^lco* in,olOT " Ce 

■ I "w“trfn'k of CVS d/s. goul, OA. 

, # H)P0th>T0-d* sm 

° C^risol production and urinary metabolites (17- 

oH steroids) fed- 

Menstrual irregularities in females esp. oligomenorrhea 

Obstructive sleep apnea and obesity hypoventilation 
syndrome- 
. Gallstones 

Cancers of colon, rectum and prostate in male 
and cancers of gall bladder, endometrium, cervix, 
ovaries and breast in female. 

» ted risk of osteoarthritis and gout. 

, Conditions a/w obesity — Cushing, Hypothyroidism, 

Insulinoma 

, Syndromes a/w obesity 
o Pradder-Willi 

„ Laurence Moon Biedl (LMB) 
o Cohen 
c Carpenter 

• \V:H ratio if >1 in men or > 0.85 in women it is 
considered obesity. 

* T/t: 

° Reduced caloric intake is the cornerstone of obesity t/t 
0 Exercise, lifestyle modifications 


Fig.: Cushing syndrome 


y toy reducing appetite 
renfluraminc: SRI 

Sibutr hen: (PhentenT,ble + Fenfluramine) 
aibutramine: NSRJ 

OrUstlt”* 11 ' ^ Patient wit h obesity and type 



M 

1 

[medicine 


Image: Obesity with hypogonadism 


. 

* Sur9er y (Bariatic surgery) is required for morbid obesity (BMI 

> 40) or BMI > 35 with comorbidity. 

* Dual energy x-ray absorptionery (DEXA) provides the best 
assessment of total body fat. 


Obesity Hypoventilation Syndrome (OHS) 

• Also k/as Pickwickian syndrome. 

• Abnormal central ventilatory drive and obesity contribute 
to the development of OHS. 

• Approximately 90% of patients with OHS also have 
obstructive sleep apnea (OSA). OSA is worse during REM 
sleep. 

• Diagnostic criteria includes: 

° BMI >30 kg/m 2 

0 PaC0 2 >45 mm Hg 

° Pa0 2 < 70 mm Hg 

• T/t: Breathing support, weight loss, and medicines. 
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multiple 




Tumour Type 




Parathyroid 
Pancreatic 
Pituitary adenoma 
MTC (Medullary) 

Pheochromocy- 

toma 

Mucosal and Gl 
ganglioneuromas 

Other features 


MEN 1 
(Werner's) 


>80% 

75% 

60% 


50% 


Occasional 

Lipoma, 


1 Gene 


Adrenocorti¬ 
cal adenoma 

Carcinoid, 
Thyroid ad¬ 
enoma 

MEN 1 Chr 
llql3 


>50% 

20 % 

Rare 

Hirschsprung 

d/s 

Cutaneous 

amyloidosis 

Familial MTC 


Rare 


80% 

60% 

>90% 


RET gene 
ChrlDqll 


POINTS TO FOCUS 


4 When medullary thyroid carcinoma and pheochromocytoma 
are a/w hyperparathyroidism then it is called MEN 2a or 
Sipple syndrome and if they are a/w mucosal neuromas and 
marfanoid habitus it is MEN 2b. 

Pheochromocytoma should be operated first then medullary 
carcinoma of thyroid in MEN - II. 

j n MEN . i hyperparathyroidism is treated 1st and when Ca 
++ levels are controlled, treat ZES or pancreatic Islet tumours. 
-> m/c tumour a/w MEN 1 is parathyroid adenoma. (Overall in 
MEN1 Hyperplasia > adenoma). 

-b Gastrinomas are m/c enteropancreatic tumours in MEN-1. 

•f Insulinomas are m/c pancreatic tumour i n MEN-I. __ 


Some Conditions a/w hypo-/hyperglycemia 


APP ROACH TO POLYURIA 

• polyuria is urine output > 3L/d. 

• Remember that: 

o Oliguria is urine output <400 m i/ d 0r 

o Anuria is urine output <100 ml/d 20 ^L^ 


Polyuria 

I 

Urine osmolality 


Mucosal 

neuroma 

Marfanoid 

habitus 

RETgene 


r 

>300 

I 

DM 


Nephrogenic 2° Dl 

| Ce ltra| 

Excess water inhibits ADH secretion from pos( 
Fluid deprivation test 

I 



I 

U Remains <300 

osm . 

T 

Central or nehrrogenic DI 

I 

API! levels 

I } 

i ADH t ADH 

I I 

Central Dl Nephrogenic DI 


>3 <>0(tedl 

I 

2°DI 


Hypoglycemia 


Hypopituitarism 
• Adrenal insufficiency 
I • Hepatitis 
1 • Hypothyroidism 
1 • Insulinoma 


Hyperglycemia 


• Hyperpituitarism 
(Acromegaly) 

• Hyperadrenalism, Cushing 
syndrome 



• Two mechanism are involved in polyuria: 

1. More excretion of water 

(due to osmotically active substances) 

2. Failure of reabsorption of water 

Diabetes Insipidus (Dl) 

• DI is caused by deficiency of vasopressin (ADR'AVP) 
leading to impaired absorption of water producing 
polyuria, polydipsia 


V central (pituitary) and 2°. Secondary 
Dl 

, <*! fr 3lUr f na(r cniia. f osmolality (>290) 

* C m<> h)P ! U. Na+ < 20,1 osmolality (U„ n <300 

c vVa |erd f • jjern hyperadrenalism, and DM should 

nil 



Causes 

T/t 


^Cong^ nita J _ 


acquired 

-Surgery 

. Trauma 
. Radiation 
. Sarcoidosis 

Desmopressin 


Lithium, cisplatin, 

AmphoB, aminoglycosides, 

pyselectrolemia 

(IK*, TCa~), 
atN, Sarcoidosis 

Chlorthiazide, j 
Amiloride 


Psychogenic: OCD 


2*Dl 

^Dypsogenic (Thresold for 
thirst is J-ed), 

Drug induced; Lithium, 
Sarcoidosis 

Amiloride, 

Thiazides 


Iatrogenic 



rt . Desmopressin is drug of choice 

* „ P nic -» Chlorthiazide, amilonde (for Li induced 

y’ephrogenw —r 

Central -> Desmopressin (dDAVP nasal spray) is 
recognized as the drug of choice for central DI. 

Vaplans are aquaretic drugs, which act by antagonist 
action at aquaporin -2 (V2)-receptors. They are indicated 
i n hypervolemic and euvolemic patients. Only 2 vaptans 

are FDA approved: 

o Tolvaptan (Oral dnig given in dose of 15 mg OD) 
o Conivaptan (I/v drug) 

p POiNTSTOFOCUS^^^I^M 

+ Sarcoidosis can cause all types of Dl. 

+ Lithium can induce hypo >hyper thyroidism, Dl, and 
parathyroid adenoma causing 1° hyperparathyroidism. 
f f Dl is the m/c cause of Dl. 
f Amiloride is the DOC for Li induced Dl. 


Psychogenic Polydipsia 

• " nd uri ” ar > »r« ied 

osmolart iS “ S ' M ” ^ Initial low urine 

deurivatin y mc " ases »>lh the duration of water 

• <, n >n this condition but not so in DI 

disOTter) S pt m ° Phren,C ° r ° CD (0bssesive com Pulsive 


SIADH 

• Syndrome of inappropriate ADH secretion (SIADH) 

caused by excess vasopressin release leading to 
increased absorption of water producing hyperosmolar or 
concentrated urine (plasma is diluted i.e. hypervolemia 
and urine is concentrated). Findings are opposite to DI. 

• Imp. causes 

° Head trauma 

Infections (meningitis, encephalitis, AIDS) 

° Malignancy (Oat cell ca/SCLC, thymoma) 

Drugs (Vincristine, Chlorpropamide, Carbamazepine, 
oxytocin) 

0 Other —> porphyria, hypothyroidism 

• Cardinal features: 

Plasma -» hyponatremia, 

i Osmolality (< 280), i BUN (< 10), 

Hypouricemia (<4) 

Urine: t sodium (U. Na + >20), t osmolality 

• Concentration of other electrolytes is also low in plasma 
e.g. hypomagnesemia 

• SIADH is a diagnosis of exclusion. Absence of cardiac, 
liver, or renal disaease. There is no edema and thyroid and 
adrenal functions are normal. 

• T/t: Restrict fluid intake, give hypertonic saline. 

Lithium and demeclocycline are only drugs for SIADH. 
fludrocortisone is also useful. Demeclocycline antagonises 
ADH and can lead to Dl. 

Cerebral Salt Wasting 

• Suspected when there is hyponatremia in a hypotensive 
patient with associated CNS d/s. 

• Urine volume is initially high but later it becomes normal 
or low r once patient starts dehydrating. 

• Lab/f: Hypovolemia (clinical evidence of volume 
depletion), tt Urinary Na+ tt urine flow rates, net 
sodium loss is very high (+++). 

• t Secretion of BNP. 
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->• SIADH and HRS (hepatorenal syndrome) ore 2 condit 

which ore diagnosis of exclusion. 

■y Hynnrhvrotdlsm is a/w increased level of^ -- 


ORAL DISEASES 


13.6 

• Straw berry gingiva/gums are See ^ 

granulomatosis (Red purplish granul ar W’ ^ 

Gingival'gum hypertrophy or swelling 8ln8iv| 'ti S ) 


in 


See n 



in. 


D/d of Dl, Psychogenic Polydipsia, SIADH, CSW 


Psychogenic SIADH 
polydipsia |_ 



(M5) 

Gingival/gum hyperplasia is seen with 
Phenytoin, CCBs (nifedipine), cy C |o Spori ^ Us e 


in heart failure is d/to redistribution of 

, Or*Cl veins. 

3f !jfr DnlperlP nea 11131 worsens in the u P ri § ht position) 
^Lea (dySP bdominal musculature, LA myxoma, LA 
, r l %4efc' ,e * ,formations at lung bases. 






A -V mai 

dysp nea 


, et c 


of. 


POINTS TO FOCUS 


f C.ruca'fy 


[Plasma 
I volume 

I Plasma Ha' 

I Plasma 
I osmolality 

| Urine 
I osmolality 

[ Unne 
[ volume 

I Plasma ADH 

| Plasma 
I aldosterone 


Polyuria. 

polydipsia 


polydipsia 


Well Dehydrated, 
hydrated hypotensive 


Pt 


Pt 


Slight i 



i 

i 

n 


t initially 
.I later 


Recall all m edical STRA WBERRIES 
■Z Strawberry tongue -> Kawasaki d/s, scarlet f 
A Strawberry gingiva -t Wegner's d/s ^ er - 

/ Strawberry nasal mucosa -> Sarcoidosis 
■y Strawberry nasal mass —► Rhinosporodiosis 
•y Strawberry hemangioma —► In skin resolves 
■y Strawberry CB —> Cholesterosis Spon ton ei 

■y Strawberry lesion of recto-sigmoid -> 

/ect '°nof Spil 


vincenti and bacillus fusiformis. 

■y Strawberry vagina —► Trichomoniasis. 


' lr °ch 


i r 


Normal Normal 


i 

i 


RESPIRATORY SYSTEM 



PHEOCHROMOCYTOMA 

• Arises from paraganglionic cells of ANS 

• Me site of origin —* adrenal medulla 

• Me extraadrenal site is —> paravertebral sympathetic 
panslia in organ of Zuckerkandal (near aortic bifurcation) 

• IOC is MRI (for adrenal p~) 

• IOC for locally recurrent, metastatic, ectopic and 
extraadrenal p~ is MIBG scan (M1BG > MRI) 

• Rule of 10: 10% are extra-adrenal, 10% of sporadic 
adrenal p— are bilateral, 10% are malignant, 10% are not 
a/w hypotension. 

Loco-regional spread is seen. 

Hormone secreted in pheochromocytoma: 

NE (max"), £, DA, VME (in urine). 

Adrenal pheochromocytoma —y Mainly epinephrine (Adr) 
is ted. 

Extra-adrenal pheochromocytoma —> Mainly Nor 
epinephrine (NE) is ted. 


am 


13.7 


Sputum 

• Pink frothy sputum is seen in -> Pulmonary ed 

• Sputum containing Charcoat -Leyden ^ 
crushman's spirals seen in -> Bronchial asthma * 

• Current jelly sputum is seen in -> Klebsiella p n 

• Rusty sputum is seen in -> Pneumococcal pneumor) 0 ' 111 

Bronchial Breathing 

Bronchial breathing anywhere other than over the tr 
right clavicle or right interscapular space is abnormal ^ 
Presence of BB would suggest: 

• Consolidation 

• Cavitation 

• Complete alveolar atelectasis with patent airways 

• Mass interposed b/w chest wall and large airways 

• Tension Pneumothorax 

• Massive pleural effusion with complete atelectasis of lung 

Dyspnea 

• Orthopnea (dyspnea on recumbency) and nocturnal 
dyspnea are seen in asthma, GERD, LVF, Obstructive sleep 


occurs only in lateral decubitus 
fZf ca: SnTn patient with heart disease. 

# 0 n V oS ea is mostly d/to COPD but also seen in ILD 
^fl<U nui>SP ^ fibrosis), pulmonary vascular diseases. 


1<* P 

pul' 11 


0 P3 O' 




£lV b oWsm 

f pulmonary embolism presents with dyspnea. 


3,ienI ' hypotension 


“to 


cyanosis, cough, hemoptysis, 

^'rhest'pain. syncope 
| iU riticcn f re quent symptom and tachypnea is 

p||C^ ^ 

' jn'ost is the usual cause of death from PE. 

fight he 311 ector C T) is the principal imaging test 
,M DC ^“ or ,hed/g°fPE. 

n c"' 3 0 be n orma! or near normal. Focal oligemia 
, CXi* m3> k . s s ign), wedge shaped density above 
( fl'esten flar (ham p ton - s hump), and enlarged right 
dl3phr ?^ pulmonary' artery (Palla's sign) may be seen. 
desc endl ^ rac j c echo . McConnell’s sign is seen 

° ntraI r most cited abnormality is sinus tachycardia and 
$ On 

^^cans (YiQ scan) 1S now tdie secon< * l' ne diagnostic 

• luttS SC pE pulmonary angiography is most specific test. 

teSt °duals with hypercoagulable states (esp. inherited 

* W 3 . . \_Thp minntitativi. nbcm, 

factor 
p-dimer 


V leiden) are predisoposed.The quantitative plasma 
ELISA level is elevated in > 90% of patients. 

, bourse of emboli: Proximal vein of LL (femoro- 

poplileal/iliac)- 
• t/i: Anti-coagulation. 


niNTS TO FOCUS 


y M/csourse of DVT-* Calf veins 


asthma 

• Affects small airways (terminal bronchioles) 

• Curschmann’s spirals (mucus plugs + epithelial cells), 
Charcot Leyden crystals (crystalline material within 
eosinophils)are seen in sputum. 

• Creola bodies are seen. 


• AMhm. TH.il ISamptCT-s Triad) 
>persensitivity to aspirin 
asthma. 


Nasal polyposis + Bronchial 


Chronic Bronchitis 


(>0.4* ,ndC1 (MuCOSal ‘h'ckness/lotal thickness) is Ted 

* issr"" i ’ > ' p ' nroph >' » r ■»““» or 

• CXR: Prominent bronchovascular markings. 



Primary Pulmonary Hypertension (PPHN) 

Signs. Loud P2, left parasternal heave, TjVP. 

• Nitric oxide (NO) have a role in t/t. 


PNEUMONIA 

Pneumococcal 

• lobar pneumonia 

• Cl/f : Flushed app., tachycardia, tachypnea, males 
affected more. Sputum is rusty 

• It is a/w lung abscess. 

• Austrian triad of pneumococcus pneumonia + infective 
endocarditis + meningitis. 

Staphylococcal 

• Bronchopneumonia/Lobular pneumonia. 

• Cl/f: Affects elderly 

• Shaggy, thin walled cavities seen in CXR k/as 
pneumatoceles are characteristic. 

• C/c: Empyema in infants 

Klebsiella 

• Causes community acquired lobar pneumonia (Friedland- 
er’s pneumonia) 

• Cl/f: Commonly affects alcoholic, >40 year, diabetic/ 
COPD patients. Current-jelly sputum is seen 

• Upper lobe involvement is seen. 

• "Bulging fissure sign" (like TTN) in chest X-ray. 

Pneumocystis carinii 

• Also k/as plasma cell or interstitial pneumonia. 

• Seen in HIV + /immunocompromised or low CMI patient. 
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. retrosicmal pain ' voRcn ‘ 

• CL f: Fever. dyspnea. do “ 1 *• ’ 
ing on inspiration. 

. A /. /nriVn/.ir //./i/znir.-x .in' scar 

• M/c X-ray finJing » *<>r<w"" 

• Patho: Mononuclear intiltraiion- 

. Tree in bud appearence" on Cl scan. 

•> intentitial/atypicolpneumonia is most] 

mycoplasma > RSV acau ired pneumonia -* 

->M/c cause of mmm J ^ M p , asma (9%) 

Streptococcus pneumoniae (a ) /n / ecf /wi (OPS!) 

4 M/c cause of overwhelming post-sp 

->Pneumococcus <Streptococcus pneumoniae) 

4 M /ccouseof Hospital acauired (NosocomiaOP -> 

-we bacilli (E.coli * pseudomonas* Klebsiella) 

4 M/c o/toftor rtrepra ^^pneumococcal, 

4 Pneumonia a/w lung abscess 

■> O/SS 65 criteria: for predicting mortally m 
acaairedpnemania. Canto,Ian. area >17. M>» 

Age >65. 


Named Murmurs 



Cruveithier-Baum^arten murmur is a venous h ^ 
epigastric region (on examination by stetho S c 0 Un I heardil J 
of collateral connections between portal „ j beca u> 
.. . ....-• and systeinjj 


AT castes pneumonia 

. Muliinuckate giant cells called Warthin-Finkeldey cells 
are seen, which have eosinophilic inclusions (Cmnt cel 
pneumonia/Hecht's pneumonia). 

• Interstitial mononuclear infiltration is found. 

Interstitial pneumonia is caused by 

• Mycoplasma (m/c) 

• Influenza virus 

► Pneumocystis carinii 
1 Legionella 


VI uriiuw— --- --Vic 

circulation. Seen in portal hypertension. 

POINTS TO FOCUS 



y Usually named murmur are diastolic except Ca "" 
still's murmur (in children), which are systolic ° ° 5 °W 
-> Systolic murmurs are present in AS or PS and Met 
[Remember 555 Systolic murmur is seen in Stenotic I * ** 
Semilunar valve, i.e. Ao and P valves]. es ‘° n °l 

A- Vice versa diastolic murmurs are +nt in A R, pr and 
+ Therer are only 3 lesions which produces a panvsmUc _ ’ ^ 
-> MR, TR, VSd [mn- M TV Rocks ] Urmu * 


ECG 


ECG Definition 


13.8 


CARDIOVASCULAR SYSTEM 


P wave First +ve wave in ECG 



MURMURS 


PRi 

(PQi) 


From begining of P to 
the begining of R 


• Continuous murmur is seen in —> PDA, A-V fistula, 
coronary sinus rupture, TGA, over large vessels, [mn- 
PACk The large vessel] 

• Venous hum at root of neck produces "nun's murmur" and 

_ 

508 k 


Atrial depolarica' 

Atrial depolariu" 
and conduction 
thru conducting 
system 


PR From end of P to the 

I segment begining of R 

QRS End of P-wave to 

begining of ST segment 


Vent. 

depolarlzan 



■^ng of Q to end of T 


0.27 


^ Ff0 m end of S to the 

ft begining oil 

lining Of p to end ofS 


Vent, de + 
repolariza' 1 

Vent, repolarizan 

Vent, repolarizan 


(i 


s interval; s = segment) 


g^l’po jNTSTOJ 

*. ir 


1 


Short PR interval is a/w Loud S, 

If this pathway is bypassed PR interval 4es as in WPW 
syndrome. QRS complex is slurred (slurred upstroke 
produces delta waves or 5-waves) and QRS complex 
duration Tes (wide QRS). Paroxysmal atrial tachycardia 
often follows an atrial premature beat. 

If this conduction bypass AV node to attach with Bundle 
of His resulting in pre-excitalion of the ventricles, it is 
k/as LGL (Lown- Canonp- Levine) syndrome. Here PR 
interval ies but QRS complex is normal and there is no 
delta waves. 


C^Twave is the most labile wave in the ECG. 

Jwave inversion is a feature of myocardial infarction and 

engine 


WPW Syndrome 

LGL Syndrome 

1. PRi 

i 

1 

2. QRS 

Slurred (T) 

Normal 

3. Delta wave 

+ 

i 


+ 


pR-interval 

• Measures from beginning of P wave to beginning of QRS 
complex. Time taken from start of P to start of R wave. 

• Includes atrial depolarisation + AV node conduction 
Bundle of His + Purkinje fibres. 

• PR interval = PQ interval when Q is present 
Represents A-V conduction time 

• Duration 0.12 - 0.2 sec. 


In acute rheumatic fever PRi is prolonged (as there is 
inflammation of AV node) but QRS complex is normal and 
there is no delta waves. 


WPW Syndrome 

• Additional connecting path between atria and ventricles 
(bundle of Kent) are formed, so a-v conduction is 
abnormally rapid (short PR interval <0.12 sec) 
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QRS Duration 

. Signifies mainly ventricular depolarization. ^ ^ ^ 

. Duration 0.0S sec-0.10 sec (but » ™»> ^ sajd t0 

• Normal direction of mean QK' 
be -30 to +110" (from left to right) 


POINTSTOFOCUl 


-> fl/po/or leads ore standard limb leads I. U, HI 

4 Unipolar leads are 9 

6 Unipolar chest leads (VI - VS) precord,al, 

3 Unipolar augmented limb leads 

(for right arm VRjeft arm VL*>dJeftfootVF)_ 


Santo Characteristics ECG changes 

Hypokalemia and Hyperkalemia 



Hyperkalemia 


• farliest Prominent U wave Tall T wa ves 

change 

, Sine wave configuration 

• Late feature 


Tall, tented T-wave 
(peaked and narrow) 

Prolonged 

Wide 

J. HR (Complete heart 
block or ventricular 
asystole may occur) 

• ST segment Depressed/sagging Depressed, Loss of 

' P' wave 


• T-wave 

• PR-inten/al 

• QRS 
QT interval 


Flattening and 
inversion 

Prolonged 

Wide 

Prolonged 


(PR and QRS constant when K* ± 3.5 mEq'L) 





Digitalis Toxicity 

• Short QT interval (d' to rapid vent, depol^ 

• Depression of sT segment (on high dose) 

• Inversion/flattening of T-wave, inverse ch e 
sign present 

• Prolonged PRi (due to slow A-V conduction) 

Wenckebach phenomena [2nd 0 heart block, M 
[Remember QI Chhoti, Suppressed ST, p r ° bltzl ] 
interval in digitalis toxicity] ’ rolon ged ^ 


E1 “POINTS TO FOCUS ~~~ 

4 Depression of 'j' point (present in toxicity) + 

digitalis toxicity from digitalis effect. ,stin 9^^ 



Hypothermia 
• Osborn J-wave 


Acute Ml 

• Pathological Q-waves in transmural Ml. 

• Inversion of T-wave and Elevation of ST-segment (in 
stage) or depression (in chronic or sub-acute sta°e) 





A_aJ /VjvJ, A-<J. 

Fig.: ECG in Acute Ml 


7es in hyperacute Ml. Normally the 


jfliF ,i,ude progresses from V, to V 5 but in Acute 


ft **' 0 f R'" 3 ' e } t is lost (poor progression of R wave) 

wQ’™" taBca 

\1‘ McSltCr 


1 ttf* 



B^ Btsto focus —— 

01 f (> 25 m ' n) " «■ 

«Z£tVo£'oIf < "™‘ " ,fars ' m "" <«»• •«) 

t<*° VO, lewise leads) ore oselol to, 

Pwttnor woll Mi andU. ventricular enlargement 

tra n Pe, T' ***■*> I, best dlognosed by 

trans- esophangeal ECHO (TEE). ^ 


E 


MED1C1I 




^ b!o ck pR4ntervalis>0.2sec. 

\; ^ j»pR prolongation^ seen 
. fen^ 1 p r oeressively T ing PR with dropped 

_ v(mobnz 



J A si 

m 

yj| 

1 


Fig.: Classic P-pulmonale in lead V2 in RAH 
(note tall peaked P waves) 


N 3ts -o_> heart block + complete A-V dissociation 
. cc®P leteJ 

,1 ° C on.pW' HB ^ PaC ' ,Mker 


* * p r -tt> 

to-'-Xt- 

q 


_T 

t r j j — 



1 

K~i — < 



j 

d S , -L. 



—! 


-Htf-H-PA' to 

“'i » T-1—r~»— V—V* 




v distant bradv unresponsive to atropine 


'r-T-^ataWia 


Fig.: Oassic ’rsP pattern in RBBB (Courtesy: Or. Shrey Gupta) 


l** 1 



CORONARY ARTERY DISEASES (CADS1 

Cardiovascular Risk factors- 

• Inv. of choice for cardiovascular risk assesment: T. 
cholesterol/HDL. 

• Predictor of CAD: ei-3 FA, 1 HDL-2 fraction. 

• High sensitivity CRP (hsCRP) is a predictor of future 
coronary thrombotic events (Best marker for stratification 
of cardiovascular risk). 

• Framingham risk calculator for determining atherosclerotit 




VI 


V 4 




im 


V s - 


V2 

-yr-'- 


vs 




1 r 


»YF 


V3 


VS 






-\r\/r 


Fig.: ECG in Complete Heart block 


CVS heart d's are ABCDS2 ->Age, BP, Cholesterol, HDL, 
smoking and SBP. 

• Son-modifiable risk factors for CAD 

0 ting age. 

° Having family history of heart d's, 

° Personality (type A > ripe D) 

• Modifiable risk factors 

° Smoking: Active/passive 
0 High blood cholesterol 
° High BP 


J 
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^voca RPIAL INFARCTIONj jVp^ 



o Diabetes 

• Physically inactivity 

• Overweight, obesity 0 fquality support 

• Depression, social isolation and lack o q 

AHA Recommendation to prevent IHDs 

„ ^uv> ' ralories and cholesterol 

. i intake of saturated lats to <10% « Ion 

to <300mg'd. ^ cholesterol 

• < intake of saturated fats to <7% ^ 

to <200mg. d in a pt with known hy pe P 

• Restrict salt intake to <6 gram d 

• <30% calories from fat in diet. 

. Consume vanty of fruits, v egetables, fibres - 

Angina Pectoris 

(Non-infarcl effect of myocardial ischemia) 

. Paroxysmal pail, in subslcmaLprecordial region of chest 

often pain radiates to left arm. neck, jaw. escr j b ing 

. Leum-.ugn is clutching fist over sternum when desen g 



A/w 


Anterior wall Ml 


Common 

LAD 

ST-elevation in 
V r V s (espV 3 ), 
Q-waves in 
lead Vi through V 4 

Mural thrombosis, 

sympathetic 

stimulation 


• T/t 


Thrombolysis 


Transmural Ml (STEMI) 



1 Type of 

1 Angina 

Classic/ 

stable 

angina 

Prinzmetal/ 

variant’s 

Unstable/ 

crescendo 

I • Occurence 

| M/c form 

Uncommon 

— 



J n °nn a j 


■ Relation 
with 
physical 
activity 


No 


accelerating 

angina 


' • Relieved by I Rest 


Not so 


• Preceder 


Arterio¬ 

sclerosis 


• Followed by I Crunch 
during 
diastole 


• ECG 


ST 

depression 


Vasosoasm Micro 

(transmural/ infarction/ 
total Pre-infarction 

ischemia) | angina 


3 stages 

• Hyperacute: ST elevation, large T wave 

• Evolving phase: Q wave may appear, p 

inverting, ST -starts settling ’ ' Wav e ^ 

• Fully evolved: T-wave everted or gone back to 

• Old Ml: Q-waves only 1 

Acute coronary syndrome 

ACS (Acute Coronary Syndrome) 

I 

Typical retrosternal, ill localized, compressing • 
(Levine’s sign, patient keeping acrossed fist over cf 111 

| cr Sle hlUlD) 

ECG 


Ml is 

exceptional 


Forerunner 
of Ml 


Transient ST 
eleva". 
Hyperacute 
T-wave 


T/t 


Nifedipine, 

Di/tiarem 


Heparin 
Oral aspirin 


ST elevation 

I 

ST elevation MI (STEMI) 

I 

Usually progresses to 
Q wave MI 


| • Contro/I I Sublingual I Propanolol | Avoid anti¬ 
nitrates I I arrhythmics 

Angina equivalents dyspnoea, acute LVF, flash pulmonary 
edema. 


1 

ST not elevated 

i 

Cardiac enzymes 

f ~1 

Raised Not Raised 

I I 

Non ST unstable 

elevation MI angina 

I 

Usually progresses to 
non-Q wave MI 


focuL 


-J 


e5S el thrombosed in acute Ml —> LAD > RCA > 


cardiac muscle is most subjected to 
djPZer* ute 7 days when the muscle is softest. 
bM 3 Ltion of acute Ml ~ 

* niP tjr nest corTJp rular extrasystoles) > LVF > cardiogenic 

l^ias (* en ture 

+ pflr' Car diac roP acute Ml -> Ventricular aneurysm 
X * coroP'f'n'on ECG is suggestive) 
v * ,C lent , 5 Tele T in acute Ml-* VT leading to VF and death. 

Ktf 0 ** °f d ove ° re indicative °f m y° cardial necrosis (old 
■t ^u)!oQ >d *^ 

, ^ motion except subendocardial Ml in which 

l/H- ipr 0 de ce st e 

* 0 deP' eS j* n J^*nsitive in diagnosing left circumflex a. 

* HJs. ina nce is determined by -> Post descending 

lot**' ° 

C*° reStVe 

* lCf . ontr aindicoted in prinzmetal's angina. 
p,oP an0, °" S Laths after a Ml are seen within the first one 

U^ ofthe 

* W*- Inr heart lesion after Ml -> MR. 

a/c^ ,. gratification of cardiovascular risk is -> High 
I Best* r fea ctive protein (hs CRP). 

se^ldiac marker (Best for CCF). 

, S dP ' ,saC re infarction after 72 hrs and Trop-T elevation 

4 10 dl fetation is used after 7 days. 

CK-W in chronic stable angina by altering late Na+ 

* WoW ne 0CtS _ 

^jyrrfff^^- ---- 

ingin angina or Ml 

J dmill test: Exercise time is based on standard Bruce 
ercise stress echo/Dobutamine stress echo: If ECG is 

uninterpretable. 

# Exercise myocardial perfusion imaging using thallium or 

V 

(It of Ml 

i Aspirin - in all cases unless contraindicated. 

» Thrombolytic therapy: 

o Useful in <12 hrs, ST segment elevation, enzymes + 
o Absolute c/ind: 

1 . Hemorrhagic stroke 

2. Ischemic stroke within 1 yr 

3. BP> 180/110 

4. Suspected aortic dissection 

• M/c cause of death after thrombolytic t/t: Reperfusion 
anythmias. 


.." j 

Intro f re< ! ^ thrombol ytic/ fibrinolytic therapy is -» 
Intracranial hemorrhagie. 

IsTEmI^ 1 ^ fi brin0,ytlC therapy ls not indicated In -*• UA/ 

eptokinase and urokinase are contraindicated in —> 
morr agic stroke, suspected aortic dissection, severe 
_ W'^sion (BP >l80/noi aneurysm. 


Agents in treatment of AMI 


M 

[ 

| MEDICINE 



Agents 

Pecularities 1 

1. Infusion form 

Streptokinase 

Obtained from p 
hemolytic streptococci, 
Works in organised 
thrombus (>4hr), causes 
less chances of h'age in 
elederly 


Urokinase 

Obtained from human 
urine 


Alteplase 
(r tPA) 

Recombinant, dose 0.9 
mg/kg i/v 

2. Can be given as 
i/v bolus directly 

Reteplase 

Recombinant 

Tenecteplase 

Longest acting 


Last 3 i.e. alteplase, reteplase and tenectaplase are more 
potent, so they are preferred. 

• Alfemprase is a metalloproteinase that degrades fibrin/Fl. 

• EACA and Tranexemic acids are specific antidotes for 
overdose of fibrinolytic agents. 

• P- Blockers: 

° 'Ise myocardial oxygen demand. Work as prophylaxis 
for anythmias. 

° C/ind: 

1. AV block 

2. HR<60/min 

3. Obstructive airway d/s (asthma) 

4. PVD (risk of gangrene). 

• Calcium channel Blockers (CCB's): 

0 Used only when P-blockers are contraindicated 
° Dilitiazem and verapalmil are used. DHP's (nifedipine) 
is not used. 

• Indications of PCTA: 

° Angina refractory to medical t/t, 

0 Single vessle ds, 

° Proximal non calcified stenosis, 

0 Prior bypass surgery. 
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• Invasive srrutegics: Revascularization with PCJ and 

stenting. . , . , 

1. For single/double vessel d/s ->PCI with sten i fc, 

2. For triple vessel d/s —> CABG 

• Conduits for CABG 

o Saphenous vein graft (SVG): Risk of occlus.on 50/. 

at 10 >ts, 25% stenotic, 25% ang.ograph.cal y normaL 
o Lt. internal mammary artery graft (LIMA), 
patent after 15 yr. 


13.9 


ARRYTHMIAS 


f 


l 


Bradyarrythmias 
(HR <60/min) 


Tachyanythmias 

(HR > 100/m in) 


Supraventricular 
QRS complex 
Duration N 
Morphology N 

(Unless there is WPW or acessory path) 

i ) 


ar 


Ventricu 
QRS >0.14 sec 
Polymorphic 


Paroxysmal Supraventricular 
Tachycardia (PSVT) 


Atrial Tachyarrythmias 


1. Atrial tachycardia 

2. Flutter (AF) 

3. Atrial fibrillation (AD) 


Supraventricular Tachyarrthmias PSVT 

• Normal wave is f/'b QRS complexes but no P wave becoz P 


wave is merged into QRS complexes. 

» ECG: P wave absent, R-R interval -l se or constant 
(regular). QRS morphology is normal. 



Fig.: PSVT 


AF (Atrial Fibrillations) 

• Rate is >350/min. 

• R-R interval irregular and variable. 

• QRS morphology is normal. 

• Atrial arrythmias is m/c among Crit - 
surgical patients admitted in ICQ „.! C , al| y 
developing AF. 

v, 


'll. 



wilh ^ V 


Fig.: Atrial fibrillation (Atrial rate3oo. 6 

0o ^' T >in) 





Fig.: Atrial flutter (F-waves replacing p. 


• T/t 


Wavgjj 


Hemodynamic stability 


r 


Unstable 

I 

DC shock 


1 

Stable 

1 

C r 0 ’^lfastv e ntn cu1 

[ Block AV ■ hr 


node] 


r ot e 


2:CCB°s CkerS(Pref ^) 


(ifP- blockers c/mdj 
3- Digoxin (mores* 

4. Amiodarone ^ 

5. Digoxin(given ifAF . 

a/w CHF) u 


'V" os r^*> 

i. uc cardioversion 


(Always rule out atrial 
thrombus first) 

2. Ibulitide 

(k/as medical defibrillator) 


,v\Y s)’ u/ror ’ ,e 

]U control fast ventricular rate, then 


to control wmumiar rate, ther 

, V°Ls ef* through accessory pathway. So to block 
|f tjci iorl T . 5 del procainamide/ibutilide can be used. 

\ fl'C* 0 ' is indicated urgently then i/v heparir 

K |h jiov^ 10 " d and TEE performed to exclude the 
iff® nro vlu 


Maintainence of sinus rhytlm, 

1. Amiodarone 

2. Sotalol 

(if a/w CAD) 


' > ld f iJfl * hrombus - 

.net p 




w ’cardi 3 


Ji* 1 


aruiu is commonly seen in conditions 
5lf)U s ^fjhhTncreascd metabolic activity. For example. 


' lS 5^ iaie l ve r pregnancy etc. 

t . r cise- rate of more than 100/min. 


^ C1 7 as asinus 



Fig.: Sinus tachycardia 


Lf l AR TACHYARRTHMIAS 



Pattern 



ntricular 


> M ' da ir 

ectopia at 
HR >100/ 


1. Non-sustained 
treat underlying 


cause 


min 


(Amiodarone, 

ibutilide) 

2. Sustained or 
polymorphic: 
treat like VF or 
VFI) see below 


HR 


12 Ventricular 
flutter (VFI) >250/min 


Only QRS, 
No other 


wave 


12. Ventricular — 
fibrillation 
(VF) 


Chaotic 

pattern 


DC cardioversion + 
i/v lignocaine 
>1 

F/b amiodarone 
maintainence 


l/T(Ventricular Tachycardia) 

Monomorphic 

• Origin from single focus of myocardium. 


» QRS have same morphology 



nypomagnesemia. »ypokaiemu and 

bradycardia(HR< 60 ) 1?^, (> 460 ' 480 ms >- Resting 

• Can \»->ri / b0 ) may be seen. 

(SIDS). ° Ventricu,ar fibrillation and sudden death 

c/b^provokeTTy^ Na * ‘TS" “ V '' V3 
P-a, nmide)lndriskof ^-'^ (Flccaioide. 

Con genital Long QT Syndrome 

i k/ “ Romano Ward syndrome 

drlg A chi,dh»H r WhiCh ^ »yncopc 

pITciLLdf M ad0lscen “- Syncope may be 

• It is d/to re/ Sym, f lhellc tt'touhtion. exercise or fright. 

Tors.dedepoint", “ ° f rapi< * p0lymo, '’ hic VT k/as 

• -* Rcs,ing 

• C/c: Sudden death (SIDS) 

Acquired Long QT Syndrome 

metabolic*" T ^ •* ""»«*«. TCA; 

metabolic d,sorters or SAH. right radical neck dissection. 



MEDICINE 


HEART BLOCK 

sam ^ 3nCe *** transm * s sion of impulses generated in 
t>AN. 3 types 

• SAN block 

• AV block (block, at the level of AVN) 

BBB which has further 2 types RBBB and LBBB 

SAN block 

Rythm is not generated at the level of SA node and hence 
whole heart beat is lost initially but after aproximately 2 
cardiac cycles, other pacemaker take over this function. 

AV Block 

• Conduction from atria to ventricles is lost. 
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MEDICINE 


,- In „ m p.c.c 1 .c a r,b. Kk: D/.opa«W«^" 

conduction. I. is»' 2 '>^ A „ 3tnal , n ,puls« roach the 
^wnmckfbut PRi is abnormally prolonged. 

I PR i "bnorlally prolonged (>0.20 sec^ 

- Seen in digitalis toMCitj. b- bloc , reac h 

W Second ^eAVUoctMU^^U 

,he ventricle. So also Vas inKrminon. AV 

- A: V rate is 2:1 or 3:1 

- PR is abnormally prolonged (> ■*- se 

- Tw o types 


JfT P OINTS TO FOCUS 

y Digoxin does NOT cause Mobiz type 2 bl 0ck 
y Commotio cordis is blunt, non Penetrati n 

which may trigger VF in adolescents dun ■„ ? tr °H 0 . 
--2' 





Of 


% 


Mobitz type 2 


jGradaallengtbening of PR i, normal 
QR5 


[ Normal PRi but QRS 
! widening 


| Seen in digitalis toxicity, /3-blockers, 
I sometimes also with CCB 


fseen in conduction 
| defects Of His Purkinje 
' system 


[ Seen transiently in inferior wall Ml 



11° Slow 

conduction 

ft- Blocker, AVN 

CCB's 

PRi 

prolonged 

from A —> V 

Digoxin 


Progressive t se 
in PRi 

(Wencheback 

phenomena) 

2° Intermittent 

Mobiz-I 

AVN 

failure of 
conduction 

Digoxin 



Mobiz-fl 

Bundle of 

Sudden drop 


His 

beat without any 
PRi prolonga" 
Require 
pacemaker 



Complete 

Ml 

AV 

Require 

failure of 
conduction 


dissocia n 

pacemaker j 


2. Complete heart block (3rd degree block): 

D/to complete Joss in conduction b/w atria and ventricles. 
Therefore ventricles beat with a much slower rate 

(idioventricular ryfhm) 

0 If it develops suddenly —> dizziness and fainting may 
result (Stokes Adams syndrome ) 

0 Seen in digitalis toxicity. Ml 

k .. 

t&M 


Bundle Branch block (BBB) 

• Block in the one of the branches of bundle 

• Characterised by normal HR, pro , C ° fHis 

abnormal STand T, split S2 8at, °n c 

• It is of 2 types 

I RBBB: RV contracts after LV 
2. LBBB: LV contracts after RV block 
anterior or posterior fascicular branches 
hemiblock or fascicular block. ‘ - ai So ^ 

(a) Left anterior hemiblock: Abnormal left 

(b) Left posterior hemiblock: Abnormal 


Can also 


' Jt is a| Sl 




in ECG. 



Sick Sinus Syndrome 

• Common cause of bradycardia which may | 

• SA node is depressed and is vulnerable^'° 
influences e.g. vagal stimulation and certain d '° * 

• Many patients are asymptomatic, although 

palpitations are often described ync ° l 

• C/c: Sudden death (SIDS) 

• T/t: Atria based pacemakers 


e *Si 


°Pe! 


a/w b, 




CO-ARCTATION OF AORTA (COA) 

Defect lies in tunica media of aorta. It j s 
aneurysm. 

Can occur anywhere from transverse arch t 0 1 
bifurcation. Ila “ 

• M/c site: Juxtaductal (distal to origin of Lt. subclavian 
artery near the insertion of ligamentum arteriosum wild, 
is at origin of ductus) 


origin of ductus) 

CoA is m/c heart d/s in a pt of Tbrner syndrome 
► Associations — 

0 Subaortic stenosis, bicuspid aortic valve (most 
commonly) congenital MS. (Co-arctation syndrome) 
o CoA is a/w Lt. Sided obstructive lesions: “Shone 
complex” 

More common in males 

Hypertension is marked in arteries proximal 10 
coarctation (headache, epistaxis, dizziness) - UL 


following exercise (intermittent 

c , P‘ lin lP nt Dulses in LL 
' 1 abs efl P , ■ uxisl 
K,ti° nh * e of di°«ohc HTN 

M Lie* 1 ca „! delay 

fe " „orn> b ")' BP in LL > UL by '°- 20 mm 

! 7 LL „ r pulsation -» Suzman sign. 

e f “!.,ctS capU :„n and HTN, pulmonary congestion 

H^'Lds •» 1 


» h >a 

, P >a) 

■ r border of ribs (4th-8th) d/to erosion 
Gerais-^Roesler's sign 
y j^ cJC ° , Ba- studies (figure of 3 sign), LVH 

,rted>W° 


if 


in >* 


ric f descending aorta, 

’ ^rlt aneurysm->CH 

>“ ^ti iaslolicHTN 

Ll &***! , rep air and reanastomosis is TOC 
, T/l ^ S ? qI infusion in symptomatic neonates 


H' 


\0CJ* 


Kictruvtive congenital heart lesions (critical 

, n dary t0 0 - .-— a/c to -- 


^ a «/fO ObStrUVlixv — 

, S^ ondary r ft to type 2 glycogen storage d/s (Pompes). 

A S, CoA ) 0T rs infants of diabetic mother (with or 
-<** fiction) which regresses itself. 

without 0 seen jn premature infants receiving 
, hCM als ° for chronic lung disease it resolves with 
^Tof steroid therapy. 

cesS3ll ° re inherited as AD mode (chromosome 14) 

; in family ' 

* S) n 'P ro * ,5 ang j na; frequent chest pains at rest, exercise 
A W ca r uF d/to diastolic stiffiiess.Systolic function is 

sjmeope, 

dermal carotid upstrokes ^ vjth sp ikes and dome 
' Racier) graying out spells, typical harsh diamond 

shaped murmur. 

, Double/triple apical impulse. Pulsus bisfenens, reverse 

* plus paradoxus, S4 sound is audible. 

» patho. 

0 Asymmetrical hypertrophy of septum + Systolic 
anterior motion of anterior leaflet of mitral valve. 

i 

0 Both produce dynamic obstruction of LV 
Banana shaped cavity 

[Extensive myocyte hypertrophy with myofibre 
dissarray on microscopy] 


IOC: 2-D echocardiography. 

aminH bI ° CkerS ( Propano101 ) are mainstay of t/t. CCB, 
artery emboSom BiV '" *” ar ' > “' mi ‘ 1 ' S " ge,y * Se[ " 3 ' 

Va!!fa-I C ” n,u \ unhealed are: 3d digoxin, diuretics, 

_i a ors, i.e. durgs that i ventricular size or t 
contratility. 

Murmur of HOCM 

is a ESM (ejection systolic murmur) heard along LSB 

wit no radiation to neck. Diamond shaped crescendo 

ecrescendo murmur. Murmur decreases on tin blood 
flow. 


M 

1 

MEDICINE 


• Murmur of HOCM is t by [3 'D'] 

a) Contractility tse: Digitalis, isoprenaline 

b) Preload ise: diuretics, Valslva manoeuvre, standing all 
which ise venous return, 

b) Afterload Ise: Vasodilation (Inhalation of amyl nitrite, 
nitrates) 

• Murmur of HOCM is 4 by 

Phenylephrine, hand grip exercise, leg raising, squatting, 
lying down (actions that tse cardiac size by ting VR) 


Factors affecting other murmurs 


Factor 

Effect | 

Respiratory 

Inspiration: Rt sided murmur tse 

variation 

Expiration: Lt sided murmur tse 

Valsalva 

+ve intrathoracic pressure: 

All murmurs 4-se (except HOCM and MVP) 

Drugs 

Amyl nitrate: 

BP >Ue —> murmurs of AR ise (AS tse) 
Phenylephrine: 

BP tse murmurs of AR tse (AS ise) 

Postural 

Standing: All ise except HOCM 

Squatting: All tse except HOCM 


wn POINTS TO FOCUS ~1 

•y The only murmur which tse in itensity on valsalva manoeuvre 
-> Murmur of MVP, HOCM 
y HOCM is a cause of sudden death, 
y M/c cardiomyopathy is DCM (dilated CM), 
y Doxorubicin induced CMP is dilated type. 

Previous viral myocarditis is common cause for DCM. 
y M/c cause of death in HOCM is -* Sudden cardiac death 
secondary to ventricular tachycardia, 
y Sudden cardiac death may occur in -* CAD (m/c cause), HOCM, 
Eisenmenger's syndrome, AS, MVP, Long QT syndrome etc. 
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O Criteria of diagnosis of ARF 0n ev- 

c -'lsiir 




M/c 

Reversible 

Alcoholism, peri-partum, 
hypocalcemic. 

Toxins Co, Hg, Pb and 
Se-deficiency, thyroid 
disorder, acromegaly, 
cocaine abuse, chronic 
uncontrolled tachy 
Irreversible 
NAXO's d/s 
Thrombus in RV 


Less 
Infiltrative ds 
(like amyloidosis, 
hpmnchromatosis. 


sarcoidosis, 
carcinoid synd, 
endomyo, 
fibroelastosis, 
Pompe’s ds., 
idiopathic 

eosinophilia) 


DM, 


Drugs (doxorubicin, 
imatinib, trastuzumab, 
cyclophosphamide) 
Autoimmune (SLE, RA) 
Thiamine deficiency, 
Duchene's MD 

4. in contractile function of 
left, right or both ventricles 


Diastolic 
dysfunction. 
Myocardium 
becomes stiff. 


Signs of pulmonary 
hypertension 


ACEi 


Diuretics 


RHEUMATIC FEVER (RF) 


RF is caused by ft-hemolytic Group A Streptococci 
(CAS). 

Cross reaction b/w exogenous antigen (epitope) and the 
host is seen. Antibodies directed against M proteins of 
streptococci cross react with tissue glycoproteins in the 
heart, joints, and other tissues. 


Occurs in about only 3% of patients with group A 


streptococcal phary ngitis/ sore throat. 

• Affects children between 5-15 years age. 



Revised Jones criteria (2015): 

• Revised Jones criteria (2015): 1992 criteria misses many 
cases in moderate to high risk area. So revised criteria were 
given with major focus on> 

° Sub SubcJinical carditis 
° ECHO criteria 
9 Temperature 


• Minor 

manifestation 


Carditis 
Polyarthritis 
Chorea 

Erythema Margi nat 
Subcutaneou s^,^ 


Clinical 


Previous rheumatic f evB 
Arthralgia Ver < 

Fever 


Laboratory 


• PLUS 


Acute phase reactions 

Erythrocyte Sedimentati^ 

C-reactive protein, | eu k' Rat *. 
Prolonged P-R int ° c Vto S j s 


Supporting Eyidence^pT' - 
Streptococcal lnf ec ti 0n ft e S 

other streptococcal antib'!J AS0 or 

throat culture f orGr 

recent scarlet feupri Stre Ptoc 0r . 


% 


• The presence of two major criteria, or 
two minor criteria,indicates a high probabi^ 
presence of rheumatic fever if sup ported ,' ‘ ty of *he 
preceding streptococcal infection. y 

► The absence of the latter should make the d' 
doubtful, except in situations in which rheu aSn ° s ' s 
is first discovered after a long latent period f ^ feVer 
antecedent infection (e.g., Sydenham’s chnr r ° mttle 
grade carditis). ea 0r W- 

Aschaff bodies are pathognomonic f 0r Rp 
bodies or nodules are composed mainly 0 f t Ascfloff t 
and also of plasma cells, plump macrophages^^ 
cells admixed in eosinophilic collagen ’ 
Pathological manifestations of Acute RF 





Endocardium 


Valvular: 

Vegetations (firm, warty) along the lined 

closure, 

Aschoff's bodies 


Myocardium 

Pericardium 


Mural: 

Ma Callum's patch (in left atria), Aschoffs 
bodies 

Aschoff's bodies 

Serofibrinous pericarditis 
(Bread and butter type) 


rF is pancarditis, can involve any layer of 
jtis s£«-’ n ,n en docardium and valves -> myocardium 
, C^' S ,arts fr °‘ .^carditis can cause cardiac dilation that 

|i er . „ f A int 11 -— 1 Txjid nr even heart failure 


• l ^rica rdiUrTl ^^?MRor even heart failure. 

^ pt , v ol ve fUll h C . t constrictive pericarditis is NOT seen in 
ef aW r: tn 


RF 

^ in ^xysmal AV nodal (ldionodal) tachycardia 
1 { M in ' par .°( PRi 


PR* 


, more 


' f »hei^ b,oClt 

• ,,ach>« rdia 

■*<**»'*** 

ute f 113 y Chorea 

* , S^ !en \ after 3 months of onset of acute RF), 

° D ' m oninf^ ales - 

C ° S eless jerky movements, resulting in deranged 

9 Purp ° h m/s incoordination, awkward gait and 

spee , C lec seen in emotionally disturbed child. 
NV -eakn e 

<- e |f limiting c ° urse - 

° r utaneovs nodules 

l Appear 00 b ° ny P rominences ,lke elbow - shin, 

° occiput and sp « ne - 

o Non tender, pinhead to almond sized. 




^^manifestations are carditis , arthritis, erythema 
fnarQin aturn 

Migratory polyarthritis is m/c and earliest manifestation in 

itulor damage is the hallmark of carditis. 

* Fevise d Jones criteria does NOT include -> t TLC 

* jn rheumatic carditis early valve replacement will ameliorate 

ref. _ 


^yp/R ARLOW'S SYNDROME 

i One or both mitral valve leaflets are floppy and prolapse 
or ballon back (abnormal displacement) into left atrium 
during systole. 

* Histo: There is myxomatous degenaration in the valve. 

• More common in females. Most of the time patient remains 
asymptomatic. 


W. ' Symp, ° m) - d ™»™ “0 f»iguc. 


” mid - 5yS " >,i ' «*•“ *** -c multiple; 

Laie systolic murmur. 

J 3nd ChCk ' S l0uder otl standin 8. after 

Valsalva manlr 11 ' aChyCa,dia ’ strainin S 1*“' * 

° ECG normal 

M-mode echo: late systolic sagging/motion of the 
posterior, ant or both leaflets 
Sudden death may occur. 


M 


WEDICIM 


I^MP ONADE VS CON SIRirjivp 

PERICARDITIS 


Cardiac Tamponade 


• Mechanism 

T intrapericardial 
pressure 

X 

Impaired diastolic filling 
of ventricles 


• Pulsus 

paradoxus 

+ 

Usually -nt } 

• Pericardial 

effusion on 
echo 

+ 


• Most sensitive 

finding. 

Rt atrial collapse 

1 

• Most specific 

RV collapse 

I 

• Prominent 
descent 

X 

Y descent j 

• Electrical 

alternans 

+ 

| 

• ECG 

i Amplitude of QRS 

Square root S 
sign | 

• Kussmaul's sign 

+/- when present 

suggests epicardial 
constriction 

+ i 

• Other findings 

Beck's triad is 
hypotension + soft/ 
absent heart sound + 

Tjvp 

Broadbent 1 

sign is 1 apical 1 
Impulse in | 

systole. |1 
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uiDtcm 


• T\ve A (Bodypredominant) 

1. Auto immune chronic atrophic gasOTti 

2. Cau*rd by anti pancul cell antjb ° d ' e !’ - - ^ 

(Vi t B r malabsorption pernicious an ° 

3. am hvpopawhjToitonj. Add«o^ „ (h}po ./ 

-4. LabT: T Serum gastna - Gastnc a 
achlorhydria) 

• Type B (Antral predominant) 

j js environmental gastritis 

2. Smira gasmm is often normal , cd by 

. /v: , t iv is seen after gasme surged caused . 

entero-gastnc reflex. 

• F.ni'.r.e gastritis dto nsaids and alcohol. 

• . h-ure gastrins is d to H.pylori , NSAlDs. 


^^LLBOW EL (SHORT 

• Develops after extensive resection^T^Obt 

intestine (trauma, mesenteric thrombosis r c ^- 

radiation enteropathy, strangulation) ^ e&0n a)eJN 
are NEC and congenital atresias. pe<1 'at r j c 

, cVf- depends upon extent and resection 
intestine remains <3 meter serious 


7 r , u ild hs ° rf>tl localise the site of malabsorption. 
„ te** f^I-jnin (58 Co) is given and its levels are 
' ^%„ed cob ^ ne jf it is <10% then proceed step 2. 




site 

develop. a| ptyjA 

If the proximal SI (jejunum) is resected th ^ 
to take over most of its absorptive function C k 
If distal small bowel (ileum) i s resecf ^ 

Produces greater degree of malabsorptj 0n ^ - 1.2 
complete length of proximal SI. Bil e s aJls 3n 
occurs (steatorrhea and diarrhea 0,2,sL W 





re su!ts vvl“7 0S °K 

pronounced if ileocecal valve is resected aj^ * 
s>nd. may develop) and cobalamin or Vit. gj, b,in <I | fJr ' 
• In extensive ileal resection with intact coI^Si 
oxalate urinary calculi develop (enteric hype ro ° n c %' 
Wvnorcalcemia and hypercalciurea n,„. . 0xaJ itriaj “ 


' rtf*'** 
‘2**' 


Pernicious anemia 

Chronic 
pancreatitis 

Ileal d/s, Crohn's, Bacterial overgrowth 
tropical sprue, syndrome 
ileocaecal TB 



' 0 5 uffi c, * en . /c infection implicated in malabsorption. 
!-.-irdi 3S * s ' S ^ rrastle is secreted by parietal cells of the 

' -cic factor ofCas u 

i of stomach. 


is 


used for exocrine pancreatic 


BLIND LOOP SYNDROME 

. Abo fcfe bacKridl over gro.tb 5 y»d™me/iMgn.nl 

. nZ°lTpwlZ*™ of colon-type bacteria (E-colif MALAB S0RpT | 0N 

bacleroids) within the SI dm impaired peristalsis -— - 

(functional anatomical stasis) or direct communication . Fat /Upid walabsorpuon 

between the small and large intestines. 

. Anatomical stasis may be d to diverticula, fistula/strictures 
related to Crohn s disease, surgeries. Functional stasis may 

be seen in scleroderma. 

In general high loops produce steatonhoea (dto fat 
malabsorption), and whereas low loops tend to produce 
anemia (d to vit B„ deficiency secondary to binding of the 
vitamin by anerobic bacteria). 

Dig: SSerum cobalamin + TfoJate level. Abnorma 
Schilling test which normalizes after 5 days tetracycline 
1 ,x C-D-Xylose breath test 

'/(; Mainly surgical extirpation (TOC). Broad spectrum 
rtibiotics (for functional stasis) 

---j 


Hypercalcemia and hypercalciurea may 
stones. lo rej^ 

• Gastric hypersecretion (esp. after proximal re Se • 
loss of inhibitory hormones normally secreted 

• Lab/F — T Basal and post prandial serum gastri^' 

• T/f —TPN for 1 -3 months and Vitamin B l2 " ,P 


* /Ui^^rD is 24 hr P H manometry. 

,|0C«> rGE ^ 


**eh 



13•« 

>oBTAk HYFj«II^ 


rnalabs <»ptio 5 
est| ntation 


Steatonhoea: M/c manifestation of IJiaj 
syndrome is steatorrhoea, which is 72 hr fecal fate 
>6 gm% (an T in fecal fat >6% of dietary intake) 

• Carbohydrate malabsorption 

D-Xylose test: It distinguish pancreatic cause $ 
intestinal cause. 25 g ofD-xylose is given and concent^ 
in 5 hr urine sample is analyzed 


Example 


f 


1 


>4.5 g 

1 

Normal 


<4.5 


f 


g 


POINTS TO FOCUS 


>rmaf concentration of bacteria in small intestine is about 
S/ml. 


Malabsorp" dlt False +ve 

I I 

Proximal Renal 

mucosal defect failure, 
imotility 



~[ Extra-hepatic 

Portal vein thrombosis. 
Massive splenomegaly ! 

Intra - hepatic 

Portal tract fibrosis 

(NCPF), 

Schistosomiasis, 

Vinyl chloride, 

Caroli's d/s 


Cirrhosis 

Intra - hepatic 

Veno-ocdusive d/s 

Extra - hepatic 
(Hepatic vein/IVC) 

Classic Budd chiari 
syndrome 


k 


i Left sided portal Hypertension (owisirat rni,\j is aue 
splenic vein thrombosis. It is usually seen in pancreatitis. 
Clf: Splenomegaly with gastric varices (No esophageal 
varices). 

• Son-cirrhotic portal hypertension (NCPH) comprises 
a group of d/s that are char/ by an tin portal pressure d/ 


cirThos^r'k °r prehepatic Icsi °ns, in the absence of 
vascular ,iV ' r ' ^ " Si0n ta NCPH » generally 

Deriaim * E j K . Cnl m I 50113 * vein, its branches or in the 
pensinusoidal area. 


Comparison of NCPF, EHPVO and Cirrhosis 


1. _ 

EHPVO 

NCPF 

Cirrhosis H 

Mean age 

10 

28 

40 

M:F 

i 

t 


1 Ascites — . 


Ml, 

transient 

- nc 

♦ to ♦♦♦ 

1 Jaundice/ Signs 

__ 


a. 

1 of liver failure 1 

Encephalopathy 

- 

- 

+ 

LFT 

N 

N 

Deranged 

liver: gross 

N 

N 

Shrunken, 

nodular 

liver: microscopic 

N 

N, portal 
fibrosis 

Necrosis, 

regenera¬ 

tion 

Splenoporto- 

portal/ 

Normal 

Dilated, 

venography 

splenic 

splenoportal 

patent 


vein block 

axis, 'withered 
tree' 

appearance 

portal 
and splenic 
vein 


NCPF (Non Cirrhotic Portal Fibrosis) 

• Pre-sinusoidal intrahepatic fibrosis of portal tract. 

• Hallmark of the d/s is thrombosis/sclerosis of the portal 
vein branches level 3,4 -* formation of mesangiosinusoids/ 
periportal cavernoma. 

• Portal venopathy leads to esophageal varices and recurrent 
UGI bleed. 

• Affects males 20-30 yrs 

• Positive findings: 

1. Splenomegaly massive 

2. Malarial Ag+ 

3. Hepatitis B Ag+ 

4. Hematemesis 

• Negative findings: 

There is no ascites, encephalopathy, jaundice or malnutri¬ 
tion. 

• Hepatic vein wedge pressure is N/1, 


J 
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EHPVO (Extra hepatic portal venous obstru 

. \Ve cause of portal HTN in children <10 >t 

decade. ,1 —> 

. Portal vein branches (larger branches level i. -/ 

formation of mesangiosinusoids/ penporta cav 
cholangiopathy (PCC). Conventional cholangiograp > 
been the gold standard for the diagnosis ol PCC. 

» Affects 10-20 jts. 

» Positive findings: 

1. Splenomegaly massive 

2. Recurrent UGI bleed + 

3. Malena, anemia 

Hepatic vein wedge pressure is low. 


Complications of Hepatitis 


Auto-antibodies in Hepatitis 


Auto-immune Hepatitis 


Type 

Type 1 

I Typella 

1 Type lib 

Type III 


i Sex 


Young 

females 


Young 

females 


Elderly 

males 


Young 

females 


Serology ANA + 


anti- 

IKM-l 


Hep C +ve 


Liver 

soluble 

Ag-Ab 


Recurrent + 

[ jauindice 

| T/t Steroids 


Steroids INF 


Steroids 



T/t of Hepatitis 

| Type 

T/t 

Chronic Hepatitis B 

! IFN-a, Lamivudine, adefovir, entecavir 

Chronic Hepatitis C 

PEG IFN-u + ribavarin 

Chronic Hepatitis D 

f PEG IFN-a 

Autoimmune j 

Prednisolone, azathioprine 

Cryptogenic J 

? steroids 



[EMC = Essential mixed cryoglobulinemia] 


1 Features 

Positive In 

Anti-actin, 

| Type 1 autoimmune hepatitis 

Atypical pANCA 


Anti LKM-1 

Type II autoimmune hepatitis, chr. hepatitis C 

Anti LKM-2 

Drug induced hepatitis 

Anti LKM3 

Chronic hepatitis D 


pn POINTS TO FOCUS 

■F Fulminant rate are maxm in s u PerinfectiorT ^ 
-F Maternal mortality is highest with 



with fulminant*? 0 '^. 


pregnancy. 

■F Marker for carcinoma is HBX Ag. 

■F Marker during window period: IgM Anti HBc 
•F Markers for HBV replication: 


Quantitative marker —► HBV-DNA, DNA d 
Q ualitative marker -> HBeAg. 


erase. 


■F Post vaccination serology is done by HBs A 
-F Sulfonamide may cause acute fatty n v ^ r 
jaundice. 


and 


cbol, 


,es tJt, c 


Chronic hepatitis 


• Chronic persistent hepatitis: Low infectivitv 
HBeAg HBsAg+, IgM HBc- HBV-DNA + 

• Chronic active hepatitis: (High infectivitv uu 

chronic hepatitis): HBeAg+, HBsAg+ i»m ,!?*** ♦ 
Anti-HBc +, HBV-DNA + ’ K HBc ' IgG 


Hepatic Encephalopathy 

• Precipitating factors: 

1. GI hemorrhage. 

2. Infections: Spontaneous bacterial peritonitis * 
pneumonia may present with HE. 

3. Renal and electrolyte disturbances. R ena l f ai[urc 

metabolic alkalosis, hypokalemia, dehydration airi 
diuretic effects. 

4. Use of psychoactive drugs. This factor may requirt, 
urine screen for BZDs, narcotics, and other sedatives. 


roH 5,ip311 dietary pr° ,ein - . . 

5 «ce ssive ration of liver function in cirrhosis. 
6 * de terl ° ^ ee n in stage 2. 


Tr r is a first-line pharmacological treatment of 


° H e - ansing -* reduction in nitrogen load is 
t <’ d C ,her^ uticmeaSUreinHE - 

as partate 

aith'ne asp 


seen d/to 4se H* ^ an ‘ ( >n-gap metabolic acidosis is 
RTA ty pe n e h XCre ; i0n from a -intercalated cell (in 
Wm'tubolicacido,?-™*** ^ type2y B,)l hi Z fl onion 

* ^pe 1 is distal RrT 

• Tynel and 9 -* and ^ 11 ,s Proximal. 

urinary pH while type 4 
ated from other types by serum KT levels. 


O^r metronidazole 

fJe ° lT1>C il and bromocriptine administration may have 
Flu****' r0 |e in selected patients. 
a iheraP euU 


Differentiating points 

* in w 4 'r d 2 1 TA - H «»kn''">ic acidosis is seen but 

• isfah “ idos «- 

serum kC b^i G * '° SS ° f I,COj ’ ur ' ne P H is 5-6, 
y be low > daily acid excre“ Thigh. 


GUT 


rAM i IBE I NDICES IN ARF 


- 

Prerenal 

Azotemia 

Intrinsic Renal j 

failur (ATN) ] 

PgESsr 

[Pjuff/cf _ 

< 1 

> 1 

— 

< 10 

>20 

rTT^pTratio- 

>40 

<20 

- 

> 1.020 

~ 1.010 


>500 

< 350 (~ 300) 

^TiuN/Cr ratio 

>20 

< 10-15 

; Renal failure index 

H r Ur,/ P Cf 

< 1 

>1 

T^arysediments (casts) 

Hyaline 

Muddy brown cast 



• tracuuimi ---- iuusi useiui to 

differentiate prerenal from intrinsic RF. 

• Oliguria- Hypocalcemia and T BUN are found in early 
phase of ARF. 

• Hypervolemic hyponatremia is seen in renal failure. 

» High BUN/Cr ratio (20:1) or a disproportionate less t in 
Cris seen in pre-renal failure. 


RENALTUBULAR ACIDOSIS (RTA) 


Urine pH 
Urine AG 
Serum K* 


I Daily acid 
excre" 
(citrate) 

Fractional 

HCOj 

excr" 


Causes 


Mech 


• RTA is a disorder of renal acidification out of proportion 
to Ise in GFR. 


< 10 % 


> 15% 


< 10 % 


VDRR, 

Galactosemia, 
sickle cell d/s, 
Sjogren’s 
syndrome, Li, 
AMB, Lead 


MM, Cystinosis 
Fanconi 
syndrome, 
GSD's, Wilson’s 
d/s 

Acquired: 

Lead 


-l-K* absorp'* 
from distal 
a-intercalated 
cells 

i 

Hypokalemia 


absorp” 
from PT 
1 

Hypokalemia, 

bicarbonaturia, 

aminoaciduria, 

glycosuria 

phosphaturia 


DM, chronic 
interstitial 
nephritis, 
spironolac¬ 
tone, 

Heparin, 

NSA10S, SCO, 
obstructive 
uropathy 

U* excretion 
from principal 
cells 

i 

Hyper¬ 
kalemia, 
Hyporenine- 
mic hypo- 
aldosteronism 
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MEDICINE 



urinary citrate, 
hypercalcemia 

i 

Nephrocalci- 

nosis 

M/s weakness. 
Polyuria, skel¬ 
etal deformity 

NaHCOj tab, 
alkali t/t 
Shoals solution 


FTT 

renal 

osteodystrophy 
nephrogenic Dl 
(No STONE] 


alkali t/t, 
thiazides, K* 


susceptibility 

to 

hyperkalemia 
with drugs 
(ACEI and 
NSAIDS) 


Diagnostic Algorithm 

D.xofRTA 

( 

Serum K* 

r~ 

High 

I 

RTA type 4 


Typel RTA Type 


f 

>5.5 

I 


t 

Low 

I 

Urine pH 


<5.5 

I 





Lead (Pb) causes RTA type 11 (proxim al 


Fig.: RTA type 2 (growth failure. Rickets and b 0rv 


'V def. 


INTERSTITIAL NEPHRITIS 


• Acute I~: M/c cause is allergic drug reaction 

(M/c), Allopurinol, cephalotliin. S ' 

• Clironic I~: M/c cause is analgesic abuse and 

d/s, reflux d/s/ VUR (in children). 8 ' 0ln % 

• Eiosinophilluria is seen in antiboitic i nc j u 
interstitial nephritis and atheroembolic ARF ? a " er gic 

• Salt loosing nephropathy seen. 


CRF (UREMIA) 


• RTA type 4 is always acquired. 2 mechanisms are there 


Type 4 RTA 


f 


1 


J- Aldosterone 

I 

Addison's, DM 


Aldosterone resistance 

l 


Sickle cell d/s 


Drugs 


(Spiranolactone, heparin, NSAIDS) 
obstructive uropathy 


t H* from absorption -» leads to metabolic acidosis 
i Excretion by principal cells -> leads to T K + 

T H* from a -intercalated cells -> urine pH <5.5 


Correction of acidosis with HC0 3 will result in 



bicarbonaturia in type 2 RTA but not in type 1 RTA. 


"Half and half nail sign" with a white proximal 
distal half of nail bed, is seen in CRF patients (a^"* 1 
onychopathy). ° teni ' c 

Electrolyte abnormalities: t K\ H + BUN, Po^ I 
and T or d-Na\ Metabolic acidosis. Very rarely 
A disproportionate elevation of blood urea as compar 


cpnim rrMtinine Occurs 




• There is compensatory dilatation of survivng neurons 

• A definitive diagnosis of CRF can be established on the 
basis of bilaterally reduced renal size. 

• Restless leg syndrome is seen in uremia and it is treated 
by L-dopa and ropinirole. 

• Hemodialysis can correct HTN, pulm. edema, 
hyperkalemia, pericarditis, encephalopathy. Hemodialysis 
can not revert back infertility', osteodystrophy, 
thrombocytopenia, anemia. Infact anemia worsens with 
hemodialysis but improves with peritoneal dialysis. 

• EPO (erythropoietin) has some role in the t/t. 


u |TTFjM ft N SY N pR QME s 


Gittelman 

syndrome 



poiyub 3 ' 

poiydyp 5 ' 3 - 

recurrent episode 

0 f dehydra", 
cramps. 

.upakness, deafness 


Neuromuscular 
symptoms- fatigue, 
weakness, carpo¬ 
pedal spasm, tetany 



Furosemide can 

lead to Barter 
syndrome 


Thiazides can lead to 
Gittelman syndrome 


h yperparath hyP ^ CalCem ‘ a stimulation of PTH secondary- 
Lab/f c yr0 * lsrn - which in tum normalizes serum P. 

X-rav • T Ca ,0W ° r N ’ Serum P High or N 

P Rugor jersy spine 1 is seen d/to osteosclerosis. 

Renal Osteodystrophy 


f 

High bone turnover 

I 

p TH t d/totPO.- J 


Low bone turnover 
Mineralisation defective 

Bone volume 

f- 



MEDICINE 


Normal 

i 

Osteomalacia 

T/t Ca + vit D 


- \ 

Low 

I 

Adynamic 
bone d/s 

l 

Acc to cause 


syndrome and Gittleman syndrome can cause 
, . hvoochloremia and metabolic alkalosis. 

hypokalemia, ujv 

|ToiNT|TOWOE 

\riwting mutations can lead to Liddle syndrome and 1* 

^aldosteronism. _ 


DIALYSIS FOR RENAL DISEASES 

Dialysis dementia (Aluminium toxicity) develops many 
years after dialysis disequilibrium. 

• Cl/j which can improve after dialysis 
0 High K + refractory to medical t/t 
° Metabolic acidosis 
0 Fluid overload/ pulmonary edema 
° Uremic manifestations 

a. Encephalopathy -» Asterexis, seizures, myoclonus 

b. Pericarditis -► Pericardial rub 

c. Peripheral neuropathy —> Restless leg syndrome 

* Ct/f which do NOT improve after dialysis 


Renovascular Hypertension 

.Screening test of choice: MR angio 

. Gold standard or conventional method for diagnosis: Renal 
angiography/ arteriography. 

R FNAL OSTEODYSTROPHY 

# Disorders of calcium, phosphorus, and bone in CRF are 
collectively k/ as R~. 

• In CRF excretion of phosphorus is impaired leading to 
hyperphosphetemia. Excess phospate binds to calcium 


1 Splenomegaly 
5 LowHDL 

0 Growth retardation in children 
° Infertility 
0 Sleep disturbances 
0 Myopathy 

0 Anemia (Worsen with hemodialysis but improves with 
peritoneal dialysis) 

0 Osteodystrophy 

Cl/f which prugress/develop after dialysis 
° Thrombocytopenia 
0 Leukopenia 
0 Adynamic bone 
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CRYOGLOBULINEMIA 



MEDICINE 


• M/c infection a/w essential mixed cyoglobulinemia (EMC) 
is hepatitis C. 

■ 3 types: 

Type I: Single, monoclonal Ab (Ig M type) 

Type II: Mixed, monoclonal Ab (Ig M + Fc portion of 
IgG type) 

Type III: Mixed, polyclonal Ab (Ig M + Fc portion of IgG 
type) 

Cl/f: 

0 Triad of palpable purpura + arthralgia + myalgia 

(Mcltier's triad) is seen in polyclonal cryo-globulinemia. 

° Hiperviscosity, livido reticularis, gangrene 
° Type II and II produce extravscular manifestation 

- Renal Immune complex GN (Low C3) 

- Joint Polyarthritis 

- Lungs Bronchiectasis. 


RENAL VEIN THROMBOSIS (Rv ^-j 

• 1 °: 

Dehydration is the m/c cause of Ry-j. 

Nephrotic syndrome is the m/c cause 0 f p n e\v(. 
NS may be d/to membranous glomeruW , '« 3. 


in 


strongest association with RVT), MPgm'^ ^Mq2' 1 V 


lupus nephritis. 

2 °: 

Trauma, extrinsic compression (Lfj 
aneurysm). Invasion by RCC, pregnancy, 0 ^° Ur . 
Rim sign is seen. ’ s Us 


l0 ui, 


'“si. 


Use 


Sr 


POINTS TO FOCUS 





POLYCYSTIC PS OF KIDNEY (PKP) 

• Both kidneys are grossly enlarged with multiple cyst.A/w 
cylindrical dilatation of tubules. 

• Pathology: Ciliopathy. 

• Inheritance: AD in Adult PKD and AR in children 
[Remember AD in ADultl. 

Defective gene is located on chromosome 16 and 4 but in 
AR PKD it is on chr.6 

• Renal manifestations: 

Renal symptoms are most common. Pt presents in 3rd/ 4th 
decade with b/L cronic flaink pain. Acute pain suggests 
infection, hemorrhage, or stone formation. b/L renal mass, 
hematuria, nocturia, CRF, HTN can be seen. Presence of 
HTN is m/c sign (more common in adults than children). 

• Extrarcna! manifestations: 

° Hepatic cysts are m/c extrarenal findings, found in 50- 
70% of cases and are usually asymptomatic (Normal 
L FT). 

Cysts in liver (m/c) > spleen, pancreas, ovary. 

° May be aAv Potter faciesand oligohydramnios 
o Colonic diverticula (m/c GI anomaly), 

0 Derry's aneurysm (5-10% m/c CPS anomaly), 

° MVP (m/c CPSfinding), AR, TR 

• Prognosis is generally poor f 

• 'Spider leg appearance' on IVU. 


•y Nephrocalcinosis is a feature of medullary Jpo 
y Membranous glomerulopathy has strongest a *^ nf V. 

RVT (renal vein thrombosis). S ° c '°tio n 

y Reflux nephropathy leads to nephron Ioss/fsq s 
y Hepatitis Cis a/w 2o MPGN, cryoglobulinemia gi 0 

and MGN. ^ eri ^ 0 Pot^ 

y Leprosy is a/w FSGN * Mesangioproliferotive Cl\i 
y Neonatal kidney achieve concentrating abilit v a i 

by 12 months. ° dult ^ 


OTHER RENAL DISEASES 


Analgesic Nephropathy 

• M/c cause: Analgesic abuse 

• Finding: Renal papillary necrosis 

• Other causes of renal paillary necrosis: 
DM, Sickle cell d/s. 


Familial Hypocalcemic Hypercalciuria 


of 


primary 
;ical 



• AD 

• Presents as asymptomatic hypercalciuria. 

• FHH and Jansen's d/s are variant 
hyperparathyroidism c/by T PTH secretion 
activity of PTH receptor in target tissue 

• Primary' defect is abnormal secretion of Ca^ by renal 
tubules thereby resulting inT PTH secretion. 

• I)/d: wilh primary hyperparathyroidism in which <W, 
renal calcicum reabsortion while in FHH > 99% 
Average age for primary hyper parathyroidism <10 yean 
while FHH first decade. 

Urine analysis reveals isomorphic RBCs and absence of 
casts. 






Iciuria without Hypercalcemia 

, f Hyp erca 

’ hyp crca,ciuria 


;^^' ics ' c ° rticos, “ oid!) 


uirorne 


uyper calC '° ria 

. M pa‘ b,c i ci um kidney stone d/s. 

1 c^ sC of .riction of oxalate, sodium and sugar. 
.S C >:^iction is not advised. 

,r itc a,ci 

,S • fo r Acute Kidney Injury 

HlfLEC r,ter,a ^ failure, loss of renal function and 


( pooP 


c nn t„ m -I O MlOu UJ naVC L 

Patient m ? arS exam incd collected on 2 consecutive days. 

sss."* 1 cxr 

10/o ofTB suspects are expected to have SSP pulm.TB. 
Vint encc factor in XB CQrd facior (Ex|racted ftom virulcm 

bacilli with petroleum ether). 


v a days- 

Lused no' and kdIGO criteria are used 

;> daysA 



(TB) 


{3.1 ^ l*^j^opa t hologicla I consequences of progres- 

r^fJary tuberculosis: 

siveP Lllm . flbr0 caseous tuberculosis 

. CaV,tary TB 

'r Sous bronchopneumonia 

° complicate and progress to — Serous pleural 

* TB ina ' V mnvema, massive obliterative pleuritis. 
effusion- empy __ 

„ marv complex 

* |£ura | p ar enchymal focus + draining pi + Lymphatics 
ffhon focus) 

( ° n Ghon s complex 


t Z ‘ ehl - Nelso method Is m/c used or traditional method. 

urarnlne-rhodomine staining. Is a quick and more sensitive 
method used to examine several smears at a time. 

SpUtUm {ZN staining of sputum smear and 

examination under direct microscopy) Is the gold standard 
and is the method of choice as a case finding tool. It Is 
most reliable single method in diagnosis and control of TB. 
Microscopic demonstration of acid-fast bacilli provides only 
presumptive evidence of TB Infection. 

“F Sputum culture is used for smear -ve cases and to monitor 
response to drug treotment, also used for MDR TB. 

•V Quantiferon Gold (interferron y soluble Ag detection) test Is 
useful for detection of latent infection. 

* MMR (mass minature radiography) is not used now. 



RNTCP Categories of t/t or DOTS short course 
chemotherapy regimes 

* In revised RNTCP program (2010) only 2 categories of 
pediatriv tuberculosis are there.Cat I and Cat 11 



Type of patient 


The m/c symptom of pulmonary TB is persistent cough for 
' 3 Jeeks or more usually a/w expectoration. 


rpretation of Sputum smear in RNTCP 


No. of AFB 

Result 

Grading 

No.of fields I 
examined 1 

0 [AFB not seen] 

-ve 

Negative 

100 | 

1-9 per 100 OIF 

+ve 

Scanty 

100 1 

10-99 per 100 

+ve 

1+ 

100 j 

OIF 



[1 

MO per OIF 

+ve 

2+ 

50 | 

>10 per OIF 

+ve 

3+ 

»zri 


Cat I 


New sputum smear positive (SSP) 
Seriously ill New sputum smear 
negative (SSN) 

Seriously ill New EPTB 


+ 4H } Rj 


Cat 11 


SSP relapse, SSP failure, SSP 
retreatment after default 



2 HjR^S, 


+1 H,RjZjEj+ 
5 HjRjEj 


Seriously ill TB 

Meningitis, Pericarditis, peritonitis, BA or extensive 
pleural effusion, spinal TB with neurological involvement, 
intestinal/ genitourinary TB, Coinfection with HIV, all 
form of pediatric EPTB (other than LN TB and U/L 
pleural effusion) 

Forms of smear negative PTB which are classified as 
seriously ill are: 
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, parenchymal T>ansml«l°n *"1 

M.llto- TO cavitatory da. '"'“p^fpediatnc - 


infiltration. TB with HI Vcoinfection, a 
SSN. PTB except primary complex 

.Not Seriously ill TB , . ..—ent 

LN TB. U/L pleural effusion, peripheral joints in\ 


Sub route Risk 


MIJiJUl.'JJ 


HIV/AIDS 


19 1/1 . . . . a 

. HIV belongs to family retrovindae (subgroup lem.v.ndaeji 


x-«- - DKIA 

HIV is a retrovirus which forms its DNA from 
with the help of enzyme reverse transcriptase 
dependent DNA polymerase). Genome composed o 
S. identical single standard +ve sense RSA cop.es with 
reverse transcriptase enzyme. 


Sexual 

route 


Blood 

transfusion 

Mother to 
fetus 


Occupational 

risk 


Vaginal sex 


Rectal sex 


Oral sex 


Infected 

needle 

puncture 


0.04% | 


(Female. 

a 08 %jv, a | e _ t ^rna| e) 
L4% 


Less tha 



>90% 



15-25% 


2S.35 X m' V ' S ^ 




°-3% (Skin) 

0 09% (Mucous 




?•) 


^errtb 



Strains 

In India m/c strain of HIV is HIV-1 and subtype is C while 


HIV-1 subtype A is most prevalent worldwide. 

. Both HIV-1 and HIV-2 are zoonotic infections. Pan 
troglodytes s rP of chimpanzees has been establ.shed as the 

natural reserv ior of of IIIV-J. 

• HIV enters via CD4. HIV-I utilizes two major co-receptors 
along with CD4 to bind to. fuse with, and enter target cells; 

these co- receptors are CCR5 and CXCR4. 

• R5 viruses. Strains of HIV that utilise CCR5 as co-rcce P tor 
are referred to as R5 viruses. More efficient in infecting 
monocytes/macrophages and microglial cells of the rain. 
Predominates during early stage of d/s.CC chemokines 
RANTES (CCL5), MIPla (CCL3). MIPJb (CCL4), which 
are natural ligands for CCR5. block or inh.b.t entry of 
R5 viruses. RANTES (Regulated Activation Normal I 
expressed and Secreted from T cells). CXC chemokines 
acts on neutrophils, IL-S, 1L-I and TNFct. 

,1V r/mvo. Strains of HI V that utilise CXCR4 are referred 


- In HIV positive individuals/AIDS m/c lyn,p h ^ 

immunoblastic lymphoma (NHL lymphoma) 0 ^ * H 

• Me reservoir cell in CNS are microglial cell 

• Multifocal leukoencephalopathy in AIDS j s 


1 c 3ltSi 


*db v 


»)!( 


virus (Papova virus). 

CVS complications in I Hi: DCM with CHF 
effusion (m/c), tamponade. NBTE, etc. ’ Peric *H|y 
Diarrhoea in f/lV+vc pt: Cry ptosporidia, micro 
and Isosporo belli are the m/c pathogens a/w^N 
HIV +ve pt. Nitazoxanide c/b used. arr< *a i„ 

HIV associated nephropathy: 
o Proteinuria is the hallmark. 

=> Kidneys are enlarged hyperechoiec. 
o D/g is established by renal biopsy, 
o FSGS is +nt in 80% cases. Mesangiopr 0 lif erat - 
in 10-15%, collapsing glomerulopathy etc. ^ 
o ACE inhibitors +/- prednisolone c/b used int/t 


GN 


M/c in HIV or AIDS 


to as X4 Vjruses. 

R5X4 viruses: Many virus strains are dual tropic and 
referred as R5X4 viruses 

SDF-I blocks X4 strains of HIV involve blocking of the 
binding of the virus to its co-receptors. 


Transmission 

• M/c route of transmission is heterosexual. 

• Saliva also contain HIV but there is no evidence of 
transmission through it. 

• Risk of transmission after infected needle puncture for 
HBV is ~ 6-30% and for HCV it is ~ 1.8%. 


| M/c 

Condition 

Malignancy 

Kaposi's sarcoma 

ICSOL 

Toxoplasma > NHL 

CNS/brain tumour 

Lymphoma 

Cause of seizures 

HIV encephalopathy >T OXO 

Cause of blindness 

CMV retinitis 

Eye lesion 

Cotton wool spots 

CXR finding 

Miliary shadows 

Presentation of extra-pulm. TB 

Lymph node d/s 

Dermatological finding 

Seborrheic dermatitis 



Condition 


Tests 


Lipodystrophy (d/to HAART) 

PCP (Pneumocystis jeroveci) 
or (TB in India) 


,abn° rl 


y** 



Candida 

Anemia 

Hyponatremia, SIADH 
Lymphoma 
Cryptosporodium 
Herpes 




counts and opportunistic infec" 


po\* e . jnfection s start when CD4 counts fall below 


nOfW 


nis" c 


, OpP 1 

- <o0/ ^wn M DS (CDC 
b '!,nti^ 200/ML 


case definition) develop when 


<50/pl 


orevention (prophylaxis) of opportunistic 
in HIV 


infection * 1 


indication 


Condition Drug 


200 or oropharyngeal 
^fjdidiasis 
PPDreaction >5mm or 
Prior PPD +; n° t / t or 
Quantiferon+, Close contact. 


H/o untreated or inadequately 
treated healed TB 


PCP 


TB 


TMP-SMX 


Toko IgG -ve or 

Toro Ig G +ve + CD4 <100 


Toxo¬ 

plasmosis 


1NH, 

R1FA (if INH 
resistance) 


CD4 <50 


Anti CMV -ve or 

Anti CMV +ve + CD4 <50 


MAI 


TMP-SMX 


Clarithro 


CMV 


ELISA test is an antibody based most widely used test. It 
is screening test (highly sensitive but less specific). Direct 
solid phase anti-globulin ELISA is m/c method. 

Western him test is confirmatory test and is highly specific 
Test is based on detection of specific antibodies to viral 
core protein (p 24) and envelop glycoprotein (gp 41). 


Antigen 

Represent 

Coded by 

P 24 

Core protein (shell) 

gag gene 

P 31 

Reverse 

transcriptase 

pol gene 

gp 160 (gp 41, gp 120} 
(envelope glycoproteins) 

Surface antigen 

env gene 



MEDICINE 



Window period: Initial 4-8 wks highly infective period 
when standard antibody tests are —ve (seronegative phase). 
Infection can be detected using P 24 antigen assay or PCR. 

As the most sensitive and specific test PCR has become the 
gold standard for D/g in all stages. PCR measures the viral 
load in blood. 

Acc/to CDC 2014 initial testing should be done with a 
combination immunoassay that detects HIV-1 and HIV-2 
antibodies and HIV-1 p24 antigen. 

1 

All specimens reactive on this initial assay undergo sup¬ 
plemental testing with an immunoassay that differentiates 
HIV-1 from HIV-2 antibodie^. 

Specimens that are reactive on the initial antigen/ 
antibody combination immunoassay and nonreactive or 
indeterminate on the HIV-l/HIV-2 antibody differentiation 
immunoassay should be tested with an FDA-approved 
HIV-1 nucleic acid test (NAT). 

HIV-1/2 antigen/antibody combination Immunoassay 


r 


l 




(♦) 

1 


h 


Negative lor HiV-t and HIV-2 
antibodies and p24 Ag 


HIV-1/HIV-2 antibody differentiation immunoassay 

l -- I - 


1 


HIV-1(*) 
HIV-2(-) 

1 

HIV-1 antibodies 
detected 


Do fundus/e 


HIV-H-) HIV-1(») HIV (-) or indeterminate 
HlV-2(+) HlV-2(») HIV-2 (-) 

1 1 1 

HIV-2 antibodies HIV antibodies HIV-1 NAT 

detected detected t 

(+) indicates reactive test result _]_ 

(-) Indicates nonreactive test result 
NAT: nucleic acid test 


r 


i 


Post exposure prophylaxis regime; NRTI + PI x 4 weeks. 


HIV-NAT(H 
Acute HIV-1 infection 


HIV-NAT(-) 
Negative for HIV-1 
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Comorbidity/ Risks 



EarU diagnosis u) HD •”° . D ^, A or RNA PCR, 

3 viral detection assays are useful. DN 

HIV culture and p24 antigen as ^ diagnos tic method 

Mv-dM-pcr is the Kd ne „ boras are ♦« i» 

for HIV-1 subtype B (40 -o ot i 

Is t 2 days of life and >90% > earljest d/g in 

RT PCR is more sensitive and subtype . 

infants >18 months and to identify n 

a i n/ aunnCAn 


Determination of infection status * ^IV ELISA 
cnudren <18 months of age w,in *ve Hiv 
and *ve Western blot. 


Test for HIV using HIV DMA PCR or HIV culture 
if *ve. repeat as soon as possible. 

suggested irtwvalsjat of'age^nd a?4 to^6 month of age] 

6 weeks of age. at 6 to 12 weens o y 

I 


r 


2 ♦ve HIV specific tests 
(DNA PCR or culture) obtained 
on different days confirm Infection 


HIV infection can be reasonably 

excluded in children<18 months 

if negative results occur in 2 or more 
HIV detection tests ( HIV culture 
or DNA PCR) when one is performed 
after 1 month of age and the other 
is performed after 4 month of age. 


POINTS TO FOCUS 


I 


+ D/g of HIV in <2 months old infant is done by ELISA. 

-> Reverse transcriptase sequence in HIV is RNA-DNA-RNA 
* Quantiplex bDNA or branched DNA test is recent nucleic acid 

based test. 

+ Immune reconstitution inflammatory syndrome (IRIS) has 
been a/w the administration of ART. Occurs 1-3 months after 
starting ART d/to precipitous drop in viral load 
■> A single positive virologicol assay (detection of HIV by PCR, 
culture or p24 antigen) suggests HIV infection and should be 
confirmed by repeat test. 

4- in any child >18 month demonstration of IgG antibodies to 
HIV by ELISA and western blot establishes the diagnosis of HIV 
infection. 

4- In AIDS cachexia Marijuana acts as appetite stimulant. 


• ARC (AIDS Related Complex): A term used in early years 
of AIDS epidemic to describe people with HIV infection + 
mild symptoms like generalised lymphadenopathy. There 
isT or hyperactive B-cell humoral responses (efi antibody 
response in AIDS) and follicular/mixed hyperplasia of LN. 


HIV and Tuberculosis 


• T/t of HIV in a patient ofTB: Zidovudine-*- lamivudine+ 
Abacavir. Give rifabutin in place of rifampicin. 



Il — 


1. Reactivation 

MT positivity 

2. D/s progression 

Cavity 

3. Extrapulmonary 

Upper zone 
involvement 

4 . Miliary 


5 . LN -pathy, skin 
reaction to ATT 



CDC ease definition of AIDS includ 


individuals with CD4+ T cells counts < 20 ' 


Immunizations generally recommended^ ^ 



nM-l (IDDM/JOD) DM-II (NIDDM, 
V MODY) 


Kwashiorkor anrf 1 P° nsibl e for CBH intolerance in 
present in Kwashiolkor.^'" 8 nOrm °‘ 0r hy P°gbcem,a is 


80-90% 

95% 


opportunistic infections in pt with 
0 HBV, HAV 
o Pneumococcal vaccine, 
o HPV vaccine 


H, V/A, Ds P >, 


are- 


Newer Drugs in T/t 


• Maraviroc: CCR5 inhibitor 

• Raltegravir: Integration inhibitor 


Enfuvirtide: p 24 entry inhibitor 


i 3 .i5 i>]M=jmnNHLnpf ? 

Criteria for diagnosis of DM 




Diabetes symptoms (e.g. polyuria, po | ydi . 
unexplained weight loss for Type 1) + lpsia *>4 

A random venous plasma glucose > 11 .1 ^ 
or U00l ¥i] 

A fasting plasma glucose > 7.0 mmol/1 (126 
whole blood > 6.1 mmol/1) or 01 

2 hour plasma glucose >11.1 mmol/1 two hours «. 

75g anhydrous glucose in an oral glucose toleranc 3 " 
(OGTT) ,(5t 

WHO 2011: An HbAlc of 48 mmol/mol (6.5%) j 
recommended as the cut point for diagnosing diabetes 15 
Glycemic index : 


White bread: 100 
White rice: 89 
Milk, full cream: 41 


Early (juvenile 
onset) 


Late onset (>40 
year) (maturity 
onset) 


, DRj, DR 4 ) 



|et cel ' 
iUt ° ina) 


Honeymoon phase 

reqmremem is ^creased to < 50%. This is 
diabetes. D/to residual P-cell function. 

Somogyi phenomena 

beJettinl SWmgS ,n msulin levels (hypoglycemia 

hd , hyperglycemia), Rebound nocturnal 
ypog ycemia with sweating, headache is followed by 
ry mommg hyperglycemia d/to release of counter 
in^V^ 01 ^ ^ 0rrnones ' Usual 'y seen in patient given excess 


ED 


MED1C1N 


[ r esP° nSe 


itivitY 


Yes 


freQ uent . 
>* tl0n 
Glucag° n 


DKA 

High, suppressible 


insulin 
pathophYS’ 10 


Severe lack of 
insulin caused by 
reduction in B-cell 
mass 


No (insulin 
resistance +nt) (But 
respond to SU] 

Non -ketotir 
hypersmolar coma 

High, Not 
suppressible 

Normal or T 

Insufficient insulin 
secretion relative to 
glucose load. 


insulin. 

insulin dose adjustment is required (dose 
should be i e d). 


Dawn phenomena 

Is early morning hyperglycemia (5-9 a.m.) without a 
preceding nocturnal hypoglycemia d/to exhaustation of 
lologically available insulin. Both midnight and early 
mommg RBS is high. 

[Mn. Don does not have hypoglycemia] 

There is overnight GH secretion (predwan surge of GH 
m IDDM) and increased insulin clearance and, hence the 
night dose of insulin has to be ted. 


gj7o[NTSTbFOaJS_ 


^Remember that most of the points in type-ll DM are- no, non 
and not 


j 


nci 

4 . Type-/ DM, malnutrition related DM and pregnancy related 
pM is associated with HLA. 


Complications in DM 

• Complications of DKA: cerebral edema (most dangerous) 
venous thrombosis, ARDS, MI, acute gastric dilatation,. 
Life threatening infections a/w DM are —Rhinocerebn 

mucormycosis, emphysematous pyelonephritis, malignai 
otitis externa. 

• Silent MI may occur. 


Malnutrition related DM (MRDM) 

I m type of diabetes in India a/w PEM (Kwashiorkor).ln 


tropical countries onset < 30 yr 
# hallmark is non dependence on exogenous insulin to 


Microvascular complications in DM are 

Diabetic nephropathy 

Diabetic retinopathy (NPDR/PDR, macular edema) 
Diabetic neuropathy (Sensory, autonomic) 




prevent ketosis. 

nt because of subnormal P-cell function and Macrovascular complications in DM are 

lerclucasonemia --- 


• ketosis is absent 
absence of hyperglucagonemia 


. environmental toxin cassava (tapioca), fibrocalceous . CVD (CereZSrZ 
pancreatic diabetes _ ' 

• PAD (Penpheral vascular d/s) 


A 
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• ( 

cnr, -v diabolic iicpliropiilhv •. ‘arc 

iliahetic neuropathy. Kr ° a ln,minilr «a s,a gc) and 

* t <>/»!/>//(■, uhi.l, 

early diabetic rolim> l v',i| /0/ n ’ Vl ' r ' t ' tl ni,h t/f "> DM 
retinopathy and peripheral vascular d/s. 

Diabetic Nephropathy 

# °l diaVeb^nep'''^ ,,10 st sensitive for early diagnosis 

i m port jiagno^'**'°' nc rs ' fi « <MAU: U Cr ) is 

‘ glomerulosclerosis bur 

wire lesions Tr rOS,S Wi,h Kimmeis^il Wilson 

• Reno o , '” OS1 P alh »E"omonic. 

. r amyloidosis may develop. 

previous 3 months*""'' "' C mCa " bl ° 0d S ' ucos ' level ° r 


Dl 'abetic Neuropathy 

* Hypoglycemia unawareness may occur. 

a k? V ° anC * St ° ckin e s b’Pe °fperipheral neuropathy. 

* ANS dysfunction. 

^1/c form of diabetic neuropathy is distal symmetric 
sensorimotor polyneuropathy (DSPN). 

Mononeuropathy is less common. Involvement of 3rd CN 
(oculomotor) nerve is m/c and is heralded by diplopia. 
Ptosis + diplopia + ophthalmoplegia with pupillary sparing. 

Skin manifestations of DM 

* Necrobiosis lipodica diabeticum: Front of leg 

* Acanthosis nigricans: Nape area 

Diabetic dyslipidemia 

* M/c pattern of diabetic dyslipidemia is tTGs and 4-HDL. 


T/t Goals for adults with diabetes 


1 Index 


Goal 

Glycemic control 

HbAjC 

< 7.0% 


PreP Glucose 

70-130 mg% 


PostP Glucose 

<180 mg% 

BP 


<130/80 mm Hg 

Lipids 

LDL 

< 100 mg/dL 


HDL 

>40 mg/dL (for men), 

>50 mg/dL (for women) 

_ 

TGs 

<150 mg/dL 



Factors Affecting Insulin Requires 

• Insulin sensitivity is ted with 
insufficiency. As a rule, insulin 


e nt 

Pro ^e Ss 


u n require- °f 

cases with renal failure, exercise. Ul1 d Cc | ^ 


Insulin 


requirement is ted in high 
hyperadrenal ism (d/to high Epi\’ jyp Cal °ri c 
Drugs (Diazoxide, thiazide, p| K - n yljf" COc or, (p . 
Somatostatin, K. f depiction. Prop^ C °ty 

Insulin stimulators (which ie the rcqui r , °S, 

acids. Drugs (theophylline, sulfonylurea*, 

Inloetmnl / ft 1 I) fl 


% . 


Jx 


Intestinal hormones (GIP, gastrin, sec.™ ’ P-aen 
c AM Pete. ln ’ CC K) \ 


POINTS TO FOCUS 


■> In animals with experimental diabetes 
markedly ameliorates the diabetes. 



•F If a patient with hyperglycemia Is given insulin 


Hypokalemia. 


Bariatric Sx should be considered in 
type2 DM and BM1 >35kg/m 2 . 



lndi vid Ual 


Newer Drugs 

• DPA IV inhibitor: Vidagliptin, SidagHpti n 

• Glucagon like peptides (GLP): Exentide, Li r 

• Amylin anologue: Premalinitide. 

• Tlierapy which can results in p cell preservati 

0n: Imereti, 


etins. 



CONNECTIVE TISSUE DISORDerT 
(CTD) 5 


SLE 


SLE like syndrome (drug induced lupus) is Seen 
- Hydralazine, procainamide, INH, Penicillajj^ 
methyldopa, carbamazepine (Not with penicillin) 

[Mn: PIH Pt consumes methyldopa] 


ar e - hypocomplemcnlemia, anti- 




po 


Stic ^^proteinuria > 3gm/d 


InMCTD 


l( | pC rSlS of prostaglandin L is seen in lupus 




»' V c ’ 


Anti-U, RNPAb 
(Anti VJ, RNP is an 
Antinuclcolar antibody) 


l^iib 




ics^n 


Cardiac/f are - Pericarditis (m/c), Libman sac ts 
(verrucous) endocarditis, heart block, valvular 
incompetence. 

Characteristic renal lesions are - wire loop lesions (stao f 
IV), membranous GN and focal GN. 

Typical skin lesions are - Erythematous "Malar butterih 
rash" 

Most specific antibody for SLE is anti-ds DNA and anti- 
Sm. For drug induced lupus it is anti-histone antibody. 


. Sicca syndrome 

> s j ia t>i t ual abortions, coomb’s positive 
of ? JA ) f n on-crosive arthritis, myalgia 

* ^ lytic anCrn 'olyscrositis. 

nlg' a ’ r y ■ tnre - polyserositis, neuropsychiatric 
11"’ '^Tpbrolic syndrome (MCN). myo/ 
.^l^ocyropenia. 


POLYMYOSITIS/DERM ATQMYD^lTI^ 


rdit>s- 

ififs191 

V^seen <n SLE are 


1 


Erosions in joints, joint 


Thar/by non erythmatous rash over face which is 

* Chl f Tpos<P regn ° n T Cy see n in polymyositis are -v Ocular/facial 
S . finding’ NO Family history, m/s dystrophy 
- - 


Autoimmune in origin 

Skeletal m/s is damaged by non-suppurative inflammatory 
process dominated by lymphocytic infiltration. 

Cl/f: 

° Polymyositis spares skin, while dermatomyositis is a/w 
characteristic skin rash (Heliotrope, Gottron’s rash) 

° In polymyositis there is symmetrical weakness of 



wtoicmt 


iti/s 


invo 


»«* „ 

, Most S en 

cific 


ANA (+ve in 80% of cases) 
Anti - ds DNA (Rim or peripheral 


siti ve antibody is 

body > s An 

Spec.- antl m on jrnmunofiuoroscence studies) 

' st3i ningpa .p er an tibody is -» Anti - Sm (Speckled pattern 
, Most speC ' Jjuoroscence studies). Marker of CNS lupus, 
on i mltiun ° j- ic/c h ar acteristic antibody for drug induced 

* M ° St Anti - Histone 

lup uS SS _ A ) is positive in Sjogren/ sicca syndrome, 

# Anh' Ro ( , con oenital heart blocks) and ana - 

„eonatal l«P us(a/ " 


proximal muscles (of pelvic, shoulder girdle) but 
ocular/extraocular muscles are never Involved. 

° Incidence of neoplasia is higher in pi. over 40 yrs. age. 

M/c associated malignancies are lung, breast, ovary. 

GIT and lymphoproliferative d/s. 

° Cutaneous manifestations of dermatomyosistis are — 
Severe itchy lesions, heliotrope skin rash, Gottron's 
papules, nail fold telangectasias, poikiloderma, shawl 
sign, mechanics hands, calcinosis cutis. 

Lab/f: 

° Dermatomyositis typical skin rash, m/s weakness, 
EMG changes, t serum CK (no need of m/s biopsy) 

° Polymyositis typical clinical features, EMG, serum CK. 

T and diagnostic m/s biopsy. 

° Specific antibody in myositis: Anti Jo-1 
» T/t: 

0 Glucocorticoids 

° If no response to GC's than cytotoxic therapy c/b given. 


> lupus 



3 


POINTS TO FOCUS 


jn drug educed lupus are m/c d/to: Procainamide in 75% 

* , H ydralazine 30% 

I To detect ANA on immunofluoroscence rat liver sections are 
used. 

I Anti ds DNA is specific and diagnostic test for SLE. 

* mti toeisomerase- 1 is marker for systemic sclerosis. _ 


Imp. findings NOT seen in polymyositis are 
m/s involvement, rash, F/H, m/s dystrophy 


Ocular/ facial 


SJOGREN'S SYNDROME 


i in scleroderma 

o ln Diffuse systemic 


o In CREST syndrome 
(limited S Sc) 

• Localized scleroderma 


Anti - topoisomerase Ab 
sclerosis (S Sc) 
Anti-centromere ab 


Anti-centromere ab 


• It is chronic, slowly progressive, autoimmune disease 
characterized by lymphocytes infiltration of exocrine 
glands resulting in xerostomia (dry mouth) + dry eyes 
(keratoconjunctivitis sicca or Sicca syndrome) 

• CUf: 

0 Middle aged women affected 

° Xerostomia + kerato- conjunctivitis sicca + parotid 
enlargement 


i 
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o tion > IS,a/arthmiS(m/Cextra 8 ,a nduIarmanife S ta- 

Raynaud’s nhenr>™ 
o I . pnen omenon 

Lung involvement 
Vasculitis 

L >mphadenopathv n 

Waldenstrom’s m-ir Pseudo| ymphoma and 

» A/w other ail ,° macro 8lobulinemia 

SLE . scIerodemu rn pBC d v ,,IOS ' Comm ° nl >’ RA - «l*r I'ke 

amides (suIfaHi^- ‘ ' \ l ' raraco "J»»ctivitis sicca: Sulfon- 
• T/t: U SUa ij v _ ne ’ su| fasalizine), aspirin 

duJ ar manifestation 0013110 Glucocorticoids for extraglan- 

£,arnee *P'- WixOnab. TNF inhibitors. 

(SYSTEMIC SCLEROSIS) 

Multisystem d/s d/to fibrosis of skin, blood vessels, and 
* Cl/f° ra ° rfians incI uding GIT, lungs, heart, kidneys. 

Young females in 3rd-5th decade affected. 

M/C symptom: Raynaud's phenomena (sausage digits 
c/b seen) 

Skin —> Calcinosis, ulcers, fibrosis, thickening. 

* Dysphagia, muscularis atrophy, pseudo- 
obstruen 

° Lung -» ILD/ pulmonary fibrosis ( leading cause of 
death) 

0 Kidney —» Renal failure. Scleroderma renal crisis is 
precipitated by: Sulfonamides, Hydralazine, Procarba¬ 
zine, INH. 

° Skeletal —> Symmetric polyarthritis, fibrosis (tightening 
of fingers), resorption of bone 
° CVS —> Pericarditis, heart block/ failure, arrhythmias 
’ Lab/f: 

0 Anti-topoisomerase I antibody in —> Diffuse SSc. 

° Anticentromere antibody in —> limited SSc (Sclero¬ 
derma) a/w good prognosis 
° ESR t 

° Anemia, hypergammaglobulinemia, T IgG. 

T ft: 

° No specific T/t 

° t/t of involved organ is done with penicillamine, 
glucocorticoids, CCB’s, antacids. < 

Localised form (cutaneous) of scleroderma is a/k/a 
morphea: there is no organ involvement. 




CREST Synd (Limited Systemic Sclerosi ) 

• CREST stands for Calcinosis, Hay naU( j, 


Phe 


Esophageal hypomotility, Sclerodactyly, y vne„ 

Anticentromere antibody is seen whictT ■ anf = e cta s 

indi Ca ^ '»» 


prognosis. 




Indication of Glucocorticoids in SLE 


Nephritis 
Hemolytic anemia 

Pericarditis/Myocarditis 
(But not endocarditis] 

Alveolar hemorrhage 

CNS involvement, convulsions 

TTP 


° nd /?4 



Pericarditis 
Perforating eye| 
Ac tive and 
disease. 



SSc. 


Mixed Connective Tissue Disease (MCTD) 

• It includes combination of symptoms of 
polymyositis. 

• Cl/f: Presenting feature is Raynaud’s phenom 

hands, arthralgia, myalgia and fatigue. ° n ’ Pufly 

Pulmonary involvement occurs in 85 *% 
Membranous GN is common. Ca sej 

• Lab/f: Anemia, +ve direct Coomb's test i eil 

thrombocytopenia, hypergammaglobulinemia 

Antibodies to U,RNP. 


13.17 


MISCELLANEOUS TOPICS 


> accumulation 


WILSON'S DISEASE 

• Also k/as hepatolenticular degeneration 

• Autosomal recessive metabolic disorder d/to 
of copper in hepatocytes 

• Mutation in gene on chromosome 13 (ATP 7B) 

• Basic defect 

° Reduced biliary' excretion of copper. Copper saturates 
liver, spills in plasma and spreads to other organs. 

° Deficiency of ceruloplasmin (a copper binding protein 
in plasma) 

» Patho 

0 Copper content of substantia nigra is high, 
o Severe degeneration of lentiform nucleus. 


n t with liver disease while older 

, r nati enlS ^neurological disease 
, ^ „ f escnt vV,U nf h atitis may be seen - acute, 

’ > tS f ( all f° rrnS °j ve cirrhosis) 

ch ro0,C h a ern olyti c ancmia * s P lenomegaly 




, c[,i c^ cp0S L- 

p ;> gl 

cf° fea Jis/liv cr 




, r e* lS 


tion 

Ba< s 

t y/ rigidity 
flap 


ning' tremors , cerebellar ataxia, 
dysphagia, dysarthria. 


spasti^ d/to copper deposition in caudate 

MeiiS' , are >’ c ' vcr secn ^ 

1,11 , t cl“"* C ' bran e of cornea: 

/5‘" s ' met me Illb rinlI (greenish brown ring seen at 

! <cr- "'‘iCea in deep layers of descends 

|j’V ,,ph e n u nnowerea.ara« 


H. influenzae, and S. aucrus are m/c organism recovered 
from lung secretions. In newly diagnosed cases thereafter 
pseudomonas aeruginosa predominates. 

• Meconium ileus is typical in newborn. Distal intestinal 
(colonic) obstruction is seen. 

' D/g\ Immunoreactivc trypsinogen (1RT) and CFTR 
gene are the markers of d/s activity. Nasal pn-d (potential 
difference) csimation is also useful. 1RT is a screening 
test in newborn for CF. Sweat chloride test is another 
useful test. 

• CXR reveals hyperinflation and small airway obstruction 
in early stage and bronchiectasis in later stage. 

• T/t: Pancreatic enzyme replacement, replacement of fat 
soluble vitamins particularly vitamin E and K is useful. 

HEMOCHROMATOSIS 





gee 


urrent 1 


renal calculi 


4. K- ldney ', c0 pic hematuria 

: ^pi»« aicinosis rer 

tional control, depression, 1 sexual 


5 Ps> c 
0 Loss 
drive 


hiatnc • 

of emot 


lab/f 


S upP ort,Ve l c0D ner and in ceruloplasmin copper 
. 1 in * onoer content (> 200 pg/24 hr) 

. t in free C c P o P pper excretion (> 100 pg/24 hr) 

° ! “Reposition in liver tissues 

[ | cenil°pl asm i r 'f 


. Liven 

. T/t 


biopsy 


is definitive and gold standard lx. 


, For initial hepatic manifestations 

„ Without decompensation: Zinc 
# Wlth decompensation: Cu - chelators (Trientene 

and Penicillamine) 

2 for initial neuro-psychiatric manifestations 

0 Tetrathiomolybdate 

f yy pr FIRROSIS (MUCOVISCIDOSIS) 

. Autosomal recessive disorder d/to mutation in the CFTR 
gene located on chromosome 7 

» Char/by epithelial dysfunction, sinusitis, ted sweat 
chloride, azoospermia. Altered pH of surface secretions. 


Disorder of excessive iron storage c/by deposition of 
excessive iron in parenchymal cells 
Hereditary H~ is an AR condition which is genetically 
heterogenous and is a/w mutations in HFE gene located on 
chromosone 6p and is HLA-A linked.Common in males. 

A/w incomplete penetrance .A/w cardiomyopathy and 
DM, hepatic cirrhosis, SCA, HS, sideroblastic anemia, 
congenital dyserythropoietic anaemia. 

• 2° hemochromatosis results from hemoglobinopathies like 
P -thalassemia, 

• Excess iron is deposited in liver, heart and pancreas 

• Liver is the first and m/c organ to be affected (95%). 

• Cl/f 

Hyperpigmentation, diabetes mellitus (bronze diabetes), 
arthritis/arthropathy, gynecomastia, testicular failure, 
hypogonadism, cardiac failure, hepatocellular ca (cause of 
death). 

• Lab/f 

0 tin % transferrin saturation (>45%) is the earliest 
phenotypic abnormality in hereditary h~. 

0 t in serum iron, s. ferritin. 

0 t in U1BC (unbound or unsaturated iron binding 
capacity). UIBC = T1BC - Serum iron 
0 liver biopsy is diagnostic 

• T/t - Phlebotomy is TOC. Desferoxamine is given is severe 
anaemia cases. 


IDIOPATHIC PULMONARY HEMOSIDEROSIS 

• Condition affecting lungs 
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Also k/as essential brown induration of lungs or Ceelen- 
Gellerstedt syndrome 

Triad of hemoptysis + IDA (anemia) + dilTuse pulmonary 
infiltrates 

There is sudden 4- in hct level with the onset of active 
respiratory d/s. 


SARCOIDOSIS 


Characterized by non easeating epithelioid granuloma 
on pathology and radiologically by: 

B/L hilar lymphadenopathy with egg shell calcification 
(hallmark), miliary' shadow, pleural involvement. 

Garland {rind: consist of enlarged Rt paratracheal LN + 
Rt. hilar LN + Lt hilar LN (1-2-3 sign). 

• Lab/f 


° Positive KvcinTs skin test, 

° Schaumann’s bodies. Asteroid bodies. Conchoid bodies 
within giant cells 
° RA factor may be +ve, 

° Angiotensin converting cnz. (ACE) level in blood is 
raised which indicates severity of ds 
° T|, cells and lymphocytes are increased locally (at the 
site of d/s CD4: CDS ratio is very high may be upto 
10:1 in BAL) but no. of T M cells in the blood are normal 

• In childhood S~ is a/w B/L parotid enlargement 
(parotitis), a high incidence of spontaneous remission 

• Clinically S~ causes addison’s disease, DI, hypercalcemia, 
uveitis, (adrenal gland involvement is rare) 

° Respiratory symptoms are m/c presentation 

Lung involvement in form oflLDs, pleural effusion and 
rarc/v cavitation 

° Skin involvement in form of skin nodules (erythema 
nodosum) and lupus pernio 

° M/c CN involved is 7th (facial n) with u/L facial palsy. 
Other CN involved are 3, 6, 9. 

• Vanishing bile duct syndrome in sarcoidosis may be seen. 

• Biopsy confirms diagnosis. 

• Tuberculin test is negative. 

• DOC is glucocorticoid. 


ASBESTOSIS 

• Asbestos is of 2 types — serpentine (chrysolite) and 
amphibolite (crocidolilc, amosite etc.). 

90% of asbestos is of serpentine (chrysolite) variety. 

• Chrysolite and amosite are safer variety ol asbestos 


Asbestosis is most commonly a/w crocid 0 ]j 


Asbestos dust may be deposited in the alv^ llbr es 


r >br, 


bases of lungs. Fibres are insoluble. 


eoli 


and 


Lung fibrosis is diffuse and basal (i n contr a ■ 
which fibrosis is nodular and in upper 20rie ^ to s 'lii 


% 


\ 


lung changes Silicosis 


Fibrosis 

Nodular 

Involes 

UZ 


i^basal 

Mn: BASU; Basal-Asbestosis, Silicosis- Up per 



% 


h VeSl % 

b “"“S 


* 11 lobio 

Ferruginous body is a macrophage derived u 
finding in ILD/ asbestosis that is a result i 
inhalation and is seen on Hand E stain. r ® a,1 ic <j, 
Asbestosis leads to: 

1. Pleural plaques: Develops within 1-2 y r j 
diaphragmatic pleura.Indicates exposure 1 V ' 
damage. 

2. Pulmonary and pleural fibrosis 

3. Pleural effusion: Hemorrhagic, asymmetri 

philia+ Ca ’ 'osiiio. 

4. Asbestosis takes 10-15 yrs to develop r 

interstitial pattern on CXR °" er 

5. Retroperitoneal fibrosis 

6. Cancers 

(a) Ca bronchus/lung: 15-20 yrs, a/w S mokj n 
cancer is m/c cancer in asbestos exposed ^ ^ 

(b) Cancers of GIT , rS ° nSi 

(c) Mesothelioma'. No relation with 

effusion*. It is a very rare cancer of pleura/ 

S trong a/w asbestos exposure (esp. of C r • 
amphibolite variety) 0|,c 

CXR shows a ground glass appearance in lower 2i),i 


smoking, asci ^ 


P er 'ione^ 


lungs. 


FAT EMBOLISM 


- '"5' ,e are used ' 

( ^> do 

’' ., B ok!0 ., . 

CVC insertion/removal, 

Cr3 " |,ich P erf °™ ed reVerSe 

s iti ofl in cas eS 

'V^TlwpoKnsion, tachycardia, sudden 
a^' 1 

<$*" , in f' lC ° Angiography- 

tnd l'°C ,s •" TEE <TranS esophageal 

5o6'»P W) „ ve en therapy) * TOC for arterial AE. 

.^.H^urisa!-^- 

Mil'-" 1 ' 


in«l veI 


ret' n3 ‘ occur. 

ofb ra,nmy 


;se ls involved. Cerebral purpura Bfll>blNTSTOF6cUS 


1 


surgeries performed in sitting NORMAL PRESSURE HYDROCEPHALUS 


*>- t CSF proteins is seen In — infections, ICH, CBS, MS (multiple 
sclerosis), malignancies. 

•V 4- CSF proteins is seen in — Repeated IP, pseudotumor cerebri, 
etc. (but not in hypothyroidism) _ 



ill' 1 


Characterized by triad of 
° Dementia (memory loss) 

° Apraxic gait (gait disturbances) 

° Urinary incontinence 
K/as Adam's or Hakim's triad. 

' On CT - lateral ventricles are enarlged but minimal or 
no cortical atrophy (communicating hydrocephalus with 
patent aqueduct) 

» On LP - Opening pressure is in high normal range. CSF 
biochemistry is normal. 




^ ber r.mmon after long bone # esp shaft of 

,ml>» lis,n ' S r; 2 to 72 hours after #. Et CO, levels 

,„»>■ ' l5 “ jljy SW " 

% ro z«° . olism is common during surgery above the 

V«.*“ s,ir l to head/n=ck region) esp m srftrng positron. 

’ level of 1 *'! ’"Ling surgery- Signs are unexplamed hypo- 

Usually d “ di g and sudden decrease in Er CO, levels 

l* 1 ” 


PORPHYRIA 


^OOTUMOURCEREBRi 

-r,i„ n idiopathic intracranial hypertension. 

, k/as BernS" ,u ‘ . ..r__ r._:—« 


Also 1 


3S c j 1CT probably resulting from impaired CSF 


• 010 ^jonby arachnoid villi. 

3 limin' 1 hea dache that is worsened by coughing/ 


Eat embolism of lungs typically appears 12 to 72h OUn 
(lucid interval) after long bone U especially ofthelemm 
or tibia. 

Also observed or a/w acute pancreatitis, parenteral nutrition 
of lipids, liposuction, cardiopulmonary bypass etc. 
Bergman’s triad of arterial hypoxemia + 
confusion (delirium) + petcchiae especially over ant 
neck, shoulders and chest. 

Arterial hypoxemia is always present and may progress to 
ARDS 


y ° ims - femak ' ° bese ' 

• M ° pk n_- Glucocorticoids, Vitamin A toxicity, 

DniiiS Causing 1 , 

" c Cline OCPs, Nalidixic acid, nitrofurantoin. 

by TlCP with a >20mm Hg, normal 
n0 nnal CSF cell counts and proteins and 


» M/c type — PCT (d/to def. of uro-P -decarboxylase, maxm 
photosensitivity) 

• All porphyrias are AD disorder but Congenital 
erythropoietic P' is AR 

• Psychiatric manifestation are common in — A1P 

• Photosensitivity is seen in all types but NOT seen in 
A1P 

• Erythropoietic protoporphyria is d/to def. offerrochelalase 

• Congenital Erythropoietic protoporphyria is d/to def. of 
uroporphyrinogen III synthase 

• Increased prophobilinogen in urine is seen in—AlP, 
Variegate P~, Hereditary P~. 
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SOME POINTS OF SPECIAL MENTION 


sensorium, 

normal ventricular size. 


, T/| . US ually self - limiting, monitoring of visual acuity, 
acetazolamide, repeated LP. 

In contrast malignant hypertension is characterized by 
b L papillodema, macular star, silver wiring of arterioles 
(highly exaggerated light reflex). 


S2: Second heart sound 

• Due to closure of semilunar valves (aortic and pulmonary). 

• Normally A2 is followed by P2. 

• In inspiration blood T ses in RV but i ses in LV. So split 
of S2 T ses. In Expiration blood 4 ses in RV but t ses in 
LV. So split of S2 X ses. [SI —>A2—»P2) 


1 


Scanned by CamScanner 


























Split of S2: 


Wide Split 


Variable 

/nspira'and expira" 
split def¬ 
late P2 


RBBB, 

PS 


Paradoxical split 


Fixed Pattern is SI —P2—A 2 


ASD 


Forty P2 

Bundle of Kent 
(accessory paths 
which takes 
impulse earlier 
to RV) 


Late A2 

LBBB, 

AS, 

Systemic 

HTN 



• Orthostatic hypotension is treated by: 
o Midodnne (a I agonist) 

“ Pyridostigmine 
® Fludrocortisone 

For postprandial OH-PG inhibitors (Jbuprofen 
Jndomcthacin), midodrinc, octreotide can be used. 

• Subendocardial hemorrhages are /lame s ape 
hemorrhages seen in LV. on left side of! VS on the opposing 
papillary m/s and adjacent columnae camae. Hemorrhages 
are flame shaped, confluent and tend to occur in conlinuous 

sheets. , 

• lloproit, is a prostacyclin analogue which is very s o 
acting. It lowers pulmonary vascular resistance for up to 
hours with little effect on systemic pressures when given 
via aerosol. Epoprostenol (PGI : ) is similar in mechanism 

and action. 

> Inflammatory myopathies:- 

* Polymyositis 

-- Derma tomyositis 
s Inclusion body myositis 
Parts of cerebrum affected in: 





Affected In 

Remark 

I Temper: 1 . lobe 

1 HSV, Infection from otitis 

1 media 

- 

1 Parietal lobe 

I Infection from systemic 

1 circulation, A5D/VHD 

— 

Basal ganglia / 

Babies, Wilson's d/s, 

TB, Infection from otitis 

1 

l 

media 



nfire brain 
diffuse) 


Arboviral encephalitis, 
Urrry body d/s 


, 3 "Ezmxnmazu 

• 100% Oxygen will NOT improve the cyan 0s j s 

or intracardiac shunt. 01 

. Alveolar -arterial oxygen grad.ent ( A . aQ 
increased in - Hypoventilation ^ „ 

. Infective Endocarditis is usually NOT seen win. 

. In congenital Rubella usually NOT seen ^ A$ " 

• Co-arcUtion of aorta is NOT associated w ith „ 

• Rt. axis deviation is NOT seen in —. Tricus p j d S 

• Split S. is NOT seen in * Tricuspid atresia. **** 

• S 4 is NOT seen in — Ventricular aneury sm ^ 

. Soft S, is NOT associated with — Short P.R. ^ 

• L V hypertrophy is NOT seen in —»MS 
. Aortic regurgitation is NOT seen in _ M 

infarction. 

• Vegetations are NOT firmly Fixed to valve in j 

bacterial endocarditis Cctl 't 

• Pulsus paradoxus is NOT seen in ► ippy 

• Early diastolic murmur is NOT seen in Th )To , 0xj 

in a old person. Wcos U 

. Clubbing is usually NOT seen withChronic bm , 

SCLC 

• Amyloidosis is NOT seen in —* Chronic bronchitis 

• Bronchiectasis is NOT seen in + Ca-bronchus ~, 

• NOT seen in idiopathic pulmonary hemosideroj- 

Eosinopenia 

• NOT a cause of secondary hemochromatosis 

• NOT true of acute rheumatic fever with carditis — p r 
is elevated, myocardial biopsy shows necrosis 

• NOT a cutaneous manifestation of dermatomyosj t jj 
Salmon rash. 

• NOT true about mesial temporal sclerosis — Distinc,: 
b/w' grey and white matter is lost 

• NOT true about temporal lobe arteritis — Worsens 
exposure to heat 

• Insulin resistance is not seen in —* Addison's disease 

• Aseptic meningitis is NOT caused by —► Measles 

• Pneumococcal vaccine is NOT indicated in Cystic 
fibrosis 

• CSF Pleocytosis is NOT a characteristic of-* GBS 

• NOT true of GBS — Sensory level is seen characteristically 

• jaw jerk is NOT brisk in — Myelopathy 

• J/ypcr-rcflexia is NOT seen in -* Tabes Dorsalis 

• In MG NOT seen — Absent DTR 



V 1 . i *’ 5 


B MuH'P leSck * rOS,S - - 
c ^>- NOT! “"' n 


• Arsenic 


weakness 
tria¬ 


ls 


NOT caused by — 
Resting tremors 


is NOT given in diabetic neuropa- 

- NOT seen in — glucagon excess. 
1 cysticercosi 

Carbam- 


h'oG 

S .^ 51S< 


* l "’’ cis can oc 


.i* , aN : 


v,iten““" NOT a/w 

,|ar les'° n , by — a-methyl dopa 

in CmboUSm 

‘of ^ .jjble d,3E 

> f 3 re" 3 . _ T/l of hypercalcemia 

NOT used ,n • 

*• „ hM»8 l)Ce Sf used in ncurocystjc.ro,*,s 

S?"”H d ^"i” m/m ° f Stat “ S eP "' P,,CUS “ 

npi? N '°. a pio tri S ine .. 

NOT " '• i,h “ 5 ’ FU 
•^toxicity >s 1 Tseen with — Mtx 

Jf si de Session is NOT seen with - Vincristine 

B f L iparaS in3S ^ Glom erulonephritis (but renal artery 
* seen in 

CU NOT seen at —* extremities. 

^,io„ S -NOT seen in-TP. 

-aired P ,a "; - ^jqT very useful in -* 1TP 

| JJelei ^flsion does NOT contains -1 mesothelial 
; [nTB Pleural eftus 

cells u lllnsis — Xanthogranulomatous pyelone- 

iS0Ta /wtuberculos. 

ph"" 5 „n.ed bv colonic flora — Lignin 

• N0 Tfenn . ■ p-hY pemlriosteronistn 

' ^oT 5 seen" in sarcoidosis — Osteomalacia, 

involvement . . 

, p MU dotumour cerebri is not 

.t-««»* N0Tse ' 0 " i,h , _ ,, , 

o SCLC (Seen with large cell acleno Ca. of lung) 

0 Sarcoidosis. 

, Hypercalcemia is not seen in 
o Acute pancreatitis. Celiac d/s 
o Myositis ossificans progressiva 
o Tumour lysis syndrome 
o Phenytoin therapy 



Pedal edema 
adrenal 

seen with —» Gentamy- 


Metabolic acidosis 

Hypokalemia is NOT seen in —* ARE and CRF 
In Hyponatremia NOT seen —* Periodic paralysis 
NOT a metabolic cause of vomting —► Hypocalcemia. 

In alcoholism NOT seen —► Polycythemia 
Plasmapharesis is NOTused in —* Cholinergic crisis 
Peptic ulcer is NOT seen in —* Pernicious anemia, PV 
syndrome. 

NOT included in WHO criteria of polycythemia vera — 

High LAP score. 

1 Hepatomegaly is NOT seen in —* Hepatic porphyria 
► Anti-phospholipid syndrome is not afw * Pancytopenia 
» Lupus like syndrome is NOT caused by * Penicillin 

• NOT seen in sarcoidosis —* Lung cavitation 

• NOT a cause of charcoal's joint —► Poliomyelitis 

• NOT true about pseudogoul —* Involves small joints 

• NOT true of gouty arthritis —• 90% cases are dfto uric aetd 
overproduction 

• Fibrinolytic (thrombolytic) therapy is NOT beneficial in 
— NSTEM1 

• Midline granuloma are NOT afw —♦ Sjogren syndrome 

• Pulmonary hypertension is NOT seen in —* Pulmonary 
stenosis 

• Uncontrolled hypertension is NOT a/w increased risk of 
—*■ DM 

• Spastic paraplegia is NOT seen in —* Lead poisoning 

• NOT a cardiac manifestation of HTV —* Aortic aneurysm 

• NOT a cause of systolic thrill in ICS 2nd and thud * 
Ebstein’s anomaly 

• Hirsuitism is NOT caused by —»Hyperthyroidism 

• B/L medullary nephrocalcinosis is NOT seen in —* 
Autosomal Reccessive PKJD 

• NOT seen in right cerebral hemispheric lesion —► 
Dysgraphia 

1 NOT seen in HIV positive pt —* Inclusion body 
> Congenital hypercoagulability is NOT seen in —* 
Antiphospholipid syndrome 

• NOT seen in Antiphospholipid syndrome —* Bleeding 
disorders 

• Joint NOT involved in RA —► Tarsometatarsal joint 

• Joint of hands are NOT involved in —► AS. 

• NOT a cause of Homer's syndrome —* Medial medullary 
syndrome. 

• NOT a marker of active replicative phase of chronic 
hepatitis B —*■ Anti HBc 
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Involv 


cs 



d/ g Of CMF 


EfrJUWj 


* NOT true of 

lJ ocp conical neurons ° ,na,IC ,oukod .vstrophy — 

Cardiomyopathy is NOT c 

• N°T a major Framingham Cr",^ a ’ kapt ° nuria 
Hepatomegaly. ^ Cri, eria f or 

' f 0; " l,rc °f medullary cystic kin 

• NOT true of sub-cndocarlsn Hi £* ESR 

wall. oocardial hemorrhages —* Involv 

* K '° T CaUSed - Strychnine. 
Calcium restriction patients of nephrocalcinosis —► 

NOT recommended in t/t of h , 

chances — , 1 - v P erca,c emia without ECG 

> n \, n La, cujm gluconate 
Drug NOT useful 

Fenoldopam. Preventing contrast nephropathy — 

not an autoimmune d/s Sickle cell d/s 

insulin ° ^ aI ' enI w **h lype 2 DM never requires 


f °. r T y re,te syndrome is clonidi, le 



"atershed infarcts b/w distal PCa ! 
resnlfc <r> v i.„:_s-u/t • ^ and 


results in -► lesions of b/L visual asso y 
syndrome. Cl 


.^C A , 

a " 0 "»O\ 

Hung up reflex in chorea is d/to sup er j m ^ \ 

(involuntary ) movement on tendon r <m P ° Si,i °nt.r 

cue x , y 'cL. 


Neonate of SLE mother is prone to c 0n „ ^ 

is anti Ro(SS-A) +ve. 8 ‘ he art ' 

Marijuana used in aids cachexia b/c nf ■ 
property. I,Sa Ppeti 




ate 


Diabetes dyslipidemia consists of 


Involves RV 


HDL. 


,ncr eas eXGs 


St 


s 


4 d, 




DOC for orthostatic hypotension is midod • " 




Drm 


NOT used in migraine prophylaxis —*■ Levitiracetam. 


RECENT POINTS 


13 . 20 ] 

• Most common joint involved in CPP deposition disease: 
Knee Jt. 

• Loose bodies are found most commonly in: Knee Jt 

• Collagen involved in osteogenesis imperfecta: Typel 

• M/c CNS tumour a Av neurofibromatosis-1 (NF-1) optic 
nerve gliomas. 

• Iris hamartoma is not seen in - Tuberus sclerosis 

• M/s weakness is distal in all except: - Hypothyroidism 

• Descending paralysis is seen in botulism, diphtheria, polio 
(BDP) 

• Radioiodine is useful in treatment of hyperthyroidism due 
to Grave’s d/s is I 131 

• Toxic sensorymotor polyneuropathy is caused by —> 
Arsenic intoxication. 

• M/c brain tumour a/vv NF-2 b/L vestibular schwannomas. 

• Risk of transmission of HIV to healthcare worker in single 
needle stick injury where HIV-contaminated blood is 
involved is around 0.32%. 


Necrobiotic nodule in lung.are seen in ^ rine( «| a 
Pronator drift is seen in lesion of Pyramid ^ 
tracts. 1 al/c orti c ^H 

Best markers for diagnosis of Hep b j s Pllla| 

Hepatitis B type in north India is ajM , 
india is adr ln South u 

Amiloride is DoC in Li induced Dl. 

Beta blockers is contraindicated in sick s 
Osborne J waves seen in- hypothermia US Syndr °ni f 
In hypocalcemia seen in ECG- QT prol 0 
Characteristic of Hypokalemia on ECG isT/ 

Wilson ds is a/w —>ATP7B Wave 

Earliest ECG sign of hyperkalemia- Sine wave 
Glycogen storage disease involving GLUT - Patteri1 


beckel * * Fai 

M/c symptom of phaeochromocytoma - headach 


Pheochromocytoma-Among the presenting 
episodes of palpitations, headaches, and profu^/^' 0 ^ 
are typical and constitute a classic triad. SWeat ffl§ 
Primary pulmonary HTN - Loud p2, left parasternal h 
elevated jugular pulsations are seen but clubbing 
is NOT seen. 8 tln ^ 


arrest 


ls Cardi; 


Uac 


copper 


» Immediate treatment of Cardiac 
compression > defibrillator. 

> Bodies seen in parkinsonism - Lewy. 

1 Asterexis or liver flap in Wilson's d/s is d/to 
deposition in caudate nucleus. 

Full blown AIDS when CD4 count falls below-200 
S4-S4 means stiff ventricle..seen in many conditions 
HTN,CoA,AS,valvular lesions 
CURB-65 include 

Confusion of new onset (defined as an AMT of 8 oi 
less),Urea >7 mmol/1 (19 mg/dL), RR >30, 


i: r or DBP <60 mmHg or less 
- Demcclocyclinc. 

^ r° fS, , A Desmopressin 


Ilf 


P' r(or u anced Dl "^ 1 r 

0° L cit l' in a m ADH because of escape phenomena 

> s seetl . -Lire Na+ excretion. 


D 1 ' is s “ in cre»se Na+ excretion. 

’Jl’ c£a Teaas'‘> fSAH " TraUmi ' 

A _,mon cu _ niilmonarv e 




raiise 01 

W^-ortiin° n e ., n ; c e for pulmonary embolism is CECT 
ition of c ‘ l0 


tiga 


oiland phenoohth < 5 ard ’ otoxic amon S casl or oil, mineral 

• Single u u phthalein 1S Phenophthalein 

• PhaeochT Paralysis is seen in 'esion of area 4 

• Ankvlocomocytoma spreads by..- locoregional. 

polvarth'^ Spondylitis does not usually present with 

• Most specific antibody for SLE - Anti Sm > dsDNA. 

cetazolamide used in-Absebce seizure 


mi 


MEDICINE 
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UBS®® 3 ® 


IMBALANCE 


Hyponatremia 


Hypernatremia 


iO0- f scrum sodium is 135-145 mEq/L 

* ^ . ffecls ECF volume, resulting in 

'£« » f Na ' r S"ema. rather than alteration in plasma 

‘ P n0 V'0l3 crn,a 0f ° n 

3»” “’Tr'is calealated using following formula. 

Sodium defic** >s a Na+) x 0 6 * bo dy wt. 

' N't* dcficH= should be corrected slowly over 24-48 
Hvl ,onatrem. a deficjt should bc corrected or replaced 

bou rS - 1/3r h u s i/3rd is given in next 16 hours and 

in fifSt 8 l/3rd over subsequent 24 hours. 

feD iam |n 6 ^ se jn sugar above normal, the serum 

* Fore | Ve °u i 6 mEq/L. Therefore hyperglycemia must be 
Na |,,dd as a cause of hyponatremia before starting its t/t 
eXC ,, nuid in pediatric patients are mainly based 

* r-om 8'oooso). Which is roughly 

"L. + Deficit. So, in a 10 kg child normal Na" 
2e«n, is - 30 nr Eq/d. This is fullfillcd by N/3 or N/4 
! 154/3 or 154/4 ). Preferred i/v fluid for maintenance 

jn pediatric age group now a days is 0.45 DNS (1/2 DNS) 
earlier it was Jsolyte-P. 

nPOINTSTOFOCUS 

4 Rapid correction of chronic hyponatremia may result in central 
pontine myelinosis or osmotic demyelination syndrome after 
1-6 days. 

* Pseudohyponatremia is seen in hyperlipidemia, hyper- 
proteinemia, hyperglycemia, mannitol use. 

* Confusion and coma may seen in 1 No*, T Ca“, 
hypoosmolarity, hypercapnia. 

■F in hyponatremia following renjl failure, s. Na+ is maintained 
at 120 mEq/L 

Seizures in hypernatremia ere treated with 3% saline infusion. 



Plasma Na* 
M/c 

mechanism 

Causes 


C/F 


T/t 


< 135 mmol/L 
(< 120 severe) 

t TBW i.e. dilutional 
hyponatremia 

G.l. losses, 

Diuretics, 

Hypoaldosteronism 

SIADH, 

TURP 

CRF, 

Nephrotic synd. 

Cirrhosis 

Brain cell swelling or 
cerebral edema leads to 
-» iCBF 
Nausea, headache 
Lethargy, confusion, 
obtundation 
Stupor, seizures 
& coma if Na* < 120 
Pulmonary edema 

Hypervolemic 
-> Fluid & salt restrict 
loop diuretics 

If acute & symptomatic, 
severe 

Slow correction by 
hypertonic saline 3%, 

Na 4 deficit = 

0.6 x body wt x (desired 
Na 4 -observed Na 4 ] 
Raise S. Na 4 by 1-2 mEq/ 
L/h in first 24 hr. 


> 145 mmol/L 
(>160 severe) 

Renal water loss 




Diarrhoea, 
dehydration 
Drugs, 

Osmotic Diuresis 
Diabetes insipidus 
(central) 

Decreased or absent 
fluid intake (remember 
5 ’O'] 

Hypertonic contrac" 
of ICF (intracellular 
dehydration) leads to 
Altered mentation 
Irritability/ seizures. 
Coma / Focal ND, 

M/s twitching, 
weakness 
Thrist. polyuria, 

SAH 

Allow water orally 
Correct water deficit 
5Jil-. z L. 14Q x TBW 
140 

Isotonic saline for 
initial correction of 
ECF deficit 
—> once deficit 
get corrected give 
hypotonic saline, 

For central Dl give 
vasopressin & For 
nephrogenic Dl 
give thiazides, for U 
induced give amiloride 
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CALCIUM 



r. i <3 snimol/L^ 
'"^racen^ ar sbitt . 

; .Metabo.-calU.os.s. 

- rnsul-n. 

a-bloc^ r - Amph 
t loss . _ 

. Hyperaldosteromsm 

I . cushmg syndrome, 
j . Bartter's synd 
i _ CAH.DKA 
! . Diuretics 
I . ileostomy 

j .villous adenoma, 

ViPomas 

. Qgil^vejyndrome 

Fatigue, myalgia & 
•pisod.c m/s weakness 

•lypotonia, 

'aralytic ileus, 

bdominal distension, 

ypoventilation, 

lore negative RMP, 


• fi* nalfailu ?7cn 

(60thA D R airtdreibsorp" 

, A/w impa |rea 
of Na* ._, 

l''' poa " , °J'' ro ,™mithopfi'" 

2la-hydroxylaseo 


In 

abo/ic alkalosis 


Flattening or inversion 

0 f T-wave, 

Prominent U wave, 
rr depression* 
trolonged 

lU interval 


Oral potchlor (KCI) is 
preferred 

If i/v K r has to be given 

rate should be 

( < 20 mm ol/h (not 
>240 mmol/d) &ECG 
monitoring is must. 


Partial depolarucf of 
membranes results <n 

. weakness, flaccid 

paralysis 

■ Hypoventilati° n < 
arrythmias . 

Metabolic acidosis i K 

inhi b iK renal NH g ,nes,& jd 
re absorptionofNH 4 ,n 

excret ion ies). _ 

T3 ,| &t entltularT-wavesis.he 

earliest changed K‘levelS.5 

i'n moderate hyperkalemia 
prolonged PR' & QRS - ^ 

Loss of’p’wave in severe TK. 
Sine wave pattern, ventricular 
fibrillatio n & asystole at _K^>8_ 

Ca-gluconate, 

Insulin with dextrose, 

IV NaHC 0 3 for severe cases 
Peritoneal dialysis, Keyoxalate 

Nebilization with salbutamol/ 
terbutaline. 


PoiNTSTdrocyi _ 


rrr MP» !***#**' 

ZprZTlL0» serum copper! is seen in nephrosiss 
Wilson’s disease, exclusive breastfed infants. It is a/w 
-openia. 





C/F 


T/t 


Hypocalcemia 


< 9mg% 


Hypomagnesemia 

• CRF 

• Hypoparathyroidism 

• Hypoalbuminemia 

• VDD Rickets 

• Acute pancreatitis 

• Tumour lytic 
syndromp 



Heparin, glucagon, 
protamine 


symptomatic pt 
• Thiazides 


• , V <X 


N 


Sa 


Depends upon cause 
In general T 

neuromuscular 

excitability 

• M/s spasms, 

laryngeal spasms 

• Convulsions, 
irritability 

• Perioral numbness, 
parasthesia 

• Prolonged QTj 

• Chovstek's, 
Trouseau's sign 

• Carpopedal spasms, 

hyperactive DTR 

• Vit D or calcitriol + 
high oral calcium 
intake 

• l/v Ca-gluconate for 


.. X? 

k, o/' fcr, 

* 

: sh "»tQ T s 

c °bsti Pa ,S 

P a n Crea 7> 

* < 

Ur inav T 

. n * Phr o^S 

°<£S 




Hyd 


Fon 


r atio n 


u Ced[ W 

^ h «phoL 

Calcito^: s,e s 



Tetany is seen in -> hypocalcemia h _ 

rpcnirntnrv nllrnlocic nrn i_ . . ’ ^"^gnesei} 


respiratory alkalosis, prolonged hype^^ 3 ^ 

• Neuromuscular irritability ^‘i'ation. 

= (Na 4 ) Q g) 

(Ca^) + (Mg^) + ^ 

i.e. in hypernatremia, hyperkalemia h 
hypomagnesemia neuromuscular excita^T 3 '^ 1 
seizures may occur. ^ ls * 


Contraction of fluid volume 




- a/w hypocalcemia 

miof'O- 4 ^ H to albumin. So - 
,es^ is bound to 


in 


V ? 15 b ° U a "& protein bound calcium 



etf' ia 

cO 





- gjjD 


u0<° 


V 

. (;>< 
fii*- 1 


t -nt t0 trta 

cnlution of choice in patients of 
„U , ^iclosi" 1 ?"£ cautiously used in renal failure. 

ro vide potassiu".- Used as maintenance 
, I*» ; jec n. 10 pr 

^ j „ r ,intt acidosis. 

|iu |d - c- Fo r c ° r ., mrrect metabolic alkalosis and 

only notd 10 corr _ 


• of isolyte - M. Useful 


15 

in P 


;ol)‘ c 


|ediat ricpat,e ^ans 10 gram dextrose in 100 
|0»/. DeXt Io/ e dextrose means 5 gram dextrose in 
Sim' lar,y f 500 mL) of D5% will provide 25 grams of 
n,LS° 1V 

dextr° se ’ - -—----1 

-- - j 


mL. 

100 


Hypertonic 

Contract" 


Urinary Fluid, water 
loss of 



Osmols or 


Hypotonic 


Mainly 

solutes + water solutes 
Plasma is Hypertonic Isotonic 

(Osmolality >295) 

Urine is Hypotonic Salt loosing 

(osmolality <290) 

Cause Dl 



Sev.diarrhea, Addison's 

Salt loosing d/s 

nephropathy. 


1 POINTS TO FOCUS 


- i 


* Hypotonic expansion is seen in SIADH because of fluid 

retention. 

* A diluted urine with an osmolality of <300 m Osm/L supports 
the diagnosis of Dl. 

* Third space fluid is relatively nonfunctional ECF volume found 
in burns, tissue injuries, pancreatitis. 


IMP. METABOLIC CHANGES 


" re5 ponsible for significant losses of- 
* MA 6/S ' r (st0 mach), HCOf (pancreas), & 1C (colon). 

No' (bile), ' _ 600-1000 mL, Lungs = 400 mL/24h, Urine 

3 flu!d,0 J 2 e 4 S ' h and Faeces = 60-150 ml/24h. Fluids useful for 

' Action of acidosis -> NS 

d of choice for correction of dehydration in diarrhoea -> 

* L 'j 5 pfui to improve microcirculation -» Dextran 40 
+ fluid useju 

(Co/to'd/ aibulmin, hetastarch, dextran and other 

+ plasma e *P ar 

colloids. 

jn neuro surgical cases or in a patient of stroke ->• NS is given 

and dextrose containing fluids are avoided. _ 


Change 

Electrolytes 


1 Met. 

1 Alv^lnr 

-l K* (Hypokalemic) 

Conn's syndrome 

1 MIKdlOSIS 

i K + 1 Cl 

{ Hypokalemic 
hypochloremic) 

Pyloric stenosis (IHPS), 
Gastric outlet 
obstruction. 

Prolonged vomiting. 
Duodenal atresia. 

Thiazide diuretics 

I Met. 

I Acidosis 

T K* (Hyperkalemic) 

Post burn pt 

t Cf 4 K* 

( Hyperchloremic, 
Hypokalemic) 

'- 

Diarrhoea, 

Ureterosigmoidostomy, 

RTA type 1 & II 


T k* T ci- 

(Hyperkalemic 
Hyperchloremic) 

TPN 

1 

1 K* (Hypokalemic) 

Large villous adenoma 


A 
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IV Fluids com 


position (Compa 


red to 


Normal Plasma) 



15.3 


n os, iV>) 


HCOj' 29 
Lactate 28 


Dextrose 
5 gm/lOOml 
= 5Cg/L 


Dextrose 

lOOg/L 


tluid «thoi,., 

°yvsr a ., 

hernorrhag^ 

Fluid of rk ■ 
re P'acemeow t: fc,r 

^Vdratj^^g-S^ 

He ™orrhag e) 

Free water h 
Used 

ne onate s ^ 
StarV3t «nd 6 ^: fiu,df Qr 




Mechanism 



y 


cholera 

D' 3rT :‘^e» r,stU,a ' 


hSt!osT\ TPN lTotal Parenteral nutrition) 


Uter° 


Dextrose 

50g/L 


Dextross 

50g/L 


deficit 
Free water k, 

u <ketatrS5 K sba Oj 
■nitial post op 

ma intenanc e 


Dextrose 

SOg/l 


Initial post 0 p 

maintenance 


Hypotonic; 





pro*" 


^AlWP* 


U) 


i Tubular 
reabsorp' 
of HCOj* 


| ! acid excretion 


• Indicated for patients wirh 

requite nutritional therapy f ot HO t,e f *“ 

• Administered through central venous catheter in SVC , l CK i 

:z «* <« - .vc zzz cl 


acid load 


adrf.n^ 


SSS' aci<i ° sis 


Volume 
expansion with 
HCOj - free fluids 


,henfu rmin . 


PPN (Peripheral Parenteral nutrition) 

• Indicated for patients with compromised gu, funcrion u ho 
require nutritional therapy for <\0 da>s 

• Given via large peripheral veins using canula. 

• PPN Osmolality of solution should ^ < 850 mosmolht 


t lactic acid 




(P 


^'h.l 


t Veto acids 


starvation^ 

, (ARF & CRF) 


(Ketoacidosis) 


Retention 
of sulfuric, 
phosphoric acids 


fluid m chr<j re - -^ n 
correction 

Hypotonic 


ingestion of methanol, 

salicylates, ethylene 

glycol (anti-freeze), 
aspirin 


Conversion to 

formic, oxalic 
and salicylic acids 
respectively 


Complications of TPN and PPN:- 

° H ^rkalemic hyperchloremic metabolic acidosis 
° A11 Ws of dyseleaolemia 
° Hyperosmolar non-ketotic coma. 

6 H>-per- & hypoglycemia 
° Renal failure & metabolic bone d's. 

6 Thrombophlebitis 
° Air embolism (most fatal) 

° M/c mineral deficiency (Zinc) 



Enteral feeding 

• Enteral feeding is always better than parenteral 


(Aspinn) overdose there is metabolic acidosis 


In any case when enteral feeding can be given, go ahead 
with enteral only. 


Provides 170 QI/L 
hypotonic 


W^r a \tites (Aspirm# 

+ 1 . .on alkalosis. 

**» res f’ high anion gap acidosis. 

* f reraU l ]pra _> normal anion gap acidosis. 

.. an. cholera __ 


+ . holero normal emu.. y-r- —-- 

A in 0* c . • multiple myeloma, bromides, iodides, 

-n gap is to* 1 " 


WOUND 


i/n by lgm/dL ies anion gap by 25 mEq/L 




+ A rW 

fLil in the s. albumin^., . - 

* Af3 re fj ec ts unmeasured anions in plasma. 

+ Ar: ‘ on ga Hnnt unmeasured anions responsible for anion gap 
v f/.ost imP< >ria "'- 

rr , anionic proteins. 

ry anion gap is an indication of NH/ .on excretion. 

* ^ ost useful test for distinguishing proximal and distal 

* PTA is measurement of unna r/pH. 


>5.4 I 
WOUND HEAUNG 
Phases of Normal wound healing 


1. Hemostasis: 

Vascular response within seconds by vasoconstrictii 
fibrin clots. 



i 
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i defense system 

’ rhis ,s body's earl. , nl0 taxis. 

r capillary P irm,J . 3 collage" 

•• -s:^ 30 days) 

3=5?- ««- t . — 
—r p ”"7 jss.j 



Fig-: 


Time (days) 

Phases of wound healing 


, n Hdy wounds (e-g- objects) usually primary 

«»* m* occurs by 

intention. Scar is (tertiary intentlon):Initially 

^5-11 ‘cLaJnatian,. Suturing is 
;:;;; n r4 -5 *>* or *««*° f ia « ra,ed wounds, 

ms dl is allowed for infection and edema to subside. 
ka , in „ bv secondary intention occurs when woun 
* tali open to heal by granulation, contraefon & 
pithelialization. 


5 TV o/ 0nW HiM^ tissue - pink, punctate hemorrhage, 
wiseful, painless, pin head granulation. __ 


Tensile strength of wound 

J. At 1 week 10% of normal 

2. At 3 months it is 90% (maximum) 



■f» 


Time course of app earQ 
wound during healing e ° f d, 




• Neutrophils 

• Macrophages 

• Lymphocytes 

• Fibroblasts 


2n d day 
3rd day 

7t| t day 








rtropmc 


Mat 


eld 




ith 


Uf ati 


on 


Types of Surgical Wound, 


Ph : 




3Sp 


Seen 


Wound 


VV 


TJ 

<U 


c s 
S E 

CJ <T3 
w <-» 
c 
o 


2- Sur ^rv in Which r d e U ; e Wi7 

eemtai tract i s 
( N°v 1 scusop ened t ^t ered 

3- No breach i n as '. 

^-^roadenor^re 

1- Minor breach in C,si ^ >- 
^dwitbrai^en^s^. 

8 P ' hole c V «e ct ^MI. l >l. 


C s wn“« se!a ' ri6 

angle 


beneestr^coensisutsu,™^--^ 


Occurs over ear 
lobe, shoulder, 
sternal notch 
but rarely across 
joints _ 




I POINTS TO FOCUS 


imp 


roves 


Often worsens 
after Sx 




+ Tssss"tT “ ^“ rbunc,e » h ™ Lm™ 

+ Ootfs Puffy tumour is diffuse SWJ „ 

to subperiosteal pus/aeute osleomyelt.ls o//,o„,nl bo , 

* £rys' P elo,d d/s ,s also k/as fish handler's d/s. 



fr 



^INFECTIONS 


Infective Gangrenes 


infections 


A 


0 llictll‘ ,is 


■O 

OJ 


ra 

c 


E 


1 - Major breach in 

“nnatV/genltai^Weli^V 

E r. bowci c k 


r "" tW phy'^ occa ' infeclion 


of hair follicle with 


C 

o 


" ^filial trart ,,r n*r» 11 
t e bowel an astouio sls S ' 


5^ - ,, 

IS® „: c uli llS tivci (slew; i"vs-'-"/ 

t^°\*i ,isSUPpUr Aiiion involving terminal follicular 
, l' i,!r ‘" painfu' | C ® n apocrinc sweat glands (> sebaceous 


trad 


va (Acne inversa) 


th« 


|5 , in 


1- All traumatic 


cP 


lithe 


-liunt 


>* 


2 ' '■teop-conu^o, 

COntonfe WlfU . ‘ 


el3 n 


ids)- 


of skin and s/c tissue mainly d/to 


contents. 

E g-1 & D 0 f 




u °t an absr-o 
Peritonitis ess & 




T °rati 


•on 


Abnormal Wound Heal 


■ l rt"" ,clC e ne of skin and s/c tissue mat 
* mfecti yc g3nS lyiococcal infection. Commonly seen in 
loca l^ d 'immunocompromised patient over neck & 

di3bet ic * n 
back 


Synergistic spreading gangrene 

° Subdermal gangrene, necrotising fascitis d/to mixed 
in ection in diabetics/immunocompromised patients 

° ^ rgamsms ^sponsible are:- staph, anaerobic strento 
bacteroids, E.coli etc. P ’ 

> Melcney's synergistic hospital gangrene 

° D/to abdominal wall infections 

* Fournier gangrene 

° Scrotal gangrene. 

• Gas gangrene 

Caused by Clostridium perfringes. 

° Rapidly spreading condition. 


tng 


• Keloid & hypertrophied scar 

healing. 


ntOCOC 


cal Infections 


are 


result 




• Both are refractory to t/t In,.., . ""'N. 

injection, silicone g e, 5hcet ^^ 

Hypertrophic scar vs Keloid 


StreP 

t Ct' ,!lll, " S ative spreading inflammation of s/c and fascial 
M°n-s u PP_ni y d/tQ strepcoccus pyogens. Other organisms 
, ,nes m , orp . staph., H.influenzae, bacteroids. 

implicated arc 


SURGICAL SITE INFECTIDMC Icc.) 

• Infection in surgical site wound or deep otgan space 
M/C eause of surgical site infect,on (SSI) -y Staph aureus 




Point 



planes 

1 icatedare 
, /bo (Pyoderma) 

superficial infec" of the skin. Both bullous 
15 / nonbuUcms impetigo are primarily caused by 
^ hylococcus aureus. Streptococci gp A are involved in 
- - form. Scrum pox is a type of impetigo seen 

1 . A a>o IT/‘fill 'IH/1 1C niC A <1 Pa r i - v n f* 1 - - - -if . 


Pre-operative Antibiotic prophylaxis to prevent 


n on-bullous ..— - * --.— 

in Rugbey players. Ecthyma is also a form of impetigo 
. w hich there are painful fluid- or pus-filled sores with 
redness of skin, usually on the arms and legs. 


Erysipelas 

Is spreading inflammation of skin and subcutaneous tissue 
d/to streptococcus pyogens. Erysipelas can spread to pinna 
(cuticular infection) of ear and produce Milian’s ear sign 


las 


NICE guidelines for Preoperative phase 

1. Do not use hair removal routinely to reduce the risk 
surgical site infection. 

2. If hair has to be removed, use electric clippers wit! 
single-use head on the day of surgery. Do not use raz 
for hair removal, because they t the risk of surgical 
infection (SSI). 

3. Give antibiotic prophylaxis to patients before: 

- Clean surgery involving the placement c 
prosthesis or implant 

- Clean-contaminated surgery 

- Contaminated surgery. 



Scanned by CamScanner 

































4 Z %£££?£ 3Z 1 * ""Ifn TZ 

t*>n-P r mlB | he gi' cn _ rl - vwin ,n 

• *~r£ ZZ »<- wc,p ' 

before wc*«’ n > 

2 Extreme of 2c ^^ 1>f transfusion 

3 . Recent surgeO- ^ djtl0tis prev. 

4 MuJnpIeco-morb.^ ^ rem oval 

5. Local electro- cautery. used for 

,md»t*n ofstte ek as£|>siS systems are 

• eoutb*mp* eD " ra 

SSS^r* 

Appendectomy %• 
jfjoractomy 6*» 

Colectomy - 12% sjznS 0 f organ space SSI. 

fever - ifcus * shock * the w ound or, in 

1st step in the m m of _ tech niques that are 


Section in Surgical patient 

of double gloves ^ cslhe ^^ k than solid needle. 
ofboUow needle cames ^nsk 
cause of laparotomy m surgical pt 


ULCERS & SWELLINGS 


/^breach in the continuity of skin/mucosa. 

If; : . is a cutaneous condition in which there is a 

ear-hie cleavage of skin, sometimes defined as extending 
, the dermis. It is smaller than a skin laceration. 


Trophic Ulcers 

. Trophic ulcers are painless, punched out ulcers d/to 
impaired nutrition, defective blood supply, neurological 
deficit fso also k/as neurogenic/ neuropathic ulcer). 

. Neurological causes are - Diabetes, peripheral neuntis, 
tabes dorsalis, spina bifida, /e/wsy fHensen's d/s), spinal 


Shea classification is U ., C<J 

If 


14 *cu 

Itcd'orci (Dee-uhitu\ /,/, 

M J 

O Also k/as decubitus 
~ _. ulcer/ 


PfCs, 




* 'JlCt-r/ * T *». 

Develop when ex , trna| P^ 

Sites :Ischium > great .' Ur « i ^ 
>mallcolus (lateral ^ '“3fi 

"^ial, * V 

I POINTS TQ eo^-^ 


-F Mortorell's ulcer 
hypertension and other, 
-f Marjolin's ulcer ; ( 
cells/chronic scars 
carcinoma. 



,w' ,lJ are 

< /il , ! hfC?* 1 ' 

-cites) 


, Jrainirt'A . 

^ j i*p»u.>'**- a ‘ ,,u,ry -' Ush 




,6-lOFr. 




/r>" 


I- 


(O 


u ., ifP’r 




^ 35C Sa,ine^ Sati0nV ' 


Swellings which are brilliantly transilluminant 

• Ranula 

• f)Stic hy groma aryl lymph c» it 

• Primary hydrocele 

• Epididymal cy« 

with double lumen * Mctlingrxele 


r* 


\vt'° 

• v ^ 

V' 


,rn j 


Ulcers&Types of edg es 

• Everted (rolled out edge)/ 

heaped up — 

• Undermined edge 

• Sloping edge " 

• Punched out edges ~~ 

• Punched out edge with thj " 

base + wash leather slough ~ 

• Raised & beaded edge ** 

(pearly white) 

• Collar button/stud ulcer 

• Some punched out ulcers ■ 

° Monorell's ulcer f 0un(i ^ . 

° Deep trophic ulcer gln 

° Peptic ulcer 

» Syphilitic/ gummatus „, r 
slough) “ lcer fth 


^ i” br ' 

% i' 0 " 2 '|„r-cd u» 


It is formation of thick 
lbSCCSV surrounding the abscess 


,h nbrosis surrou»u.» e 
' use ofantibiot.es. 


-ation 15 seen (i.e. it is not 
of 1 s«n mainly in TB and rarely in 

<,,*»**>• S " 

ATT 


Swellings which are cross-fluctu: 

• Psoas abscess 

• Bilocular hydrrxelc 

• Ranula (plunging) 

• Compound ganglion of palm 


:r.t 



s ‘ l a iinf^ 1 * 00 '^ „ a tT is TOC. Drain is not 


Sc lCc 

Tut>V 
hXX 


ri* of Sinus formation). 


Iti* 

Sy Phi]^.y 
^ *■ 


0 


„ ¥ 


s tud° bSCeS5 t , e infection of a LN presenting as 

*__«Up trs d/»f-rv»r 


supp’ 


1 


l|twn v ” 

-phe abscess tracks to deeper tissue; 
of the blister will not resolve 



A. E. Ga'^Too 


* ^Ld'l' ke b - rision Of the oiisic «... — 

»** s iitipl e in r. delaved closure required. Systemic 
Ki**- V^lorahon ^ ae ‘%. 


B ^(p S\ E l^ i0n&d 7ed 

\ I recommended 


i tEEPi arterial disorders 


Iri Cr, 




eitibi' 


Poor] 


S, 


• <^ coldabscesi 


cervical lymphadenitis 


ly ^ v 




^pP^ 3rSPaCeinfeCtl0n 


C0- 


5 P of sudden arterial occlusion (embolic) 

• Pain 

• Pallor 

• Pulselessness 
Poildlothermia (coldness) 


I POINTSTOmg g- 

+ Cortis °' ™ "/feTuS 

7h«e ore d/,o long tern, 

d- Collar button /Coffer »u d) ulc °" 0n °hten£ 5 V 

colon ore seen in Crohn’s d/s 6 | 

4- Collorstudo^ssissee nin,^ ^\| 


,glossal cysts, urachal cysts. 


' ^»» TOg 

, _\cP’- re ^ ’ 

sr’er.non cysts - “ - 

lud'^cy^R—'»■ 

_# c v Dvon^n 

Distention cysts 


• Paraesthesia 

• Paresis ( 6th T’s is paresis or paralysis 1 


Sebaceous cysts, Bartholin cysts, 
Ranula. 

Ovarian cysts, lymph cysts, colloid 


PVD (Peripheral Vascular D/s) 


coittf 

Exvdatio 


m cyst -> Hydrocele 


fslse cysts: 


ABSCESSES 


Have uu 'i- _ _ . 

baematoma, plunging ranula etc.) 


no e 


epithelial lining (e.g. pseudocyst of pancreas. 


* Visiblc (pointing) pus. tenderness a„H , 
features of formed abscess. Requi^f/^ 

Abscess are riming u.. . . 


J oints to fo ci i 


• Abscess are drained by 

• - y ® ,vln 8 mcision „ . 

maximum pomtmg (HUton’s method, ^ 


i retention cyst d/to obstruction of salivary glands, 
y plunging ranula is an extravasation cyst d/to obstruction and 
rupture of sublingual solr/ary glands. 


• The cholesterol-lowering guidelines rrcrin LDL-C as the 
primary target for hp-.d modtficauon and stztm therapy as 
the primary means of achieving LDL-C coals. 

• Lipid screening should start at age 35 in men wrdxxrt ether 
risk factors for coronary artery disease and at age 20 to 35 
in men with risk factors. These include men with: 

° Diabetes 

A family history of heart ds in a close male relatrv; 

<50 yr or a close female relative <60 vt 
c A family history of high cholesterol 
c A personal history of multiple coronarv xis 

factors (eg, smoking, high blood pressure 


MC 
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„„ di for 

. aha 

including 3 L . f a LltL-C *■ -,*ir»*• to L-DL-C 

ZSZ'ZSX**" 


Critical limb ischemia opioids for > 2w*ks 

. Rcstps,n^«ymm m ^ „ f an 3nk ,e blood 

& or tissue loss « c . a rPI is <0.5. 
pressure of <50 mm F S njght p a j n is worse u 

Rest pom occurs usuo . = jn hanging / m ovin: 

horizon*! posinon white « 

the feet 


in 


BUERGER'S D/S (TJiromboangnt 

, ■ „f small and medium sized nrter.es, 

• Char/hy occlusion o or deep veins, and 

thrombophlebitis o s ^ ^ a[ | iero sclcrosis) 
Raynaud's phenomen .( arteries with proximal 

-^^ fa £^,^rem/csite 
,S S mates Too years of a S e with hfc Chrome 

OTOl ti„hv ''corrugation " of femoral arteries. 
AnmoOTphw oome is common and 

Gangrene ot tne iocs 

progressive. 

TrAbstin'ence ^'from smofang-Lumbar synipa.heelomy ,o 
", pain, gangrenous ffosL ulcer. Ampulal.on of 

rangrenous part. 


1NIE rm| ttentclau^ c 

• Cramn like nain ,i/._ /Iq 


Cramp like pain d/to ^ 
arteries. Cair region i s ^ hi 

femoral artery is involved ^ 
Patients with climni. AAv 


.N 


Si n 

- ••-a. V( . Q . - S,| My 

Pauents with chronic \ 

suller from reproducible Ve 0/ s X.V\ 
from inadeouati' rw. ,Sc hcrv, 



plSOBDlS 


VENOUSTHROMROC ic, 
P HIEB OT HROMBQSk T 


cose' 


from inadequate 

Pain ts pr.c,p,tated^rou g u ,Ve ^d^Sj\SN| & 
occur on taking fi rst sl ^ «n b % \\\ f 

by standing still (unlike f 
Pseudoclaud,cation is s ^ di Sc X h S > 

* Leriche syndm me . Buttock %N^ 


x. 


Aakle-b,achialptessamln d ^ ^ 

. Ratio of SBPattbe ankle 10 

. Smialcaiue- 1-0 ^ of PVD «1 - ^ 

nior L E vessel,f — 


Na meofthetest 


Ik 


Tre ndelenberg 

1 le tornique test 


result of aorto-iliac oban^ C ’ a ^i Ca ' VI 

liirnhnrcvmnmf. .^Uon at >0 n V 

V ‘ ' 


v, viusiry . 

Lumbar sympathectomy ; ° n - 

* ls com 


rair >di 


>c a( 


% 




\ 


SYMPATHECTQMv 

. In Lumbar sympathy 

ganglion on one side should l k L, , 
removed impotence mav r e Preset 4 a h: r 
• Indications - ayres “»<^i.^ 


Risk factors for DVT & VTE 


Acquired 


MultiP 1 

5thw3rtz 
^Hified Perthe'stest 


>_{ v-» v- 

(valve patency check) 


contraindication for 


'■ Of 




iuer. 


X 


'8er>, 


<*/« 


H, 


Indications are 

Causalgia 

° Arterial occlusive d/« „ 

1- Rest pain ^ B 

2 . ischemic ulcers 

3. gangrenous frost 
° Symptomatic vasospa S ti c ,, 

° Rlantar hyperhidrosis ( bly-p 

* Thoracic sympathy,„ my ~ r aa t.i<W 

. Cervical sympa, hcc , ^ M„> 

acrocyanosis. J ^ I 0 r ^ 3 Per bj 

• Contraindication to I - , ay N* ' 

'■"«= r mm eotc 

Causalgia/CRPS-II S, 


,varic<’ se ' /e,n , ves near their origin and at their 
*1^ in veinshave -ns Under normal conditions they 
•rf° r0t [ t o deep V£l i y from superficial -> deep veins 




Occurs after partial nerve transe 


There is severe bumi„ g pai ' " tyf,,, 
make contact wi,h clothing ,n,„i„ 

Coolness, cyanosis, hyp erhydr **«• ">> 

rhnrnrtpnctip rvf _ . ^ 


characteristic of the syndrome 
Cervical sympathectomy provides PQit) 




'eiie/ 


. ?* 


ei' 


)tr°' 


nice 


bloo d 


to 


/low 


o'^ctionoD- when the blood leaks continuously 

e veins de ve ^ em and l5 allowed t0 

-rcure j, p0or i y supported superficial 

perforator surgery) is done for 


♦ . W "'Tew P'*" re 


. \/o r “ 

C' K 


• Obesity 

• Age >40 

• Immobility (prolonged bed rest) 

‘ Cigarette smoking 

OCPs, HRT 

Multiparity, Pregnancy, 
perpeurium/ peripartum 
» Oebilitating illness, severe 
infection 

• Trauma 

• Surgery ( Pelvic /thoraco¬ 
abdominal procedures, duration 
>1 hr) 

TTP, PNH, polycythemia vera, IBD 
(inflammatory bowel d/s) 

• Hyperlipidemia, paraproteinemia 
DM 

• Cancer 

• Systemic arterial HTN, CHF 

• Antiphospholipid antibody synd 
(Lupus anticoagulant) 

Bechcet's syndrome, 
Homocystinuria, Ml 


Genetic 


• Genetc factor v 

1 Leiden mutation 
I * Prothrombin gene 
) mutation 

\ * AT-tU, protein 

C&S. 

• PA1-1 excess 


. „c C veins 

r / c of v3rl • „ . nver medial malleolus/lower l/3rd of 
• ^ u 
Ven° uS u h pjamentation is early sign. 

1 ^' ^"^thrombophlebitis, lipodermatosclevosis, ankle 

Sup eftlCia 

eden 13 - 


• Triad of venous susis + endothelial iniutv - 
hypercoaguiable sees (lirrW, „„,J , poses a nsk 
tactor for venous thrombosis. 


edenrt' ssiflcat ion is used for venous diseases of leg ! 
, CE^f C aS *_ ns ^ em ember that Stanford &. Debakey 
"""fication is “Seh for a °nic dissettionV 


dassi 



Superficial thrombophlebitis 

* M7c cause is intravenous catheteters (I'v canula) 

• Other causeslrisk factors are: Pregnancy, varicose vein 
trauma, Gl malignancies (e.g. Ca head of pancreas). 
M/c site is Long/great saphenous vein. 

Association with DVT in 20% cases. Pulmonary eml 
may be associated when DVT is there (Although DV" 
extremity edema is rare in superficial thrombophlebiti 
Septic superficial thrombophlebitis is abscess form; 
d/to staph aureus infection. May require broad spec 
antibiotics (e.g. c\ox) .heparin or even excision. 




Deep VeinThrombosis (DVT) 


Fig.: Varicose veins 


• M/c site is calf vein. (Soleal m/s venous sinuses are m'c 
sites for initiation of venous thrombosis). 
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in caJO:M‘^‘V., 


. •.«■»* , hc 4* Of DVT is 

of confirming o} - choice R ,r 

. Modem ,n ' , m , s ine K'>l‘>" r d ' J J P , cl Jen nmUH-Ji'. 

dories o'«';'“" d <F*' W " c / S doUckrey. 

. Sil-N" P T;' -Lo,e> Trisk- 

Deficiency o • . n .: nhos phohr> Js - 


. lh U rU, accurate*^' 

. Venography * •» . 


p r ophylax‘ sforDVT , adequate hydration 

. Reduce obesity, mobilise 


walking- 


siiy. . 

c 7 n to 3 . 0 .indicated 

^~« adjus,ed acc/ 

-*>**?* 

- ;n fracfionated heparin ( aJld the n every' 8 hours, 
hould be started within ‘ hedulc and ied risk o 

3HVH : There is ^* with LMWH compared 

Hated inhibition of X, • 


'length pneumatic compassion devices seem 'o 0pPer 

heparin <1,^.5 days, dose is 

te d acc/to weight and APTT. 


r 3 S='-‘="“ 

atfabn/ 'oral anticoagulation moni.oring a 

system has been doveloped us,ng human 

imbopJastin and it is k/as JNR. 

anticoagulation monitoring: 


The AVA’ is a test of blood cl 
to monitor warfarin th Cr J v ° Ui,1 8, Wk 
an elevated INR in a certa ; ^' ' Vbr 1 


M/m of warfarin overdose 


'er C( ' ,c h is 
,n ra n "V '» 


a doplexulmisounu’^^ (FaCtof v dcfick ncy. 

* "’""•‘’‘f f onmh^bin P ;* ^drome) TH*. 

IMlu * Fac 

‘ S^^rro.oincrosis.ancc)- 



If INR <5 but > therapo U t ic 

temporarily. 

Effects of warfarin are re 
vitamin K, depends on INp^ b V in- 
- if INR 5-9 -> Vita min k ? ng " J ' V] 

iriNR>9butnobl w 1 


; k. 


J v 


r 'li 


ran 8e 


Vs 


f) \ 


V 


“til 


*0, 


If INR >20 or 




V 


’ ac,ive bleed 

EJ'Mntstojfocus 

* Dose of heparin is adjusted/ 

+ LMWH activity require n , ^ 

V • ** U5 5esi 


v X';\ 


V\ 


h 


' - .. . '^ u, reasses^" ,it0r ' 

+ Warfarin effects are men < e ° f of ^ ^ ^ 

The dose of oral 4 2 

phenindione) ,s a djust?* b 9ul °m s . \ 

- 


'eq 




°^bi, 


ARTERIO-VENOUsjft^^ 

. BranhamS 

of A-V fistula. Ia 

• Continuous murmur is seen 

• Abnormal connection b/ vv 

be congenita], surgically ^ 

hemodialysis t/t ( e . g C imi d a s * 
.. Urnino fis,ni«\ 9Vs < 


\ 
In. \ 



-vo.o fe.g. Cim 

pathologic process. 




tra U: 


aneurysm. 

Complications: an intracerebral 
rupture causing subarachnoid he^N^, 


lma or'C>ir, 


\\ 
V* 




^orrhag^r, 




LYMPHADEMA 

• Primary lymphedema is of t r 

1. Congenital ypes: 

2. Lymphedema precox (Meige to 

3. Lymphedema tarda. J 

• Clt : In 1° lymphadema is „ 0IM 
later becomes non-pi«i ng . LL , tc & pitt„. 
Stremmcr sign ( skin over , he (lo ‘" V “' V " i »C 
be pinched d/to subcutaneous fibroI^'V 

Pnnnpnital IS SPon 1 


be pinched d/to subcutaneous fibro s iM m0flhei « 

• Congenital lymphedema is also k/ a . L?""' 
for 10-25% of cases. AD disorder 
age(F:M = 2:,).LL:ULi„v 0lvera ^^, 


.cos) « lhc m,C f0rm ° f 
P ', Presents within 35 yrs. 

^^atievawes. 
it is ^ 


^ f orMAJJ5N| 



la im on 

^5 stork 

; imP ,e ^ 

pertW'O* 

doi"l N T 

pammeus) 


tra wberfV 

emangio" 13 


NaP e < 

forehead, 

face in 
mid line 


face in 
lateral 
position, 

A/w Sturge 

vveber 

syndrome 

face, scalp 
Can cause 
high output 
cardiac 
failure 


Birth 


Persist for 
life 


: : nuii-wiromamn paraganglionoma. Chemo- 

dectoma reccptoma tympanic body lumout , carolld ^ 
tumour all are related terminology. y 

M/c location is subunguual area 
Other locations: 

- Cerv : cal (Primar i' “™i0 body tumours o, Glomus 
vagale). a 

. Jugulotympanic area/jugular bulb (Glomus jugularct 
glomus tympameum) of middle ear. 

• T/t: Surgical excision & biopsy is the preferred method of 
treatment for benign glomus tumors. 


HEAD & NECK 


Branchial Apparatus Anomalies 

• Persistence of any portion of the embryologic branchial 

apparatus results in a cyst (most common), a sinus or a 
fistula. 

• Second branchial anomalies are the most common 

• The branchial sinus and fistula are lined by stratified 
squamous epithelium, occassionally they could be lined by 
non ciliated columnar epithelium. 



SURGERY 


Develops from 


Branchial cyst 


Vestigeal remnant of 
2nd branchial deft 


1-3 months 
Grow for 
3-7 months 


Birth 



Disappear by 
5-7 yr 


Gradually 
becomes 
large & 
troublesome 


Lined by 


Branchial fistula & 
sinus 


Represents a 
persistent whole 
2nd branchial cleft 


Respiratory/squamous 

epithelium 


Stratified squamous 
epithelium 


Location (at 

1 the junction 
| of anterior 
I border of 
| sternomastoid) 


Upper l/3rd + lower 
2/3rd 

l = Upper & middle 
l/3rdl 


Upper 2/3rd + 
lower l/3rd 

(external orifice) 
Internal orifice at 
post, faucial pillar 


I C/F 


Senile angioma 

, Also called cherry angioma or champbell de Morgan. 

Glomus tumour 

• Benign neoplasm arising from neuroectodermal tissue. 


Fluctuant, 

I Transillumination rare 
Toothpaste like 
material + which 
contains cholesterol 
crystals 


Sinuses are more 
common than cyst 


[C/F 


14. T/t 


USG &FNAC 


Complete excision 


Complete excision 
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Conge ' 1 ' 131 


Always a “ q f ^o n/ 

following irdeCt 
inadequate cyst 
removal- 


present anywhere 

along thyroglos* 3 ' 
tract M/cs^' s 
subhyoid 


ren ,v 


subhyoid Sist runk operation 

Sistronk operation ^ pr0trus ion of 

tounge only 


0n protrusion of 

o well as on 
tounge as w«r< 

swallowing 


Thyroglossal 


jpiiiw r - r 

■discrete thyroid selling-* MC- 

ol investigation m Retro sternalgoitre ^____— 



5. Ya 

of< 

i 


-old Insufficiency (0.5%): Present after 2-5 days 
on usually but delayed upto 2-3 wk with marked 


6. 




w 
\s 


Thyrotoxic crisis (Si„ n)>j 
Seen in patients with Un " y 

undergone thyroidectonJ^ 01 ^ , 
restlessness. TA is ,. v n Ul £ y S>> ' 
diuretics Tor cardiac failure ^°'>lit/N i \ 
Sedation and Mroc otl i so ^8i«xi 11 ‘ VlS\ 

sodium iodide, prop anolo , 

E3±°!NISTOFog^^_^ '‘SJJv 

"> During postoperat/ We '~^~“~^^^^^. 
measured within 24 ^d 
insufficiency. f ^ c? 

■- ■' - - Vt o rt 1 't) 


N '% 


k 


insufficiency. “J iUr Qe 

+ ln 25% patien f tra nsier\t h 

associated with severe c„ yp °c Q /- 

is to be given othe rwise C %, \ 

>c/k 



otal thyroidectomy 

. a tension hematoma deep to cervical fascia 
tnhage . A tens. , h e superior thyroid 

ops rZ/ru slipping f S ^ of deep fascia 

■ V " S ZZ Ton V to collapse or kinking of the 

ft't is needle tracheostomy using 12G) 

^ : ta3%su y ec,si, occurs and ieads,o 

^insufficiency (20-45%): Occurs usually after 2 


• Structures 

preserved/ 

saved 


removed "Aj 5-1 *° ^ 

Submandtbu| ar . ' '*'< 


^. 1 , 5 , -VJ ue s 

Submandib u |a r gl ari(js 


su boccipita| 
Perifacial, bu cc i nat 

"%*’'***■'' 

mid "^vis«ra l/cent 

n I I I rt I X. _ a ——_ 


T Vp§ 





" ,ur v*°A^rr 

trapezius paralyse ^ 

- Dr °°P'"eofrbm^ 




Uss 


-L-__ U P ln B Ofshr^ 

' RND = Radical Neck D/ssect/o^r?^^. 

\= Accessory spinal nerve I = tn* a ' ^odifuT^ 
>= Sternocleidomastoid m/s] rna, i u 9ul ar Veif) ^0; 


Mnemonics of structures saved r„ 

^ rese rvedjL 

• RND - Nil except some nodes 

. MRND type I - (save 'one') usu al i v •», 

. MRND type II - (save 'two') usuaU , 

• MRND type III - (save all 'three') AIS ’ 

• Preference of saving structures is us u%A 


■k l *' h no uv "'' 1 

' fst'* i '“nS i *''ir-n cc,0 . m /; cnl oval ofthe postauricular, 

. * > "^t inr h,di , buccinator, retropharyngeal, or 

. ^ciP ital :Siticn l nodCS des routinely removed by 

>rcs eP ^ 

1 major LN 


sm is re , , v 

fro'" lev,;,s 1 ' 


is removal or cn bloc 


J 1 ' 


M/c site - ascending aorta & descendi™ . 
ligamentum arteriosus. Blunt chest tra 8 a ° na 10 
dissection of the ascending £ 

ligamentum Botalli at the aortic isthmus " S ' 0 " ° f 
Risk increases with 


, <^' vill ' pr VD is removal of > 

* V ..■/.'‘"“■.Ovation of "AIS"- U is usually 


"A 


or 


:^ Cr (nodeTerative) d/s. 


fl' 


30% chances of occult 


Marfan's, cystic medial n!e D rosis Ehl ° r Sy,>dromc >- 

M/c symptom - pain. 

Stanford or De Bakey classification is used 
ECG is the 1 st step to rule out ischemia 
Endovascular repair is emerging as the prefcrtcd 

descend,ng aortte dissection. Beta blockers ( Esmo ol 
propranolol) useful in t/t. ’ 

Cardtac tamponade is the m/c cause of death from aortic 
dissection. uc 


0 


SURGtRt 


dfC 1 * 1 . , 0 r' 1,1J ' r r N ( n0de 
.^ ,3 „noh> 0,d . „ Hi, IV), 


’V;T^‘' CV tcmNDiv.,,un<l 

^^isn.nuv.v). 

r» 5ic ' 





cTB an5SS^ 


results from major deceleration injury 

. . __lo KpKuppn epat 


' AOft ic tranSeC | 1 '° c a r r accidents aorta is trapped between seat 

* to^^ LT 

be 1 t ltC r ^j c transection/ traumatic aortic rupture 
'c si> e of a _ c t . 


, >1 

is 


aortic 


the insertion of ligament of 


(88 


isthmus v“‘ — 

" h ch is just distal to origin of left subclavian a. 
ll '^ "ri'oamentum arteriosum/ Botalli & brachio- 


THORACIC OUTLET SYNDROME 

• SCI,noun.,ky's iriad: Supraclavicular tenderness + Hand 
paleness on elevation + weakness of 4lh/5th finger 

• Pressure (compression) symptoms on these blood vessels 
or nervesfbrachial plexus). U may happen if there is an 

extra rtb, above the fust one or an abnormal tight band 
connecting the spine to the ribs. 

Arterial thoracic outlet syndrome is caused by the 
compression of the subclavian artery by a cervical rib 
{Cervical nb syndrome/ Subclavian steal syndrome) • BP 
in the affected arm is low. Doppler ultrasound is IOC. 
Venous thoracic outlet syndrome:Results from the 
compression ofthe subclavian vein . Accounts for about 
o of all cases. Claudication, edema, cyanosis, and venous 
dilatation may be present. 


n<0/ y (ligamentum arteriosum/ 

' 95 '° fixes aorta in this region]. 


cep 


ihalic 


a. 


CHESTTRAUMA 


ORTI^i^— 

dissection results from tear in the mtima of aorta. 

* AOft d spreads in the layers of aorta & separates them. 
Bl °°sesophageal echocardiography (TEE) is best/most 

* Tr3 f I investigation. The most sensitive method for 
diagnosing aortic dissection is MR1. 

Acute aortic dissection is the most common life-threatening 

* disorder affecting the aorta. 

« The imm ediate mortality rate in aortic dissection is as high 
1 % per hour over the first several hours 
» M/c cause - HTN. 


• In blunt/penetrating chest trauma part of heart most 
vulnerable to injury is -» Rt ventricle as it is situated 
substemal. 

• Pulmonary contusion injury is m/c injury to lung seen in 
thoracic /chest trauma. 

• D/g of pneumothorax is confirmed by erect PA view chest 
X-ray. 

• Tracheobronchial disruption occurs usually within 2 cm of 
carina. 

• Pericardial tamponade: The diagnosis is best made by < 
combination of injury pattern (anterior chest stab woun< 
being the m/c), measurement of central venous pressure 
and transthoracic echo. T/t: Immediate anterolateri 
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• jicalcJ " hilc hC '" 0J ^’r?cardi"l > *»!«*' 

,o '***** ,^tor u* 7 de ;'^S^ i " do ' v or 

inter" l ' nm ’ 1 ’ Il=M» h ' ip " 

be do* clllur . Jra 'in placement- 

viape* 1 "””' 0 '' 


* kir3U f . ^ for injuries of the 

mponade. , riKO tamy IS USL n bronchi near 

^nn>h> u ' l “ ' ' . trachea or mai only 


^CHEST/RIBi a sites of 3 adjacent ribs. 

esults from * of31 ''“h^iolo-ical dearrongemenls. 
Unaccompanied by Ph5^, chest wall movement 
*• bv inspection asym in spontaneously 

d paradoxical movements are 

a»» 2 sa-. — 

-,-rjcal stabilization (preferrao y 

“£** regional anesthesia (epidural) has major 
. in chest wall injuries. 


15.11 


breast 



of Mastectomy 

genson dc Stiles RM are traditional radical mastectomy 


dnWe mastectomy: Removal of breast .^ ue without 
ting axilla (except for the axillary tail of breast). 

cd radical mastectomy: 3 types- 
V'< ■ Pect. minor is removed to dissect level III LN. 
:,,;..fer : Preservation of both pect. maojor & mtnor 
jnly level I & II LNs are dissected. 


LN. 


““nor j s .. 

S d «via, 




. SRM (Super radical master, 

ERM (Extended radical m 0rny >: 

clavicular and mediastinal?!!^*) 
• Sentinel node bio psy i$ J 


to 




\ 


K. 


node negative d/s.' ^^ in p 
likely. J 10 •*«- 


% 


% 


■nW'Sts 


'il 


'1, 




V.\ 


Structures 

removed 



B-oast&« socl 
structures „ nc « 
nipple, areola) 6 
dissected'on bl 
Axillary LN 


Structures 

preserved 


Axillary vein 

leTs long tho r a C i c n 

Cephalic vein nv 

" er,e *° lat 'ssimus 
Dorsl S^asarali, 
major 


^ a io r > 
Sn 


ABq 



Mondor's d/s 


• Thrombophlebitis of th e s 
the anterior chest wall. F l 
. There ares/c cord like structu 


' Cia, vei„ s 


“in 


lres al 0 


lc v 


Ca breast 

Refer to ONCO section. 


’ ng ^ith 


llln 


Anomalies of Breast 


Ann,:,a is congenital absence . r , 
is present (E.g. Poland symdtome ^ St 
breast & sternal portion ofpeep^ is^^ 


Sx 


AnwsHa is absence of breast' S "kor.) 
Athelia is absence of the ni pple , ' 

Un,lateral rudimentary breast «JJ****«* 
common, as is adolescent hv„ op mer„ , - 
lesser development of £ 

Polymastia is accessory- breast t ' 
(accessory) nipples are common * V 

True po.ythelia refers to ^ 


single breast. 

Accessory breast tissue is commonh, w 
breast in the axilla. * ° cai «d 




cO. 


tis^ in^ b/w , 


• hovs D/w the age of 13 and 
ol bf fry occ lirS in .^phy is generally treated 

V'l Tf> al "S Surgical excision may be 

fails t0 reBress ’ 

tp, ill/ c" 13 '® notable- 


t* I if ^^^Tesnogens. phenothiazines. 


p. 

' 

, " am 


fl 


.ItTbatesenes'ent gynecomastia. 

6 ;, *.'”^icmauir« talion0niVerC,rt • 
«#<**** 


* M/c esophageal motility disorder b nuu^T!^"" 

t N “'‘ r0Cke ' * teen in etopbogeo/ corPtaporro 

+ Cork screw/ttosory esophagus is seen in diffuse esophogeo( 
spasm. K ycu ‘ 

+ M/c site for Iatrogenic oesophageal perforation -> Cervical 
portion. 

A Megoesophogus is seen in Chogo's d/s 8 Athotosio cord,a 
•y Hypermotility 0 / esophagus is een in H„, me „ s w 
peristalsis. 




Zenker's Diverticulum 




,«)«>'** discharge from both breasts. It is 
/ tr* 3 15 "’1 cation- In the absence of lac auon. 
^^"'Lldur'ns' 3 ^. ted production of prolaetm. 


* Irllrum prolactin is diagnostic. 

»<omn oas5 e y «lun=ous nipple discharge from a 


itOssa) 

P 


r . /spontaneous n.ppie 

Old ' 01 „,„se of S P : n t r aductal papilloma. 

.exiitarv in " . . . 


V" j c c» usC . n . intrauutia* h u i.—~ 

,&*&'**' ^blood stained nipple discharge in a 
tins'^ c ause fenl3le ) is -> Intraductal pappillor 

f f t fo3P' llon ’ a, „ f blood stained nipple discharge 
(d“ cu , cause or _ ,_ x v i^r.itrMino r 

1 »‘ ^ ? ;o ft 


\V0 


kt»r* an 


0 t — 

(elderly female) is 


in a 

Infiltrating ductal 


c^ in 


[orna 


itv 


ostly ER +ve - 

of breast 


well 


c ondit' ons 

° thef • is a milk-filled cyst that is round, 

1 u~- ueneraUy occurs after the cessation of 


C**ti Get—.., —- 
circumsen ted milk within ducts is responsible. 

lactation - InS P 


Also k/ as pharyngo-esophageal diverticulum 
Pulsion diverticulum secondary' to cricopharyngeal 
dysfunction. Midline outpouching on the posterior aspect 

of pharyngo-esophageal junction then it enlarges on left 
side. 

Common in males 50- 60 yrs.. 

Symptoms are oropharyngeal dysphagia & regurgitation 
of undigested food-> foul smelling odor from mouth 
Simple banum swallow is sufficient to diagnose. 
Endoscopy is contraindicated (risk of perforation). 

T/t. Small size < 2cm -> Botulinum toxin, temporary 
effects for 2-3 mnths. ' 

2-4 cm — > Diverticulopexy. 

> 4 cm -> Diverticulectomy with my otomy. 

» Pulson diverticulum are caused by high pressures ■ 
proximal to UES & LES . E.g. Zenker’s. 

Midesophageal diveticulum is a traction diverticulum 



Killian's Dehisence 


i D/d 


Dysphagia' 

sive dysphagia lasting weeks to months esp. in 
i-. c^lirlc > linnid's —^ is d' to 


pr0(7fC5Sl' c u - * w w r 

* ld e r lv males. Solids > liquids -» is d.' to ca-esophagus. 
e L n progressive dysphagia in middle aged females 
• j.-, cniids is d' to cardio-SDasm/ achalasia 


t b’on-F lu »*— - • 

Liquids > solids -» is d' to cardio-spasm/ achalasia 
! Episodic dysphagia to solids lasting several years^Seen 

in lower esophageal rings. 

i D' sphagia + chest pain (prolonged h'o heart bum) is seen 
in _> Reflux esophagitis and stricture. 


It is also k/as Killian's Laimer triangle, is a triangu 
area in the wall of pharynx b/w thyropharyngeus (oblic 
fibres) and cricopharyngeus (transverse fibres) part of 
inferior constrictor of pharynx. 

It represents a potentially weak spot where a pharyn 

oesophageal (Zenker's) diverticulum is more likely 
occur. 


ACHALASIA CARPI A (MEGAESOPHAGUS) 


Motor disorder of esophageal smooth muscles in 
LES does not relax normally with the swallowing. 


i 
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/ „'**'*' 
. v-> ■ ' 

i -*• „ _-< rxtv» 

* 


i; N j 


r 

* J 


> V * *• 


> 


gerd 

• V-onxI I'M I'l urtor^. 

» u ui l\ « , 

• l I n »' ■» P h >'K'U^, | 1 




. „ T VW 

• V 


J « 


.•i 


k ***-* 


\*J< 


»:4 




proton 



' pt,, ^‘ 1 ^ v 

Normal |H>'<ovti>c mcvh Jfll ^ ^ ?\ 

| |ntr i KkMTi,rullcT,j. lh()r |'[' 1, o r ^ 
Ivnk-ngthl^^ v 1V., »*ft ^ 

: Increase in inugasinc r^^S/ 

} Mirk'r factors- Ang| c ^ ' Ur * ^ ^ 


c "*» u, 

crux »>t dijphra^m cn - '^n ^ 


C. f - Triad of heart h 


> jm 


regurgitation c 




v 

*r„ 


*|. 


r ‘X' 


'<T>, 


laryngeal spill over X, 

Diagnosis - Endoscopy Is ' V 

CJold standard i, 24 hour , ^ S >> 

score is used. ' PM r„ ‘ 

\ s 


V \ 


s ° ,rr .s usca. ^ S4j^ 

Ant. - reflux surgeries for Gf p 

Nissens fundon| lrat - _ KD 


fundop|, catj 

Besley Mark IV 7 °" 

H.irs posterior gastrope^ 

l ogh collis gastropla 5lv ‘ 
c Angelchik prosthesis 


"t 


' a P f ( 


'x 


i— 1 '” ... 

, u Llc ' a,cJ 

. 

* lu r 

" J Z s**.**— -»'-*•■»> C,USCT reU ' a "‘ >n of 

Hclkr'. Fundopltcittion « 

'!•*£Z ^ < ,h,kr : s - 

Z7S^™* u<M ' n : IMa,mum 

as CCH *. nitrates. siWeruli! 

n>t - r are ; sphinctors in esophagus. 

— r n*nc ? -I cm long . relaxes during 
.jph pressure A’oc. - 

?~r*usr<SOcnt JI.O) zone. 3-5cm long 

^ roKK SCKKW or KOSAK3 

■H-phagcai >pastn - E e>kn ->v. ^ 


Barret’s Esophagus 

• Main cause - Reflux esn^k 

.. i '•sophagui 

• Premalignant condition whichl 

esophagus. 

• Also k/as Barrett syndrome 

lined lower oesophagus. Ii r r ° 
(inleslinal metaplasia) i n uj* 
the esophagus. ls of th e 


Mo. 

'X 

or , co V % 

e «lls“r?.lX 


Presence of columnar epith el 
junction. 




•um 3 


cm 


N 


l SOPIWG15 


Diaphragmatic Hernia 

• M e esophageal hernia is SLlDlNr 

is a, a higher level, no t 5pical hcmj'j^tC, 

• KOUMi HERNIA is ^ 

jn @ normal level . typical hernial^ 8 ' 3l| X 
GE rellux ac,s pre^, K 

• Hiatus esophageal hernia are u 0 h 

1. Congenital: Morgagnian & Bochda! V 

2. AcquiredHiatus hernia: Sliding &ro ^ 


Acquired/Hiatus Hernia 


.vo . < rodcrobtcral hernia 

.... 

nr-'^r^lpan 

m females * Ma 


* V' r t> k . r u ' ia, 7 .« h" ,hc c ‘ 


rfCfl* 4 


;/>" lfl „vi.j"'0''- n ’ ia 


S' 


iti 


gJ re 




posterolateral 
(gochdalek) 


M/c type of congenita! 

OH 

Foramen of 

r— /soace Bochdalek/vertebro 

N torgJS n,/ F .costal triangle/ 

0 f urRY pleuroperitoneal space 

of pulmonary hypoplasia 


fera 


men of 


Hern 


iation i 


, colon 


Usually on Lt side & 
back side ( posteriorly) 




r.' 


o'* 




transverse 

Usually °n£i 

side, anteriorly 

. ^mic Triad of respiratory 

Asymptona . djstress + de xtrocardia 

M/C VI5CUS + 

colon sesphoid abdomen 






SMing type 


1. Frequency 

| & r j\ (M/e type) 

Less eorr/non 

2 Occurs through 

Esophageal 

Opf-nmg 

Esophageal 

opemrg 1 1 

3 A/w 

Short esop>-w*^’js 

I* H 

4 Cardo- 
esoptvageal 
junction 

Passes through, 

EG junction « at 
higher W-cef 

* r, Lact. EG juryjon 1 ] 
n at normal ievet 1 

s.a/t 

Pefiu* 

Dysphagia. Ho 1 

reflux 

6 C/c 

Reflux > 

esophagrtrs 

Strangulation, 

H"age etc | 

7. T/t 

: In symptomatic 

cases 

In aQ cases 



Hiatus hernia 

• Hitus hernia is usually accquired.lt occurs through 
esophageal hiatus in posterior mediastinum. Rolling type 
may be congenital dto persistent peritoneal process m 
posterior mediastinum. 

• Investigation of choice for hiatus hernia - barium meal 
upper G1 in Trendelenberg position. 

• M, c complication - Reflux esophasilis. 

• T/t: Sxxshen medical 11 failed, Nissens fundoplicanoo. 

Eventration of Diaphragm 

• Eventration of the diaphragm in infants b an uncommon 
condition in which all or part of the diaphragmatic muscle 
is replaced by fibroelastic tissue, leading to a thinrv.3 and 
pliable central portion of the diaphrasm. 

• Results from inadequate development (congenital) « 
atrophy (acquired) of the diaphragm. 



: CDH 


Fi*.: Eventration of diaphragm 
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$ • Huntnum’s cruntch /*• 

Ne0 p lJsntofE*°P ba9 u Lel® m > on,a d/to cracking sound is p rc Sct „ . 

. .... * ■ T.^ raycomi '"‘ou s „-. X.N 


M'c mal'i> narKy ~ i 

M-c »«i> lew" ,/3rd - 

AJflWrtrciiW" » 

^r.inxn^”' 

Chronic achlasia 

Hiatus hernia 

Rcfux esophagi'll ^ Aden ocarcinioma 

B - , r.T^ivc^r^l ,is . ... for solid, taler for 

-^7^-^ ttossis “ lsoa 

solids and liquids. 

-ommnn symplnm ^ firsl line invesliga"™'- 

nv „,, g a"on -cnd«e»Py frjnc ^ 0 „ d irr c S gutar nllmg 

Jarium swallow - 


rium f 

l,FUS)isi<s«l f ‘’ rT - S ' a6,ne 
joscopie ultra sound K / ^ ^ mctas ,as. S . 

ph node status. PL 

,/Cr; aryngolaryngwlomy 

<*' cricoid - R ” - own , 3 Stage csophagcclomy 

PPCr ^^ RT/Ivor Lewis y 

ijdle third - R 1 n,'istcctomy with Roux on Y. 

iwcr Ihird • are adcnoca] 

O RT because most o 

Uiativc: ND YAG laser. 

Kscopic laser 1 

- , metallic stents. 


expanding i 


IV e syndrome 

. • nn,i rHcliinc against a closed 
I by forceful vomiting and retching t 

x. pylorus are closed. Intragaslric pressure 
hT-x pressure builds up in the esophagus -» 
h ' e “ Leak in mediastinum - Pneumo- 

ZZ llaruman's sign d/.o crunching in chest 

oriented, M cm in 

:ar . The tears through and through 

ZZ'IU the l«f posterolateral wall (len 

„ a ,ic crus) of lower end of esophagus.! here is no 


sign is seen. 
• T/t: Surgery. 


•ru 


'etn 


\\ 1 
N> 


"ii. 


's 


Mallory-Weiss tear/ syhd 

• Partial thickness tear r r0tTV - 

bclowGE junction in 9<X° IV( * «n 
is in esophagus. 0 c a*e s *'“co^ 

• ,r r usL;r;^ n ,r d -«l 

Gl endoscopic therapy hc ">aicl% , V 

• Barotrauma d/to pyl 0rvi „ . V % 

• Seen in a] C oholi c /bu| irni ' losc <l, Lp* \\ 

• 2/3rd patient arc a/J^^osap^S V 

greal curvature side) ‘ Us llCr nia f CrUs - 

• T/ ‘is usually conservative o Sl 

' * ,s re quj V 

Dysphagia lusorla ^ ^ 

• Constriction of CSOp| 
subclavian artery, w hich ‘ • by a b k, 
a.) vascular ring or double , S Ui ^| > v 

• Inv: Contrast radiography r, ' C a *h. u 

• T/t: Complete excision L r VI 

" anOS, ^o sis 

Esophageal Webs 

• Seen at the l/o cricopharyn, 

• Asymmetrical „,uc„ sa , ’ 

females. s ’ s ecn 

Post K, 

1 hit 


A/w IDA, Plummer Vinson SVn . 

Can cause dysphagia ZZ 
dysphagia). Cas '°nal]y 

10% risk of squamous cell cam' 

T/l : Ballon dilatation. ° ma - 


% 


(,1 <W 


Schatzki Rings 


• Symmetrical sub-mucosal thick • 

thoracic esophagus above the diaohr!" 1 " 8 at t 
A/w hiatus hernia. ^'cinden,- 


ac/: vomiting + chest pain +s/c emphysema. • Seen at the squamocolumnar junction. 





. sS ivc dy^ 1 
P r^ rtS 

- 1 rtn" 1 , 

1 s.'i £,u,e 


,hag' a 


or 


sudden apliagia. It is 




. NaOll/Alkali 


t f l . $trl clu " nhaRUS .art d/t0 " .. 

J>9 e ...res of csor , 4l , rs if possible. Radiographs 
/X’l 1 , V determine the development of 

« V' 10 ’ ■ „ esophageal stricture treatment is 

’ ***** cylindrical rods (boug.es) of 




iblc c> 


° Ml,cosal cc "s t , all other cells i 

° c/r -edema, diarrhoea, anorexh r-i, , 

• Rremalignan,condition ***££££? ,i v 

Exulceralio simplcx/Dieulafov is ■» , 
malformation char/by a large umn J“l.e T„ 

;;:iTe°:„: f ^ ^ -. 

Present along lesser curvature. 

<* Erosion causes bleeding -> g aMr ie hemorrhage 
° T/t is endoscopic therapy. 



H. pylori Infestation 


rv- </(c Of l° tr0 

W \o(r° nS cricopharyn- 

K lron deli “ e " cy 


,genic esophageal perforation 


—> 


v yin*° n ’ 

+ e^P hagea 'TJebs -> upper esophagus. 

ot^ ophag j PiOP nogcal rings -> lower esophagus. 


in 




, of esop 






> Middle l/3rd. SqCC Is 


adenoca Is more common 


co*" 00 

"l^ 3,d 


Gram -ve urease producing bacteria which is stained by 
warthm silver slain. y 

11.Pylori colonises only in stomach mucosa not 
duodenum or esophagus. 

Results in 

° Cancer in body or stomach 

° Ulctr &‘ypcn gastritis in antrum 

0 Malloma 


most common and adenoca Is more 

SqCC is 


in lu sgC c 

>***%, westfl** 

to visa alise 

5^ 


esophageal swallowing 


+ e eSt tun! oscopy 


Peptic Ulcers 

• Types of peptic ulcer: 


^ , n whicl) severe strictures involve long 

in ra' c caS f C *,,’ esophagus (usually d/ to the swallowing 
s cgm cnts 0 lhc affected area may have to be surgically 


ofc° rro ^r,'l„ic substitution) 


[CP 10 


)VC( 1 (colonic 



- stom ach is chronic complication of lesser 
, usun lly seen in women, a/w pyloric stenosis , 

silenl . T/t is Billroth I gastrectomy 
c ' in ' Ca / ,t stomach is seen in old females with chr. liver 
• ' Antra i mucosa develops too much vascular erosion . 

tV'maimcsis.T/t is antrectomy. 

, uccoristn is acute sudden gr 
hy poka!cmia, septicemia, uremia 

, Mentricre's disease 

0 Autoimmune (altered expression ofTGFa)hypertrophic 
gastritis c/by hypertrophied or giant gastric rugae; 
excessive loss of protein from the gut which results in 

hypoproteinemia. 


* ill 


Lesser curvature at 

Low-normal 

Dstal 

Inscisura 


gastrectomy 
with Billroth 1 

Combined gastric 

High 

distal 

body +• duodenum 


gastrectomy 

(in antrum) 


with truncal 
vagotomy 

Prepyloric or pyloric 

High 

distal 


, 15 . - - 

is acute sudden gastric dilatation seen in 


• IV 


channel ulcers 
(within 3cm of 
pylorus), a/w DU 

Juxtaesophageal 
(nearGE junrtion / 
Cardia) 


gastrectomy 
with truncal 
vagotomy 


Low 


Anywhere 


Normal 


wedge 

resection/ 

total 

gastrectomy 

NSAIDs 

induced 
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Greater 

curvature 


Antrum 


r ,. t,ic Ulcers 
.. ^ ast 


found in f |rst 
p ' a " Dv lor.c & more 

thonpostenor- 

ln DU perforation es“»"r 

Bidding Um/r. 

in relieved by food 

i ghtgain 

er turns malignant 


gp 0 association 

duo] 


perforation is rare. 

than DUs 

Bleeding is due to erosion of 

Lt gastric a..> splenic artery. 

Pain aggravated by food& 

r elieved by antacids 
Weight loss 


Ulcers along lesser 
curvature are benign 8. 

along greater curvature are 

more malignant 


Blood gp A association I'a- 

in Gastric & also in gastric 
carcinoma] 



.. .t'Elt/lMt I "n,maltotBAO&MAO_ 

.r H pylori. NSAIDS. smoking, type B gastritis. 
Lesser curvature along incissura angular,s. 
in after taking rood, weight loss. 


eatmentofGU 

mineable, bleeding or stable perforated type I OU are 
treated with Distal gastrectomy + Billroth I. 


Unstable perforated typ c j 
patch closure + eradication ^ ar e , 
intractable, bleeding GU ■, H 'Py|% 
gastrectomy with trun Ca l v + 11 1 a *'• 
Perforated type 11 or u , Q fe l h 
+ eradication of H. pylori ar ~ 


\ 




V 


Operation 


• Vagotomy + antrectomy 
(Billroth I or II) 


ar «t r ; ai ^ 

x v \ 

\ ' 


• Vagotomy and py lo rODl 

Proxima! gastriT^^T; 
parietal cell V~/High| y 
selective V~ 



. the anterior aspect or 

• n » cCU 'i '"econdnt/c complication of 

rfeta 110 lioni*"’' flys indicated l>»<'<'c"»' 
■it I* retfe" jimost al • > anlcrior perforated 

posterior tdeet). 

it 1 ’ „ l l|c * tie"' 0 nil -* 35%. 

^li'ic'-fpleedioS'" , taPU -> 10-20%. 

^^^>’'« dinein90%CaSCS ' 


t-O 


[Billroth I = gastroduoden 

llourre^Jocgi 

* M/c recommended 

Parietal cell vagotomy ^ /0r °U 

* M/c surgery f or Du 

gastrojejunostomy ° b ^r Uct 

* M/c surgery f or DU with 

[Graham’s patch] Perfor ati D 

+ C/c of vogotomy ->D p/nvrd 


£i> h 


•y* 

phys* cal 

r <t , a |K Orients- 


trauma, 


shock, sepsis, respiratory 


Duodenum, 

1st part 

Duodenum -II 

Jejunum 

Ileum 

Terminal Ileum 



p> ls : . . erosi ons involving ptoitimal part 
, O' -i. i' 1 . su petnc es distally (rarely involve 

high risk orUGI bleeding. [Ref- 

They caro 

"v stress ulcers commonly seen in patients 

(V' ,i “ ! Tt.er" pS °‘ i ^duodenal and esophageal ulcers 
“rS injury, cranial surgery, or tumours. 

l ''' P a,ien “;,lBnce of perforation. 

fundus. 






H 


Dumping Syndrome 

• Constellation of sy mpl 
emptied too quickly f r0m tha > tu* 
intestine with undigested r 0I J Sl0rt »ek h X . 

• Most commonly seen aft ™ d ' °S>, 

• Early Jumping: sy mploms 8as, *ct 0 „i 

meal. These include nausea v 8 ' n < W 
diarrhea, dizziness, and fati^ 1 '^ bl^N, 




j r xhe upper small intestine contains 
*^crot> ial ■f°^ is j e nt flora consisting mainly of Gram+ve 
' resident and in sma u concentrations, usually <10 b 

fjC ulia> lve ° r “ Nlore distally, the bacterial count increases in 
c0 lonies/mL- * 1qS colon j es / m L in the distal ileum, 

c once nir3tl ° n s t0 primarily coliforms and anaerobic 
^,he flora chane 


and the A° ra 

organisms- 


Late clumping: sy mpto ‘"Vi 

includehyPOglyceCw^'-Hoe,^ ^ G |T-Wealedind„ 


■■"•os. 


Complications of PUD 

• M/c complication of peptic ulcer. 

Bleeding (35%) > Perf„ra tion 

bleed posteriorly. cers -» lil^/ 1 "' I 

• Gastric outlet obstruction (Goot - 

indication for surgery. I, j s 15 lean ^ 
and type 111 gastric ulcers. mon *ilK<T 



Lesser curvature 
near incisura 
angularis, post 

wall 

fundus 


Body 

prepyloric region 
Pyloric antrum 


M/c she for d/s or infestations 


Gastric ulcer 


Ca following pernicious anemia, 
Mnetrier’s d/s 

Silent gastric ca 

Gastric ca overall 

Linitis plastica (Brinton’s d/s) 


lleo-cecal region 
Caecum 


Appendix 
Ascending colon 

Transverse colon 

Splenic flexure 

Sigmoid colon 


Recto-sigmoid 


M/c site for d/s or Infestations 


Kissing ulcers, peptic ulcer, gastric 
outlet obstruction 

Congenital duodenal diverticulae 

Polyps of Peutz-Jegher’s syndrome, 
apple atresia 

Ulcerative TB, Typhoid ulcers 
Carcinoid tumour in GiT 

Crohn s ds; Fistula, perforation and 
carcinoma in Crohn’s; Gallstone 
ileus, obstruction in meconium 
ileus, typhoid & tubercular ulcer, 
small intestinal lymphoma. 

Hypertrophic/hyperplastic TB 

Amoebic ulcers & perforation 



Rectum 


Enterobius vermicularis 

Bleeding diverticula, 

Bleeding in angiodysplasia 
iRt sided colon) 

Toxic megacolon (in IBDs) 

Shigellosis 

Ischemic colitis 

Stricture after ischemic colitis, 
Volvulus 

Amoebic Colitis?, 

Colonic diverticulosis 

Campylobacter jejuni infesta", i 
Familial adenomatous polyps (FAP), 
colorectal ca. 

UC, Hirschsprung’s d/s, colorectal 
cancer. 


Anal canal, above Internal hemorrhoids 
pectinate line 

Anal canal, below External hemorrhoids 
pectinate line 


INTESTINAL OBSTRUCTION 

• Bowel obstruction ; Intestinal obstruction occurs when tl 

normal propulsion and passage of intestinal contents do 
not occur. 

• 4 cardinal signs of intestinal/bowel obstruction are; 

1. Abd.pain 


2. Vomiting 
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jllW '^ 11 ' 1 oto phjsic 31 


Tv tvs: . obstruct- 

• ./ hru^ 71 * 1 ' 

n >’■'*"”'" ', ,„u»!iMl lum ‘' n • I«' r<c "“ 



r ara, -' , ' c 


D to 

obstruction- 


Z^cuJof^^ ^ obstructs. 

■oti/irv r ’ 


mo* 




Pseudo 


feehunicol 

y 

Jhtrsusrvs (m c * 


pljstv 
^ 5\Tuiromc 


I. post Op il eus ' m/c 

2. Hyp°LaI em ' a 

3 . peritonitis 

4. Drugs: (Opiates, 

anticholinergics) 


rc siteofohs.n.cU |on(I0 - 2 0%). . 

mjll tntestme (^90 -) on ^ . post op adhestons (60- 

M /c cause of obs > neopIasrn (15%). 

%) > hernias ( - Ca coJon (60%) > 

, c cause of obstruct,on mcoJon 

w**!' ' 1 m /c cause of lower .mesl.nal 

.chspraog s ds is i i„ 5000). 

tnjcrion m nconal < inlcs i, n al obslruclion 

SSUSC Tl,'i°- n 0vr orcein children. 

parablic is n,/c SCC " ' n 
; - “'-ach <24-48 hrs, -» colon 


, w , Acute colonic pseudo-obstruction 

colonic distension 

'e„ce of any mechanical obslroc.ion ,n severely 


Duodenal Obstruction 


odenal atresia ( M/c symptom is billious vomiting). 
C is D-D stomy (duodeno-duodenostomy). 
iuJar pancreas (TOC is D-J stomy) 
d’s band. 

bubble sign is seen. 



Intestinal Fistulae 

Small intestinal fistula i s 


disease accounts for c 2 °/ ' n/c 


ttft 


er 


Fistulae and sinuses ar e r °' . ^ 

Diverticulosis can cause f C ' n U C. 
intestinal obstruction, p Crj , IStu b for^ ’ ^ 


% 


,n »ti s M 


Meckel's Diverticulum ( MD) 


«c. "> 


\ 


\ 


M/c cause oflower Gl bl ' \ 

Remnant of omphab^f n 8 in i, r 

proximal part of VlDtw , nte ric N a 

of distal ileum. 11c h Dr*. ^ 


Lies on the antimesenteri^ L 

\m „ —_•. . J v bi 


pre <* s cv 

>0r de r 




MD is a congenital divert,, ^ 

intestine (True divertici. CUm s o it u \ 

Affects infants and child,- ^ ^ a U 

Rule of 2 for MD: Ln ^ y rs 

0 Affects <2 yrs. 

° AITecIS 2% popula,, 

° USUa ' ly 2 " '“"e, us uallv 
junction. y 

M/c site for ectopic east.- 

jJfpTSo m „ ay «"•« Md ^ \ 

;nna mm a , ionma yfeadto . 
!~ec.„ picti V\ 

ect '0n a \ 
Dive nari <l 


2 ft 




v i' ,t ussue 
2. D without ectopic ti ssu 


resection). 



F ' 8 " lntUs cuscepti 0n 


l,e,IC '* £ ( ^terial 75% CaKS> ' 

Sudeck's point 


rni a 


EX POINTS TO FOCU<T 


r .,c cJ . rt '" lV (\e^ rC( 


fit 


J 


oli* s 



* M/c couse of occult Cl bleed Is ongiodysplosi^^^ 

* Colonic bleeding from ongiodysplasia is best diagnosed by 

arteriography or colonoscopy. y 

* Colonic bleeding most often results from polyps / neoplastic 
- dlSeOSe ■ ^ sual Presentation is thotof unexplained onemia 


INFLAMMATORY BOWEL DISEASES (mne) 


igament of Treitz. 


JL* vr ' -is ah° ve Ui % %ve ll as therapeutic. 

^ ft ^ is di3S n ° stlC on |y presents with hematemes.s 
- >' . ? ding COlT1 ^ff e e-ground like material) and/or 



, h |eC 




^ or cofi** 


>ii inS . ’ k tarry 

l^rfOOl^ 

ct& 


,ols). 


& I 


, pl % Weiss tear 

Dieula f °y' s lesion e,c) 


Variceal bleed (20%) 

I 

1. GE varices >90% 

2. Gastric varices 


(535° 


lit** ^ 

; Othff 5 ' 0 f UGI bleeding is peptic ulcer d/s and 
1 flic caUSe e S a , varice s. Recurrence of bleeding is more 
* ‘ 3S troe s °P h3Be cea i group compared to non variceal group. 

com* 011 in Nation is used for risk of rebleeding in PUD. 
f fcrrest cl 3SS,0Ca 


^fG!B ,eed 

L ■ distal to Ligament of Treitz. 

# gleedmS $ e$ . by age group in order of frequency 1 

•-oortant vj 


imp c 


Adolescents Adult -60yr. >60 yrs. 

& young 
adults 


Diverticulosis 

(30-40%) 


Diverticulosis 


[1. Ref ■' Schwartz] 


Involvement 


Discontinuous/ 
Segmental / patchy with 
skip lesions 


Continuous 


Starts in 


Terminal ileum (terminal 
ileitis), but may involve 
any portion of GIT. 


Involvement 


Transmural (fistula, anal 
fissures, sinuses are 
common) 


Rectum, extends 
retrograde to 
involve colon 
(Backwash ileitis) 


M + SM 


Ulcers 


Serpiginous 


Superficial ulcers 
only 


Other/F 


Fibrosis + 
Strictures + 

Fistula & sinuses + 


Rare 

Never 

Rare 


Hose-pipe & Cobblestone 
appearance 


Radiograph 


Pseudopolyps 
IGARDEN HOSE 
APPEARANCE) 


String sign of kantor,in 
terminal ileum "Creeping 
fat". 


1st sign —► Loss of 
haustral markings, 
short bowel (b/of 
fibrosis) 


Vascular ectasias 
{angiodysplasias) 



Micro 


Non-caseating granuloma 
(Sarcoid like) 


Crypt abscess 


Cl/F 


Intermittent RLQ colicky 
pain with diarrhea / 
bleeding is the m/c 
symptom. 


C/c 


t Risk of perianal ds. 
Malabsorption 


Frequent bloody 
bowel movements 
with mucus. liQ 
cramping pain, 
(Tenesmus) 


Dysplasia / 
colorectal 
adenocarcinoma 
Toxic megacolor 
Perforation 


k 
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-"•u Wj.i 

peristalsis ( gurgling inih »cli a 
distension. D/to partial obJ 8h * il >a c r' N I 

*&«****£ «**• b ' k • TB can ante. Wypa ^~-5iS 

e ";"„T . co |jar stud (Collar • M'c s,u orabd ominal ■ fro* 

..... ■wsW*’ 0 - . ' mart in presence of abundant - ' ul »si s . ' 


. ... :£&**•*** 

‘ 'j/ah are ehn-e- kW* in DC: 

Mu.W ^ "S'sum. uvei.rs. 

(Mmnrrsnna. .•d"*"’ .„., l( , s in f ’•D"'*"" 5 ; 


ho- 1 '— - _ ,rt*nO$i inl 

r.'" 1 '-""-' SU cellar s.ud (Cellar 

..■hd'anp.^ „«c mef^ _ u j 0 pol>T* more.n 

• Urcaal cor . m< , re in CD- 

^ I n Res. .’HI* feanrresars 

IJC' th-»r> 1 L) * 


^ ^ “nominal tub * ^ th 

presence of abundant P eVp ^ U, ° si s i s ! % k 
There are 3 forms of ' S Patch,, '<> 

° Ulcerative S ^ s\** 

° Hyperplastic or hvnen 

o Mesenteric ar °Phi c 


v\ 


., ...V. '* ' ‘' ion ^ in -27N Of patient »«* iS 

* K ~^e‘^’ rbid " ! in 'torZcM causes CD. Salient features of ulc 

1“ "■;t ,/a prcvcnnnf I*** in UC: Loss of ^ - a>lv » S, h , 

* girRestXdie'^^h ^/^ng)-»Lossofl ,aus,r1,,,0,,S_+ 

in UC is 

{££ in^Reerurn- „ transverse colon 

^ in distal colon 


Ulcerative TB 


^ ^ to Pulmonar^ 


Body 
resistance 

Patho 


Poor 


1 Rectum ' 

™^]nRecturv.^^ % tfgnsverse colon and loss of 

«*"0 »" 

^mtions oo ba num c 

>ji istrw 0 . . 

ifofUC * JTeroafj ore mrwr useful {fo r ocute exacerbations 

& — ’*** 

d/s pon * in CDIor 
-- 

. ji s an d UC has two main 

deal mm for Crohn* of symptoms) 

* mai "' 3 ' nins ren r on f 

L ° nW ca'-ASA, drugs are a firs, fine of 

. aminosalicylate! mainta ining remission. 

rap; - forbo.fi f: e i x; " ASA ' is bonded 10 

i« :T Kh Jw undesirable side effects. 

S^X5-ASA>a i .fiou,su, f fip 5Ti dine 

nesalanine. olsatone^ ^ syndrome is 

So^lda, pain in reUfion lo meais. 



Cl/f Diarrhea, pr 

bleeding, 

loss of appetite, 0 | d 

malnourished | 0o |< 
Ulcerations: Earliest 
changes are stiff nes 
or rigidity and 
nodularity 


Small 

bowel 

enema 


E arlie stchl^^~ 
stiffness or rigidity 
and nodularity 




Ba meal 
follow 


T/t. 


Filling defect in 
lower ileum, Pulled 
up caecum, obtuse 
ileocecal angle, 
dilated proximal loonc 


..ivc the ulcers being 
. us“ J " y .‘common'* mulliple. In .fie 

’ shod and „°. common in .he deocaeca 

(L v cp* e \thi clllSl u bowel, the intestinal wall 
r/' 1 V iC Il 'tl^ n in lhC d denser Hbroiic. 

^^^sMaufierculosisfiomims. 


15.15 


PERITONEUM 


are peritoneal 


s 


,rU!^ - is colon : In 90% of cases 

.#Hiveh icl,l0S1 " , n sm all intestine 2nd part of 
* vol vCd - 


- *> « l ' c:sW ' fistula formation, haemorrhage, 

4 Kods e»" ca “* i.onilis. etc. 

<oV” lommones. type is ves.cocofic svluch 


* r ^ 1 


COIllU 

I or faeces in urine. 

_;r e d herniation of colonic 


muscie coat at x 


p 1 v^ |CU r0 ir uding lhr c ° s l sci s penetrate the colonic wall. 
' < bl °lon and intraluminal pressure. 

1*0 ^ diverticulosis. gall stones and hiatus 
iriiid -* 


Bile, gastric juice, pancreatic juice 
irritant. Blood is least irritant. 

» M/c cause of bacterial peritonitis is - 
E. coli > slrepto, bacteroids, Clostridia. 

• SBP (Spontaneous bacterial peritonitis) is common in 
children. Caused by streptococcus pneumoniae, 

• Leak's triad is seen in retroperitoneal h'mge. C/by flank 
pain + palpable tender mass + signs of internal bleeding 

• M/c site of pelvic abscess : Pouch of Douglus ((R.uteri) 

• M/c site of subphrenic abscess : Morrison's/Hepatorenal 
Pouch. 


Intraperitoneal hemorrhage 

• Cullen's sign is Circum-umbilical /periumbilical light 
bluish discoloration d/to hemoperitoneum. 

• Grey Turner's sign is dark bluish/ greenish discoloration 
of flanks. 



to diverticula formation. 


15.16 


APPENDIX 


, L c " 

.t* 


cases 


of 


diverticulitis, nexible sigmoidoscopy 
ontraindicated d/'to risk of colonic 

f c°r- h mvever, later it may be very useful 

t . f foraU° nh , ti on. perforation, oedema, adhesions, 


13 ^otoscopy " con,r31 

C « /T/rocTdu'rc is o P era.ion of choice 


If 


^Harttnattfi * reseclion anast0 mosis is done. 
e,eCtLVe iassiricati° n is used to describe perforations of 


S| gn Bn - Stii 

J^quired ^ 

L ° ne nar row fiii’ 

'"’““NlS 1 ' 


^tructiq ^,^ 


in 

, d> nC 
the 


colca 


dto diverticulitis. 


lit h^ cC0,i,is n 

• ^ Splenic flexure. 

• S ' f G1 ischemia d/to occlusive obstruction caused 

• ^ ,c f0 ^] us or thrombosis in SMA/1MA. 

b - em ° firmt'd bv colonoscopy (Most sensitive & 
, D g is conn 
specific)- 


abdominal discomfort & bloody diarrhoea 
on air-contrast/barium 


. presentation : aDoomu.at 

Uinelderly, debilitated persons. 

, |humbpr' n,in £' ,pseudotUInOUrS 

contrast enema. ... 

Transniural & extensive involvement require surgery 
* (Tot3 L'subtotal colectomy with end ileostomy). 


Appendicitis 

• M/c organism causing appendicitis -► E. coli. 

• Organism causing appendicitis like syndrome -» pasturella, 
Strongyloides stercoralis, yersinia pesudotuberculosis. 

• The Alvarado ( MANTRELS) score is used for diagnosis. 
Score of > 7 is strongly suggestive of ac. appendicitis. 

• IOC in appendicitis —> CECT but diagnosis is clinical. 

• In appendicular abscess percutaneous drainage is done. 

• Appendicular mass is treated conservatively ( Ochner- 
Sherren regimen). 

• Most pediatric patients perforate within 72 hours of 
symptom onset. 

• Criteria for stopping conservative t/t in appendicular mass. 
° Rising pulse rate. 

° Increasing abdominal pain & increasing size of mass. 

• Sheren’s triangle is area of hyperaesthesia in abdomen ii 
case of appendicitis. 


Appendicitis in Crohn's d's patient 

• If caecal wall is healthy Appendicectomy should be dor 

• If appendix is involved —► Conservative t/t. 
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sclerosant (5% phenol 


ASiS' 


Ur T it> J ‘ co ® 

A 


Mc£kjr ^‘sp^‘l7> ! 


popular t/t. 


flg : Me BurnfV 


Pubic symp^y s,s 

(GrJ,r °° n mangle m append^ 



Fig.: Appen 


duC ularmass (Cowrres/ 


Dr Harsh Wardhan) 


/ ,r ( 'iiivinuui ,. 

ommon in disui'^rd ° ra f^"' < cm & rarc ly 
„ early age (40 >«). usually 

isize. 

foTof'heinicolectoiny in appendicular carcinoid:- 

of tumour > 2 cm 

vement of caecal wall. 

Ivcment of LN s. 

i't 'iSons « .he m/c complications seen 

SS^onrosl-oHay^ 

* intestinal obstruct,on - m/c late 
o illiohypogastric nerve 




“Long 

anterior” 

fistula 


Anterior fistula 



Secondary 

opening 


ary opening 

it 


Recurrence rates are m^- 
Surgical repairs ' mum ( 3 ^ 

Abdominal -» Wells & R- 

Perineal-rAltenteierandD^Wrs 


Pro 


'<*<1 


‘Hr, 




HEMORRHOIDS 

• External piles/false pil es Qcc 

arc therefore, very pa i nfu| '/!' bel ‘»v th,. „ 

at stool. Thrombosed external! 1, d ° "W&'Nl 

S days painful self 

es ar e s a „_ . \ 


Ul —- noosed external K ^bl. 

5 days painful *„ curi , ^om,* 
Internal piles/true piles/jo "■ 1 

the internal rectal venonf!” are s »c cullr 
dentate lines & are, therefore n ’‘" 5 'They 0 fll \ I 

• Primary hemorrhoids are lo Pa ' nlcss ' tv'll 

11 o’clock which are the a ‘ ,e «al 

to branches or superior hemo^' 0f ‘ mc O iS )l I 
in lithotomy position). boi!l »l Vei„ s P %l 1 

* Secondary^ hemorrhoids usuah ‘Si 

sites * 8,9,10, 1 &4O’d 0ck .^^b, ' 

* Bleedin S * 'he first sympt on J, '° 0s - % | 

• Surgery is indicated for P sh lt Uhe Pan , 

° 3°+ 4° piles ’• 

o 2° piles notcured by non-op-,, 
o Fibrosed piles 1Ve ^th 0 ,i s 

° Interoextemal piles 


^onTZeZr 

***%*&££■ 

rhaemorrhoidectomy.- 

,lic 3 * ionS ° urinary retention, rect.onary h age. 

, CO ™. pain, “ cUtC , Picture, anal fissure, incontinence. 

e> rl W’ anals 

A 

A |N^1^ 

flSl^^hveranulation tissue, that connects deeply 
-tra^’ 1 " 1 ' l/rectum and superficially on the skin 

j,e anal can 

or low depending on whether the track 
> ir ' edinW or below the anorectal ring (Puborectalis). 
' passes ab ° V *° lae open into the anal canal at or above the 

, cit Park’s classification 
SiinAiT t Morgan) 

(IvliU'g* ^ . y c ) i _ lntersphincteric (m/c 45%) 
t, c utaneo ^ Trans-sphincteric ( 40%) 


.is 3 

in' 


Transverse anal line 

6 O’ clock 
position in midline 

Posterior fistula 
Fig.: Goodsall's rule 

Rectal continence depends solely on the anorectal ring. 
Low level fistula can be laid open with less risk of 
permanent incontinence. 

M/c symptom is persistent seropurulent discharge 
T/t: Low fistula (fistulectomy) 

High fistula (initial colostomy later closure) or Seton 
intestinal sub-mucosal plug. Surgisis fibrin glue is newer 


* ^ f SSUre is best dia Snosed -> clinically by history and 

visual inspection. 

4- Anal Tissure is mostly situated in the midline posteriorly in 6 
O clock position. 



15.18 


LIVER &GB 


3. Supra-sphencteric (iatrogenic) 

4. Extra-sphencteric 


Subcu 1 
Submucous 

Hi&h anal 
Lo\v anal 

pelvirectal 
foodsall’s rule 

las with an external opening in relation to the anterior 
half of anus (within 1.5 inches) is of direct type. 

While fistulas with external opening in relation to posterior 
half of anus have a curved track (more common variety) 
may be of horseshoe type, opens in middle posteriorly. 
Exception is long anterior fistula. 


Plate system of liver 

• Capsular plate system of liver consists of bile ducts and 
blood vessels surrounded by a sheath. There are 4 plates 
systems in the liver: the hilar plate (most imp.), the cystic 
plate, and the umbilical plate. 4th plate is Arantian plate. 

• Ductal plate is a primitive biliary epithelium . It develops 
from periportal hepatoblasts. Malformations of ductal 
plates can result in: 

1. Interlobular bile ducts —► AR Polycystic kidney d/s. 
2.Smaller interlobular ducts —+ Von Meyenberg complexes. 
3.Larger interlobular ducts —> Caroli's d/s 
• Pringle maneuver is used to control hepatic bleeding 
(from hepatic artery and portal vein). Placing a clamp 
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(Surgical or lap arosc 1V 
open). J 


PapiUotom NiX 

removal of the stones * Mtu * 

Causes of fa,lure <>f cnd X?S 

o Large stones (e C > T plc t/t : \ v \ 

. Multiple stones ' Cm) \ 

° Intrahepatic stones 
° Impacted stones 
° Altered anatomy 
In all these cases Sx t/t a 
preferred. a P / op 


• duct which is nearly 
of lhc CyS ‘-, < ds (in 95% cases). 
«>°'Cq pain. Severe abdominal 
i 1 ' 1 ’ - a & a ' „, n d sev cfe ^ result 0 f empyema of GB. 
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„e/Sx Jaundice 

e -> stones in GB. GB Amp ulla of Vater. 

3 f impaction of s,on Sp hincterectomy/ESWL/ 

gall stone is treated by 

.syndrome narrowing and 

mnl on cond)t ‘°" h a(ic veins (veins of the 
n (occlusion) ofthenep 

• •JVvn-.fhic 10 % of individuals 

3S es (70%) it is idiopathic. 

;ythemia vera. 

; (Choledocholithiasis) 

, causing obstruction produces future infection 
s lumbricoides or Clonorchis sinensis. 

f obstructive jaundice if GB is palpable, it is 
f choledocholithiasis (CBD stone). Organ is 

3 ch ° f^d attacks of inflammation 

jveled d/'to repeated attacks oj 

to Courvoisiers law 

Impacted stone; at CBD and cystic duct 
cholecystectomy 

gation in a biliary tract disorder->USG. 


CBD Injury 

• In Lapcholecystectomy , 

• 15% deteC ’ ‘ 

(85%) afterward. 

• Bismuth- Strassberg& Stew 
to classify injury. 
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Patient presents on post- 0 p dav , 
mL/d —► T/t is Observation ' V 2 v «h bi| 

. Patient presents on post-op dav , ' %u 

150 mL/d -> T/t is ERCP * 7 ^»th bi , e ^ 
• Patient presents after post 

collection on USG -> Billi a „ d °^ d V 10 » k ’ 

" a8es CN 

Hemobilia a % J 


Bleeding from intrahepatic br 
hepatic trauma. ' °* 
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• Triad of clinical features of ma , e 

+ biliary colic (RUQ pain) is yjjff obsl «t«i,, 
(Sandblom/ Quinke's triad) e ®8fcilU tr\ H 

• T/t is blood clot infusion in hep a , ic 

Acute Calculous Cholecystitis 

• Acute inflammation of the GB. p a i n is ^ 



3. CBD stones, Gall stone ileus (Bouveret syndrome) 

4. GB cancer 

5. Rigler's triad in gall stones : 

° Pncumobilia (Air in biliary tree ) + 

° Small bowel obstruction (Multiple air fluid levels / 
Radio-opaque shadow in intestine) + 

0 Ectopic Gall stone, usually in the RIF. 

► T/t : Exploratory laparotomy + removal of stones 
(Enterotomy + cholecystectomy). 

• Indications of cholecystectomy in asymptomatic gall stones 

1. Large stones > 3 cm 

2. Multiple stones 

3. Stones with polyp. 

4. Stones in diabetics, immunocompromised, 
transplant 

5. GB polyp >l cm. 

3. Typhoid carriers 

7. Porcelain GB (calcification of GB d/to stones in GB) 

6. Congenitally anomalous GB. 



SURGERY 


fig- 


Decide" 


of GB containing gallstones 


glToiNTS TO FOCUS' 


J 


ithiasis) 


mpS (Ch°* e,it 

r . Fat, Female,Fertile, Forty. 

o; . k factors: m/c type . Radiolucent. 

1 jester 0 ' slon B)ack s tones are d/to hemolysed RBCs & 
:-<,;:ot.sd/.o bile stasis. 
br o^ lSl 


“F First investigation in billiary system d/s is USG 

4- Cholecystectomy should be avoided in a patient with 
asymptomatic gallstone in elderly. 

4- Cholangiography (PTC.ERCP.MRCP) is the gold standard 
investigation for evaluating biliary tree. 



Gall Stone Ileus 

• Gallstone ileus results from impaction of stone in small 
bowel at a point 2 feet proximal to ICR (ileocecal valve 
region) in the distal ileum. 


SrnM 


•vX : v •• - 

: 1 •• .- : V 

Fig.: Pigment gall stones 
GB ( Cholcstcrosis) is diffuse deposition of 


Bouveret Syndrome 

• Stone stuck in duodenum leads to 
obstruction. 


gastric outlet 


j,-v—- in the lamina propria of GB wall. GB 
; brick red & speckled. Predisposes to cholesterol 


■lurry 

cholesterol-esters 

mucosa is 
stones inGB. 

Complin"ions of gall stones 
! Acu ie calculous cholecystitis. 

i Ascending cholangitis: Triad of RUQ pain, fever & 
jaundice ( Charcot's tritul). 


Mirrizi Syndrome 

• Rare complication of prolonged cholelithiasis. 

• Common hepatic duct obstruction caused by an extrinsic 
compression from an impacted stone in the cystic duct or 
Hartmann's pouch /neck of the gallbladder. 

Acalculous Cholecystitis 

• About 20% of cases of acute cholecystisis occur in the 
absence of stones (acalculous cholecystitis). 
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3 0 r 4 encephalopathy. 

, d pr> lOOsec. OR 


Any 3 of the following. 

- Age <10 or >4 0 y Ts 

- Actio: Non-A. N 
drug reaction 


hair 
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Jaund,ce>7day sbef *% . 

PT>srw IOre e nc er ., \ 

pt >ai 


— PT >50sec 
- S.bil > 300 pmol/L 
Types of liver donor 
° Live donor 
o Cadeveric donor : M 0re 
Absolute contraindication 
o Sens is r to li 


l °P. 
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Sepsis 

Active alcohol or dnig a . 
months) k a °Usi 


v 'cr , 
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” N1ali e nanc y (Live,, r;t , 

" A,DS *"«<***■ N, 

1st liver transplantation was h X) 

Most transplant livers Comp f ° ne *>y s , 
died (cadever). ror n a d Q ^^1. 

M/c indication in adults is • ° r 

M/c indication in children 
Pediatric patient usually *W 

adults (partial liver Iran^' a ^ 
soon grows back to normal °n). >!%• 
the segment of the li Ver that Jf* ^ th VS 
to normal size. ^ 

80-85% of liver ,ran spl 

SUcc «sn,| 
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Hepatectomy: types 



Segments removed 



Lt 2,3,4 

Rt 5,6,7,8 

Trisegment Any three 

Extended Lt total 4 segments (2,3 4 

Extended Rt total five segment^ to 1,5, 

' 8 


BILIARY CIRRHOSIS 




Primary sclerosing cholangitis is a/w infl 

v -rsrtrs .— ww 'nflanin 


d/s (in 50-70%), HIV. There are ^.tS! 
& duclular epithelium -> Periducul 
stenosis of EHB ducts. r °sis & 





Secondary BC 
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igo sex prediliction 

long-term extra-hepatic 


cholestasis 

past H/O Gallstone, 
biliary tract surgery 
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fibrosis, 


r bod' eS 


Ma" orV 

P fUrltUS 'Clubbing 
sV^P^SnomegalY, 


heP ato/sP ,en ; 

a steroids 


Extra-hepatic cholestasis 
is d/to cholelithiasis or 
neoplastic infiltration 

TALP, t cholesterol, IgM, 

Conjugated 

hyperbilirubinemia 

Centrilobular bile stasis 
bile lakes, cholangitis. 

Pruritis, xanthomas, 
jaundice, steatorrhea, 
vitamin deficiencies 
(A,D,E,K) 



f^ r 


pcdiaff' 0 


S\ section 


„atiPSX 5!5Ei^ 

H^^niver has 3 layers 

hydatid cy f a ( pse udocyst//3cncy.v0 may get calcified. This 


.A dvenl,l, : c ; r etedbyhost. 


!<l S "«;'br»ne(cc..cys.) 


2 La min^ u heljum i s only living part lining the cyst 

z"'rfTl 1 n ^ ^ * « J.i! J fluirl KrAArl r» Ami mnloo 


il epithelium « 

3 Gem 11113 r c ecr ets hydatid fluid, brood corpuscles 
(endocysO 


xv jth scolices. 



Pathogenesis 

° l tr r acquircd by Brass/ vegetables contaminated 
with dog feces containing larval cyst of E. granulosus 

o Man IS dead end host & accidental host 

0 Dog is definitive host. 

Cysis may occur in live, (m/c site in adults), lung (m/c siic 
in children), brain, spleen, mesentery etc 
C\lt: 

Usually asymptomatic, palpable liver with classical thrill 
(hydatid thrill) elicited by three finger test 

• Investigations 

0 USG is diagnostic (multiloculated cyst on USG) 

° Water Li, y s ' 6 n Mo lun 6 cysts is seen on CXR (mav be 
on USG/CT). 

0 Serology -> 1HA test & ELSIA are most specific 
0 Casoni's test (intradermal skin test) 

• C/c 

0 into biliary channels is commonest -»resulting 

in obstructive jaundice or acute cholangitis (cf. with 

amoebic cyst of liver which most commonly ruptures 
into lung). 

Partial collapse after intrabiliary rupture ruptures -» 
Camellotte sign. 

0 When ^Ptures into peritoneal cavity -► causes 
anaphylactic reaction, shock & even death 

• T/t 

1. Surgery : After laparotomy fluid from cyst is aspirated 
cautiously & cyst cavity is injected with scolicidal agent 
(e.g. cetrimide, chlorhexidine, hepertonic 20% saline, 
H 2 0, sodium hypochloride). Formalin is not used . In 
case with biliary communication only hypertonic saline 
is used. 

2 . Laparoscopic pericystectomy : Cyst is separated b/n 
adventitia & laminated membrane (ecto cyst) which 
can be easily pealed off. Pericyst (Adventitia) is formed 
d/ to reaction of host’s tissue (liver) to the parasite & i: 
inseparable. 

3. PAIR procedure. Percutaneous puncture (P) of a cys 
under ultrasound guidance, aspiration (A) of its conten 
injection (I) of a protoscolicidal agent and re-aspiratio 
(R) of it afterwards, the so-called PAIR technique, ust 
for treating small size (< 5-6 cm) lesions, type 1, II at 
III cysts (Gharbi’s classification). 



Hydatid cyst 


POINTS TO FQCOs" 


H datid fluid is clear sterile fluid with high specific 
gravity (1.005 - 1.009), shows hooklets and scolices, 
antigenic proteins. 


hhhh 


■■ 


Malignant hydatid d/s is caused by echinococcus multilocula 
(Alveolaris) which is a benign d/s & presents with multii 
small cyst in both lobes of liver, all over, also in peritoneum 
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M/c cause in children 
Mechanism autod i{ , e ^ UUn ^ 
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M/c symptom—* abdo^^N 
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O/e there is low grade f ev ' 
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1. Ranson's criteria: P re d- 3 
acute pancreatitis;- ' CtS 


ac uie 
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V 


SeVer 'ty"l? lit »v 
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2. APACHE: Bed side scori 

3. Balthazar score is CT sev^- s «v Cri . 

Vcr % iiKjJfc 
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Ranson's Criteria 


Ranson's criteria 


PANCREATITIS^ 

II aones (cholelithiasis). Other imp 

r/alco^o L, hypertriglyceridemia, DM, ERCP. 


• Severe pancreatitis 

o Ranson score > 3 

° APACHE II score > 8 

° CRP > 150 mg/mL 
o Atlanta criteria : Any evidence 0 f 
complication 
° Glasgow score > 3 
° Modified CT severity index > 8 


moT indicated. Antibiotics are 

. arc u^ aUy tic necrosis. Antibiotics of choice 
, s ofP anCre ^,e carbapenem(tmipenem). 

- caS - rtlS,s ° solicitation 


Lap 


c \fi^ <cocu£— -—-—■- 

° r of chronic pancreatitis. 

* <*’" cre ° ,,c dua s,,ictures 

linautoi'" 1 ^ d standard enzyme for acute 


•stc c 


} 


: while 


Indication of surgical intervene,, ; 
cyst are defined by RULE op • <,. " 3 pscudo PancreaUc 
Size >6 cm in diameter, 

-> > 6 -wks duration 
-> > 6 mm thickness 
These require open Sx repair ( 
cystojejunostomy). 

• C/C - Infcct,0n,i imracystic hemorrhage Tbvt 

rupture 17%) calcification in cys t wall « Tare B 16 

• M/c cause of death -> hemorrhage / rupture. 

• For cyst arising during chronic pancreatitis suigeryisTOC 

external drainage is preferred if cyst wall is^d^ v 
thick to allow anastomosis with gut. y 


cystogastrostomy / 



POINTS TO FOCU 
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Cy- 


M/c congenital onomoly of pancreas if poncreocic division. 


3 



R 0 # 


pANCREAUIli 


alcoholism 

^ cause - a ‘ C r . rosis or irreversible changes. 

; *Ve cWgldings are seen in USG/CT- Chain of lake 
* rhara cter ' Sl ' 

‘ >”‘T st with best sensitivity & specificity is - 

. imolation test using secret,n. 

pones' 


Annular Pancreas 

Presence of aband of normal pancreatic tissue that partially 
or completely encircles the find part of duodenum 
• Usually results from failure of normal clockwise rotation of 

ventral pancreas, or from expansion of ectopic pancreatic 
tissues. 

• TOC is duodenoduodenostomy.. 


15.20 


SPLEEN 


tion' 


> 4 weeks after acute pancreatitis ( acute 
• M/C CaUS fte7chronic pancreatitis (chronic PPC). 

FPOora ^ ch ftdren : trauma is the m/c cause in 

children ofor . g in_^ 350 ^ , n body / tail of pancreas 

1 yl/c s,te . ^Lesser sac (between colon and stomach) 

• ^777 have epithelial lining [false epithelium) 

• p ~ with abdominal pain usually a/w raised enzymes 

S am 'uSG is IOC • CT-scan is more sensitive & specific 
than USG 

* / regress spontaneously if size <5cm 


SPLENIC TRAUMA 

Spleen is the m/c organ injured in blunt trauma abdomen 


May 1 


- - - ... HI mum uauilld auuumcn 

• Mortality increased with blunt injury more than penetrating 

• Trauma is the m/c com m on indication for splenectomy 

• Splenic sepsis is mote common in children 

• Abdominal CT is specific for d/g. 

• Saegesser's splenic point of tenderness is found on le 
side b/w stemomastoid & scalenus medius. 

• Kehr's sign; Severe voilent pain at the tip of left shouli 
d/to irritation of the left dome of diaphragm in case 
splenic rupture. 

• Ballcmce's sign —> Dull percussion note in the left f 
LUQ and shifting dullness to percussion in the right I 
seen with splenic rupture/hematoma. 
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r splenectomy 

asis oflefl lower lobe of lung is the m/c complication 
"totion, delayed perforation, subphrenic 
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it is, pancreatic fistula, abscess, or phlegmon 
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splenectomy because ’“0 X 

in systemic eircula, ion 
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Splenic Rupture 

• M/c cause — trauma 

• Malaria is m/c cause of 

(1M is common cause in 

IO®TSTO?ocys 

* Dur/ng Stt u U j,> 

production of both r BCs & * /et °' lif 

_ platelet ent C gg^^^^ Cs - We.J'N'^S 

“ NJS 


Accessory Spleens or Sp/ e . 

• Found in hilum of Sp | CCn ,^ Ul ‘ 

derivatives of the dorsal ^tail or 

ligament, lienorenal ligam Cnt f Slri ^ \ 
greater omentum. ’ Baslr 0 ph r , 

• In the broad ligament of uteru "V' 
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Richter’s 


Content of sac 


Sircumlerence ot intestine Usual,, 

complicates 


thu 


^ k for differentiating b/w 
e 130 ^ guinal hernia (indircct)the 
the tubercle while 


P'X* < k # ^ 

- her below ft lateral to pubic 

V ral ' 1L C sselS arc the landmark for 

ifc |c ' . p iftisi' ic u t ' & ind i r ect inguinal hernia. Neck 
‘ r,,,r |i at.nit b/NVti ' r ues lateral while neck of the direct 


• Littre’s MD l Meckel’s) 
little’s Appendix 

1 Sliding S'Bmoid colon & 

mesentery (It side), 

caecum,asc.colon & 
appendix IRt) 

• Maydl’s 'W loop of bowel 


1p '>«f.v . 


Jl ' t in d ' ,CC , „o these vessels. 
of 1 ” |j S ifl cd ' a . ..—►Inguinal 
weH“ a 0 f hernia . . 2 5 cm above mid inguinal 

, M' ct> pec P > n & uina ' P 

* plP- C . r ; n tj\ is 1 cm above & lateral to 

i> inEU ' 

* S 'u-r.tu^ rclc - , can al is 4 cm & length or femoral 

P^of i^ uin 

' 5 151-25 [point is midpoint b/w pubic symphysis & 
, Mid '^ ul 


Barth’s loop of bowel 


Gluteal 
• Sciatic 


’W’ loop of bowel 


femoral hernia. 

gangrene/ 

perforation. 


Hernia-en- 
glissade. Seen 
exclusively in 
elderly males. 

local tenderness 
is not marked 
as strangulated 
loop lies within 
abdomen. 

b/w a persistent 
V1D & abdominal 
wall 


Passes through ( 
(Greater sciatic 
foramen) 


i is m/c overlooked hernia in surgery. Femoral hernia 


J U|| 


+ ‘Tia elderly -> direct inguinal 
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s 



Accessory pancreas (Ectopi cpan 
* Founcl in wa " »r stomach > d„!r°“ C, X, 

diverticulum. dw>, wj| t . 1 1 


^1 


POINTS TO FQCUs" 

* M/c site of ectopic pancreatictissu^^^^ 

* M/c site of ectopic spleen tissue 
^ M/c site of ecto pic gastric tissue 

--^PPend/ x<Mo 


males & females both -> 

inf fCt '" in e iderly -> direct inguinal 
* MA hern '. a ' n females is -> indirect inguinal hernia 
+ M/c hernia ^ ofa] > indirect > direct inguinal 

+ Strangufat'on^ Hjghest rate 0 j strangulation -> 

f ,?0St C hernia fl 5 - 20 %/.Most strangulated hernias are -» 
direct inguinal hernia (because of its high incidence). 
lHI ^" */ hernia is more common on right side & in female, 
femora femoral hernia, femoral vein would be 

+ 10 meZtely lateral to the sac of hernia. 

Ifn • I hernia is also more common on right side & in males. 
I Wicocele is more common on the left side. 

* Ny hus classification is used for groin hernia. _ 


Hernia T 

hrou ^ Remark 

l • laugier’s 1 1 

Lllv 

hrough gap in lacunar/ It 

Gimbernat’s ligament. Femoral 1 

sac is unusually medial \ 

learly always 
strangulate 

l • Velpeau’s 1 

Sac lies in front of femoral 1 

vessels | 


\ • Narath’s | 

Lies behind femoral vessels 
| (retrovascular) 

Seen in pt 

1 with ODH 

J • Serfoni’s 

| Behind femoral vessels 


1 • Berclards/ 
\ Cloquet/ 

1 Through saphaneous opening 


^ • Callson’s 

1 Lies under pectinate fascia 



Spigelian : 

Interparietal hernia occurring at lcvei of ai 
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/£.: A- U inguinal Hernia; B. Umbilical hernia; 
C. Paraumbilical hernia 


Strangulated Hernia ^ ^ venous out now 

* in incarcerated hernia ther bIood supply- 

. In infancy, m/c * ,te ° 

_nd m/c content is ovary. hnurs of strangulation. 

. G^ne^ops^ ring of const*,*" a, an„- 

, aremore , ik e 1 y.o^n E u,a,e 

. Femoral and indirect hem ia in which Ms are 

. Femoral hernia (40%). 

not given . Strangulation _ fer noral hernia (15-20/.)- 

• - ■«' <'" direcl " ,sum31 


Umbilical Hernia 

0 Absence of rectal fascia. 

0 Surgery done >4 yrs 

0 spontaneous closure way occur. 



Lumudi nernia 


Superior lumbar lri 
paraspmal m/s. i nt ob ^ c (Gry 
Inferior lumbar 
m/s. ext obliq Uc m / s ^ (Pci 't's 

lri *n. 


V 


T/t of Hernia 

EdunardoBassiniist, L 

repair in his at her 


'HWj. 


Mi 




V 


repair in his name) 

Mayo’s operation is f 

p > ,*\ 

Me Rvedy’s „p„ ati S 

approach Tor in e „ inal , « hi,.,, S t 

Laparoscopic rep air , .'' m or a ,, »*,„ \ 

Patient is advised t„ ' ^ ,,*>). 1 

hermorahaphy For„ ^ a, 

TRUSS are no, usc d "i \ 

nropri*«;<;ir»n ^r„i- .. w <\ ^ 


X 




Ht 


progression or s | idi * a u 

TEPP (Tea, ex,rapes';,^’ X 

recurent inguinal hernia Pr °«--d Ur 

Ocurrcnce or femoral hum- C)i * 

is 15 times more comm,s n,aaacr ten • 

HoWsh ‘> .« KI * p*.* 1 

th.gh which is relieved o n n*? * a C' \ 
d/to compression or 0 bt Ur ‘ 0tl - S Ccn \ 
Recurrence a Her laparosen ,1CrVc XhN 
Recurrence after open S x !T S * "*Do N 


M 

v 


V 




'^■CV 


POINTSTOrK gg 

+ Gibbon’s hernio -» « P ", . M 

+ Berger's hernia H ° * ,th 
•F Ogilive hernio ^'™' • P 00 ' 

t -n,o,non hernio 

* Coverings of omphalocele are tf '*» * 
inner-peritoneum ' 0 tJte '-a* X 


0 / vascular compromise 
, ( ,«c" t« *;°X „/ interttno, obs,racoon 

,rf' 0 


Cloquet/Callison's hernhTZ ^ 

fascia. hernia 




fascia 

Sciatic hernia 


Sciatic hernia -♦ hernia ,k 
foramen '* ,hrou 6h gtea, 


Ssfi" 1 


r r 

ui\' c .r<-od e 


■ l 0 >‘ 01 


,r( lv ' ' 

■Ofi- 


for * hich 
l<?n a d* isii ° n 


oP e ' 


.ration 


should be done as soon as 



* ,of ilt, '\. l ioti° n . action 




esp 


caecaI volvulus 

supply os well as intestinal 


[ in intestinal obstruction does 


\r*° n 


******' 
cose of 


i ftho* 

. t -iJin 


«ivin c 
not. hef n ' a 
R ichte r 5 ^ruction 

'Lib* 00 ' 0 ..scalar occlusion 


.Pf‘ 


,th HematomJ 


» u sShe a — 

pe ; - bluish discoloration of sVm. 

' mpwolemte shock may develop. 

\ T J is excision- 


‘^1 
lcr V 

Parastomal hernia — hemh n, 
end colostomy. 0sl c °tnnioniy ^ I 


I 5 - 22 

^YPRONEPy^^ 

• Stagingt 

s c | = Dilatation ol ureter 


Stage 11 .. 

Suee 111 = Dilatation of ureter + Pelvis -Calyx 


= Dilatation of ureter + Pelvis 


Staee IV = Blunting ol cal\ ces 


ro llst° ne 0 n sculor occlusion 
^,l eierter ‘ C c gss associated with obstruction 

abi h (he stage of voscuhr compromise 

„ her niO t hat fC ° C - 5 y m ptoms of intestinal obstruction 

pri?d Jt 

t <tfl .'stern 10 
fi,cVef sP . 

; bern, e _ 

_ Qniont 0 * 0 * — 



Serial USC. monitoring is required m r u 

Acute b L obstructive uropathy 
° Bidder outlet obstruction 

° ^' hr0nic obstructive uropmhv 

° Neurogenic bladder 

° Interior urelbral valves - in boys 
° l*rune belly syndrome 
° Retroperitoneal fibrosis 
° Uteropelvic junction obstruction 
o VUR 

• Prime belly syndrome (Foelc b >n- .• , 

. , - M-x.vu Du riel vviiilrunul k rtx/ 

by absent lower rectus abdominis nteua .I'nVu. t 
bladder undescended testes and b/l be \ Urc ' CT< 

small dysplastic kidney. ' h >^onepl,rusts but 

• Dieil\ crisis is acute pain & swelling/ renal lu.nn in 
renal area d/to small stone into the ureter which causes 
L ri ; Cl ;° n and hydronephrosis. When stone passes 
^ S " CWinB SUW ‘ UCS 0n “ 

decompressirinby nephrostomy 0 " “ " K ‘ U °" ly 

RENALTRftNSPLANTA TiriM 

• first human kidney transplant xenograft was done in P)0(» 
first human kidney transplant allograft done in ms 

• Renal d's requiring transplantation in descending order : 

‘ rcna ' hiilure > hypertensive nephropathy > (IN 

• kontraindications to renal transplant includes 
Presence ol untreated malignancy, severe arterio- 
sclerosis, active hepatitis are absolute e/ind. 

111V infection & chronic infection with hepatitis U 

° Oxalosis (d's occur in the transplanted kidney) 
Emotional instability or severe psychosis 
• Renal transplantation is the TOC for children wiih end 
stage renal disease (f.SRD). 'lhc indication for renal 
transplantation is irreversible renal failure that requires or 
will soon require long-term dialysis therapy. 

• Technique is modilicd for transplantation of a large kidney 
(adult) into a small recipient (child). The renal artery i 
anastomosed to the distal aorta or common iliac artery, an 
the shortened renal vein is anastomosed to the interior vei 
cava or common iliac vein. 

• Renal graft is plcerl in the contralateral lilac foi 
because the renal pelvis becomes the most medial of 
vital renal structures and thus readily available for ful 
reconstruction if ureteral stenosis occurs. 
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0 ,s.Sh«KI</n «»' poh . 

f>r. , ,| u)t . ki<j” e > 'V , ... L4 level. 

S.*'" 1 ^ so k.J"'-.' ‘' “" '"suction, hypospt> d,as - 

<*»""« »»0 ‘ pUJ «•*»* IS. Turner 

■c " u ' ro 

Josot-nJoJ 

'■' alS1 ' K : franco i" "'P hroSram ' 

>\ver va.se art 
.. Renal caleu ■- 



editions &T/t 

phric abscess 


p/irosis 


Subcapsttlttr are 

porculaneofs M>" 

T/ “’f i “sc & if d i |a,a,i< ; n 
Sena nc ^in S — on,y 

Antibiotics + [ar S e 

1,3 nephrectomy 

zzz£^-~' ,r *" 


75.23 


pROSTATl 



r urinary retention in an elderly male. 
pH : Median Jobe. 


jsotbr fluid volume shift and eflec ,s 

TUR f (her than hyponatremia) is the crucial 
lahty (rath - p CNS dysfunction 

derangement Jeaom = 


l,C C C ’ v fluids-* water intoxication-* 
h hypotontc ih Jias 

“ osmolality-- CNS symptom 

,er has been used, severe hemolysis with 

; Even isotonic fluid like glycine may cause 

tpanding the blood volume, which causes 




resultant neuromuscular di ^^Iv, 

& temporary paralysis. tUrb a nc 

• Aciite—hyponatrernia d /» ** WV 

sodium-free irrig nti ° int ra \\ 
agitation,visual tlisn lrban '' l ' 1 s. \\ 

. intra operative „ uld hul^ » e, g V \ 


. r llultl or v, 

isotonic glycine ""'to r ' 

°r : % 


Post operative fluid of 
Normal saline c * , °i 


POINTSTO 


•* Risk of intravascular 

reduced by use of osmotic 

isotonic glycine) 


PROSTATITIS 



Mainlyd/lo E. coli, staph st 
Acute: Fever with chi | ls ’ + re P‘o, N 
Chronic : Fever usually in 
Treated with 6 wks antibiotics^"^ 
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Ureterocele 



Cystic enlargement of intram 
probably results (Tom congep"? 1 P°ni*. 
On excretory urogram • Col atre sia f 


R.X : endoscopic' 


°furp>V 


detection of urinary reflux by ^ isi °n^H 



Fig.: Bilat Ureterocele "Cobra head or 



UKt 1 HKftL INJURIES 


ZZ«cu,ous cystitis, and 


■ f ' lrf tt)l e , c ySt‘ 

> "Kti^*' 


i5 S een 


of 


bla 


/lop 
ter 


pxtraperitoneal rupture 

■csee‘' in in benign papillomo of 
ic seen 1,1 

dder is 


seen 


in-* 


me 


, mb ranous urethral injury 


• Urogenital diaphragm (UGD) is,be anatomicaltadmartt 
that divides anterior (bulbar & penile) from posterior 
(prostatic & membranous) urethra. 

• Urethral injury is suspected in patient with Wood at meatus 
inability to void or penile edema. 

• Classic triad in bulbar urethral injury is : 

Retention of urine + perineal hematoma + blood from 
external urethral meatus 

• Occur more frequently in males because of the fixity to 
pubis. 



SURCtlM 




<\$> 


PiDD&i 


pxtraperitoneal 


,bl° w 


to 


lower 


Closely associated with 


m'to 


5 uo 


.d^,v*l blunt 


lelvicW 


.ftp 


>:>- 




ilar'V: 


Urinary leakage d/to trauma 

• Rupture of dome (superior wall) of UR -> lnlraperitoneal 
extravasation of urine within the peritoneal cavity. 

• Rupture of anterior wall of UB (Car accident resulting in II 
pelvis) -> Extraperitoneal extravasation orurine within the 
retropubic space of Ritzius. 


adder 


s wea^ eSt 


f vU 


ilnera 


,ble P ar y 




^ .collet' 0 
f Jfin e .--inoUCn 


gS".-- 


P e, :". 0 nitis- 


P e 


■rioton 


Urine spreads in 
retropublic space of 
Retzius. (Transpelvic extra 
peritoneal collection of 
urine, (as in rupture of 
membranous urethra) 


. on ^-on of contrast 


E^ 35 ,:; 0 so/bowe/& 


f '‘ espreods*?”'- 
U ' e sicatsP° ce) 


On cystogram 
Extravasation of contrast 
into pelvis & around the 
base of bladder (tear drop 
deformity / 


,T/t M 0 mv^ drepa,r 
L3par mv) followed by 

( ce,i0t °^ by catheter 
./vctoP dram uy_ 


T/t: 

Insertion of Foley’s catheter 
Laparotomy and repair 


pisplaced anterior pelvic# 

, an terior pelvic # (15%) leads to rupture of 
* D ' SP H t disruption of membranous urethra, which is 
bl “ cn itourinar>’ injury'. Evaluation should begin with a 


^Ivgrade urethrogram prior to insertion of a Foley catheter. 


If urethra is intact & hematuria is present, evaluation 
should proceed to cystogram. 


Type 1 urethral injury -> Rare, occurs d/to stretching or 
post urethra &. rupture of puboprostatic ligament. 

Tjpe II urethral injury (When the posterior urethra is torn 
above UGD as in car accident resulting in U pelvis) leads 
to -> Extraperitoneal extravasation of urine within the 
retropubic space of Ritzius. 

Type III urethral injury 
° M/c type of urethral injury 

0 Occurs when the anterior urethra is torn below UG1) 
alongwith disruption of UGD so that membranous 
urethra is torn also. 

0 Cause. Straddle injury (a boy slips off bicycle seal &. 
falls over crossbar), in which the bulbous urethra is 
crushed against pubic rami. 

° Cl/F : Blood at urethral meatus, Scrotal, perianal 
‘butterfly’ hematoma , tense tender suprapubic region. 

0 There is extraperitoneal extravasation of urine wilhin 
the superficial perineal space extending into scrotum, 
penis, ant. abdominal wall ares (but NOT into thigh, 
anal triangle/ischiorectal fossa). 

• Type IV urethral injury when neck of UB & proximal 
prostatic urethra injured -* Extraperitoneal extravasation 
of urine within the retropubic space of Ritzius. 

• Type V urethral injury 

° Occurs when tip/ distal part of penile (spongiose' 
urethra ruptures in crush injury 
0 If Buck's fascia is intact , extravaslation is limited b 
penis only -> Extraperitoneal extravasation of urir 
beneath the deep penile fascia of Buck. 
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, E x.ni«riw"' 



;U— -^ runnCV ’ . ^ni pcnurotb^ 1 

' P "'n fv.-r.ncum « a C C ^hth rup' ures °" Skm ‘ 

U;iU ' rC urethral >tm:ture> 

T-v «*"^ ,,on 


** - 

Uf^'0> ,n ury , rtei /ru P rore^ * Dista l bulbar 

M/c Site Oj g instrumentation. 

- 


,..J 

-1" w*"" 17 ’"““Xj-W*' "«k or trigone. 

source ispo^ Je[Tiatur ja of renal origin) 

• S0MCC toffiCSt cither a gas racing tnfeetton 

^'" Sig ^t 3 ln^ induced allergic 

^-latheroembdicARF 



tic Bladder 


,r neurogenic bladder: Small UB. Capacity, 
' , rre n e xia ->Thickened wall of bladder (pin 
Id^r). urgent & frequent voiding. Treated with 
ergics & Sx augmentation of bladder. 
troeenic bladder: Large UB, Tcapacity, detrusor 
->Urinary retention with subsequent overflow 
:e. Usually seen in LMN d/s (spina biflda with 
►eloce/e, syringomyelia, tabes dorsalis etc.). 
h catheterization & Sx diversion of bladder. 



jwu u 11 i 




‘" lur 'l.o n 


Incontinence of urin e 


*0^ 




"SS 

\ 


L'rye incontinence 
o M/c type 

° detrusor instabil itv u t . 

° D/ g b y urodynarpic he nv c 
Stress incontinence Udy Us C i n 

° SCen in ^males d -, -k 

dehvery, prolap se of ^°la xi 

can help in relieve e ^e, c fc,.. 

° Bonney’s , es , is done^^V K 




X 


Retention of Urine 


u. 


V\ 
SS 


• BPH 

• Cauda equina syndrome 

• Urethral stricture. 


. 
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Hydrocoele 

• A hydrocele consists 0 r 

tunica or processus va Eina ; s CO '''c,i 0 
tire spermatic cord, i, is A,t houg h “ f 
testis. “tn oftcn S Jy V 

* Communicating hydrocele VC 

a form of indirect in^ * " *fa„ c> \| 

- - - by 1 ,l "' 

I 3 1 V. 


V'l 



• Causes are: Mumps 

• T/t: Antibiotics. 


,rocessusva 


iginalis 


Peyronie's disease 

• Results from a dense fibrous plaque dra, forms on rbe 
tumca albuginea, causing a curvature of fVre erect penis 

• Etiology unknown (Most cases are idiopathic) 

• Erectile dysfunction can be treated wi,h a penile implant 
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at o‘° c " „ A cac with spe 


id e with Sperm that is often located 



he" 11 


CAPILLARY HEMANGIOMAS 


o c ° e]e suit of dilation of veins that drain into the 


^ C ° i S areso u 1 
^L-e cCL itic veins- 

I el 1 


Salmon-patch (stork - bites or Nevus simplex) 

• Present at birth over nape , forehead, face in mid lme 
disappears spontaneously by ly r . c 


te ste s 


i _ or5 ion te>k ‘' ^ js a sur gical emergency. At the upper 
plot! of KS, ' S and epididymis, there are small vestigial 
’ o' 1 i* f S ca „ spontaneously undergo torsion. 

1 rP «nd |CeS o]ca \ exploration , untwisting & fixation is 
J> iate S ^J ssar y because in the case of spermatic cord 
* do» e ' U lS "g js of the essence to restore blood supply to a 


Strawberry 

• Spontaneous remission 

• HQI present a, birth, appears by 1-3 week 

Natural involution by 7-8 yr. 

• Sign of emptying present 


Spermatic Cord Hydrocele 

• Spermatic cord hydrocele i, 

resulting from a„ abnormal a rar « c„ n „ I 
1, is loculated fluid colleci^^P^S 
located above the testicle & th a '° n 8 the 'V 
are recognized:- the e P>dyd yn ^P erTll ati c ^ 

a)Encysted hydrocele of thp ' S ‘\j 

collection does not Cot(J : Wl 
vaginalis or peritoneum °"’ mUI ’ iCall: *ith'?'*. ^ 
h) Funicular hydrocele • \y h K 

along the cord. com munica ? n ’ here Bfluiu, 

the internal ring. " e ' Vlll > the t 

Xil 


-ble If 51 s ' 


Port-wine stain (Nevus flammeus) 

• Present at birth 

• Persistent 

May be a/w Sturge Weber’s syndrome 


' iable teS !phren sign (Elevation of scrotum increases pain * Ma >’ be a/w Sturge Weber’s syndrome 
# |mP s, “ nS e iieves pain in epididymo-orchitis), Deming’s 
‘""'ih riding testis - tender lump at SIR), AngeWs Venous angioma (Cavruous hemuneioma\ 

si - n rpstis lies horizontal). s 

(OpP tesUS1 * Present at birth 

• Gadually becomes larger & troublesome 
No tendency of involution 




Fig.: A. Torsion testes; B. Intraoperative finding 


JOINTSfomrii^ 

* Spontaneous remission Is seen in strawberry hemon, 
salmon porch. While porr-„;„e %taln ls p{ , sistent 

^i^l tol AVfistula Is on e-omple of enerinl h.™ 


jpidydimo-ofehitis 

, Affects >30 yr. 


LANGER'S LINES 


Lines of minimal tension in skin running perpendicular to 
the long axis of underlying muscles 
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. on ofcldcrb.' , Je , „ lh c lines on sk.n 

. Incision should * to Acillitale healing ",.h 

along creases & wrm efera bly not be made 

£:r^-^" ro!snexura,creases 

onXlure surface of joint. 

Turbon Tumour (Cylindroma 

Rare rumour of scalp skin appendage. 

Local!) malignant and slowly growing _ 


sebacious 

•* LOCK* 

0« f - , —p'enrhymal tumours. Flesh colored 
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PRACTICAL ASPECT IN SX 


Needles for Biopsies 



• J4G -> Core Bx 

• 18 G -> Liver Bx in Cirrhosis 

• 22 G -> FNAC. 

. The 7rar« *-"/>■>•■ rrm/fc is designed for manual caplure 
of high-quality tissue samples with minimal trauma to the 
patient. Used for liver biopsy. 


• The 


bone marrow h,o psy . A > hi 
b.opsy specimen. i s obtv ' n ° r >cai % C |. 

. The Silverman ,n «d. 

under USG guidance "m* Use d i h 

used. °W a , 


da 


\ 

'VS JN r 
r %. ° r 
m h 


Scalpel Blades in Sy 

• No. 10 -> Forcuttino , 

• No. 11 -> ForarterS’y mbi 'ic a , 

• No. 15 -> For mino r ‘° m ^nci > ih 

• No. 22 -> Forabdom 8ica >n> H 

• Harmonic scalpel j s ^ ‘^isj^u 

ultrasound. Vibrates °n ^ 

& cuts through tissue ran ^ of ,!Nii 




:of ^V 


C ATH E T E gs_l N_s u Rg |R y 

in artery. forr en,„ v .. 

• Malccot atheter i s USed f ' D f| 

drainage. f ° r Per Cuia 

• Suprapubic catheter i. 

su Pra 

SUTURES 

• Numbering of sutures 

° 2 -°(for pedicle li Eaf; 

I ^Offocbocvel sutu^’ 

5-0 (for vascular anastn 

° 9-0 (for ophthai mi c m ° Sis) ' 

microscope) SUr 6 ery 

• More the number., sutu 

• Ideal suture material should hay 

Suture material 

• Absorbable sutures are 

deaon (Polygly co | ate) ^“'Kut. ch ro , 
(polydioxone). ’ yl (polyg,. 

• Non-absorbable sutures ai- 

(polypropylene) e ^ sili^ | 

• Monofilamentus sut 

polyethylene, PDS catp^^ are 

• Polyfilamentus sutures l'' 1 

vicry l, dexon, silk, cotton. P< 

Suturing techniques 

• Reef suture is m/c used suturing stitc ] 



is used 1°' s interrupted suture used 

iS | C l n rc and is known for its tensile 
: ' nd d 0!,ur 


, , v0 und cl0SUre 

ic*' 1 lia bility- uwre starts with Lembcrt’s and 
’ Jr ". ; Th c Sl1 . n parallel 


l‘""[is 1 ' 


aKCI1 (ll _to wound edges 

' l “ t ired. Used in G1 anostomosis. 
^"r^Tn l3> ersarC mure starts with Lembcrt’s and 
?,*, arc taken parallel to wound edges 
(tipg the h' 1 * 1 cs linli i the end. The suture does 

itt.' f 11 on e ' tb * osa 

V B ,d,ie th c lc layer extrumucosol anostomosis. 
Jl & least narrowing of lumen. 

|,c»^ 


^L u,e Cholesterol Mlwd 


Made up 1 
of 

cholesterol 1 

solitaire 

Number 

Solitary 

Colour 

Pale yellow 

Shape 

1 

A/w 

Cholesterosis, 

strawberry 

GB 




°r CaCOj + 
Protein 

Multiple 


Multi-fa ceted 
chr. 
cholecystitis 


■ bilirubinate 


Multiple 
Jet black 
J ^berry sh ape 
Hemolysis 



technology used to dissect,seal & 
<<ure & energy- 

' £ ■ used as preservative while packing 

nhCll 15 _ , .. ._ 


] 


POINTSTO Fnr ny^ 

9" I n sickle mil rliirnu i/i L ij .. 1 .... 1 . ‘ 1 

not of renal stones. 9 mcidence of gall stones but 

9" Urinary stone a/w infection«■ 

+ ^''°"S»«-l).ttr U vi,e 8mo 7r i x 5 ,°t°' e PrMe “ 5 

< is partlCU 'l t omy) and cholecystojejunostomy * C ° ° xa,ate monohydrate, Ca-phosphate anH 
an cre° tlC01 ■ c0 mmonly derived from submucosa of sheep/ ~ - 

P ..,tf5Ut ure ' S . .„ tm ,,ro SO ). 


ai jre is 0 

tl ^ ,P Zns used - - 

^ l "‘‘^ b > eTOIe T ne T e> , 
* U r ""‘I"'"' b ° wel 

' .aaunntil QDO 


anastomosis 
cholecystojejunostomy 


n0^ C ,r» is CO. . 

sC 0^ 5J inO Tfrom cat mucosa) 

c °< tle9 a technique is - Reefs suture technique. 

+ Vt/H uturin J c leaks ,n bowel are generally occur on day 7 from 

* J« s "' 


Renal Stones 



^POSI TIONS 

i s used for gyanecological examination, 

• i !S^ &de " very . ofbaby - 

P r jciciiho’S P OSI,,on * s use d for gyanecological 

• ^-nation, procedures & delivery of baby. 

tmndeknberg position is used for head and neck 
’ Series. Table titled foot down. 

^position: Lateral position with one knee flexed (used 

• for per rectal examination). 



Seen after ileal 

resection/IBD, 

Hypercalciuria, 

hyperoxaluria 

predispose. 


Bipyramidal 
biconcave 
Radio-opaque 


Radio-opaque 
F-M = 2;1 



Gall stones 

t Gall stones are complications of Caroli’s cLs. 

, Complication of gall stones are : Acute pancreatitis, 

cholangiocarcinoma. 


irregular in 
s bape, sharp 
projections/ 
spicules +nt 
i 

Bleeding, most 
painful 

Staghorn calculi 
composed of 
Ca-NH 4 -Mg 
Phosphate, 
coffin lid 
appearance, 

Rectangular 
prism 

Wopshap*. Formed ,„a cldic Radiodute , 
urine 

square plates 

Formed in acidic Flat hexage 
urme Radio-opac 


IOC for renal stones -4 plain X ray KUB. 
IOC for ureteric stones —> NCCT. 



Formed in 

alkaline 

urine. 

Infection 
(UTI, proteus) 
promotes 
stone formation 
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, n ch.Ure* - 
,kl H f<V K ' n) 


1>lwu , ,oc ' ! 

,!h »u>r*' ,Cxl 


us 



(Mn.v»-- I , jrcrt di^«’*‘» U<1Cjk,Un1 '°" nn0 

^T—*>- « iu,ncs 

w uxa,e rad,oIucent c3lcuh 
t wr^-O ^ r ; vi ,, not effective 

. ,[s\U iu^- ,f r nd to lithotripsy are 

I ,thornr> <f linc stone* ( ,n diathesis. 

'' of feast *.«>• hkld,n ' 

, nc ur>'* m 

C:- ' /cholesterol «>!-> & rC " 3 ' 

? ! ef both pM**** resection. D to impaired 

* u «e) stono .fwrc^* *» d^„ s are nol reabsorbed to 
■iiteTohepatic circulation ? cho | e sterol gall stones, 

.turate cholesterol leading a w infectious stone. 

*totcvs nnrab.hs is 




:Ivic junction 
of iliac artery' 


'fct, 


% 


• Juxtaposition of vas dcr c 

• The bladder wall rerifr<„, renS ° r k 

• Ureteric orifice Cv ' 

Radiation of pain sun« 

"*sts 

• Tip of penis (strangury) _ 

• Groin, thigh and external* S, ° ne at 

• Pain in loin radiating to , genila lia 

• Renal an S' c or anteriorly IT' 0 w 

* h ^<s; 

^rh 



s o» 




^i 


n 
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TRIAD 


Hl *usherniJ? 

d| verticulosi s + ^°' 0r >.c 
J^ftSerum —^ al1 stn 


Cushing’s 


Sandblom/ 
Quinke’s 


iMlL§£lunu^' 
Hvpot ens^rf ^ 
(distended nec t JVp 

fiSsiisaooS’U 




H Vpertens 
(bradyc 
breath 


ring 


ion • 
rdia) 


i 


nds 

Hr 


• irr e 


Ma,ena (Gl ha' aB .'~ 
Jaundice + bili 8 U 


6uia r 




K 


rs? 






• ob 


Nr 


str 


Charcoat's Feve 




with 


'in 


r 'gors 


Rigler’s 


jaundice + bj|-. + ° bs tr 

li-k I I 1 J 


Small oowel ob S tn - 

+ Pneumobilia + E ^' 0n 

gallst one tct °Dir 


f ,g.: x-ray vesical calculus 


: (urinary) Slones ften , cads 

esence of stone passing down tlie uret 
rmitral attacesf ^ ^ micro scopic hematuria. 

I every “ nack of . of people with urinary 

leading symplom in 75/« oi p 

anatomical narrowing where stone may 


Virchow's 


°Pic 

Vomit *^d^r;^ 

eC:;:: a — 1 - 

CNSsy mptom a s S :^-/ 

-HlliWoraljlo^ 
^ han SeT^^f^j- 
(endothelial injury) + 
change in local blood 
flow (stasis) + change 

in blood constituents 

(hypercoagulab ility) 

Acu ^pieasthT^7 

unproductive retching 
(inability to vomit) + 
inability to pass NGt,^ r 




Vas, 

thr, 


f °"% 


G astn c 
volvulus 



Retropharyngeal nodes in 


ca 


n - in acute cholecystitis. 

M niSSe , e A/a scalene/signal nodes) are enlarged 

n ode s l a/K/ which drain abd cavity. Often 1st 

, . .irlliQt i I ~ rtnmnrh rt f cm rn 


I If- w ' 5 rW° c c j es which oram uuu 

,-Ocular n ^ ^ a denoca stomach, also ca 


-hy'S 

cancers , • 

Itf of obd° min i n ca pancreas, ca testes). 

S ‘ g e as,c° c0 

pfln 2td ad5 ° ,: f . Abd pain* Jaundice + abd. mass 
* * Hematuria * fever + abd. mass 

>^* +/taflkPa, " +/tonkm0 “ 

' f i’s trian6 ^ . ur f 0 ce of liver (superiorly) common hepatic 
+ Boon ded b)/ u) & cystic duct (below), landmark during 

(media’V ^ ^ ortery a i ymph node of 

c H,lecY>“ ct ° my - 


Nodes of Rouvier: 
nasopharynx. 

Irish nodes: Nodes in left axilla seen in r a . 

Roller's nodes: Interpectoral nodes in breast ^ 

the fascia above the cricothyroid l0Caled on 


M/c LN invoved in 

• Ca bladder, ca prostate — Obturator LN 

• Ca penis —► inguinal LN 

• Ca testes - interaortocaval (Rt). para-aortic LN (Lt) 

• Ca endometrium -.Pelvic and para-aonic stations are most 
commonly involved in nodal spread from endometrial 
adenocarcinoma. The external iliac lymph nodes are most 
commonly mvolved pelvic LN in endometrial carcinoml 
followed by the obturator and common iliac nodes. 



IMPORTANT SIGNS 


lut’d- , nn euver 
+ Kod^ 5 permit r nhili7ation of sec ond part of duoden 

a:\roth-l 

* '* j’n hT ^ v|l,n8 P ° n °'° rttrV 


mm 


;U RGlCALNODtb 

- —' j e . S uperiorniost deep inguinal lymph nodes or 

, C hni^ 1 n externa ( iliac lymph nodes in inguinal region./ 
inferior^ 

• n femo ra ^ canal. 

, lW de: (Scalene/signal nodes) are enlarged left Tinel’ 
* 11L lav i cu lar nodes which drain abdominal cavity. 

SU ^ e n0l le: nodes adjacent to the jugular foramen. 


Trousseau’s - Carpopedal spasm elicited by occlusion 

phenomena/ sign of brachial artery with a BP cuff for 
3 minutes. Seen in hypocalcemia 
(hypoparathyroidism, alkalotic or 
latent tetany, hypomagnesemia, hypo &. 
hyperkalemia). 

Troisster’s sign - Enlargement of Virchow’s nodes (left 

supraclavicular LN) in occult gastric 
carcinoma etc. 

Chovstek’s sign - Contraction of facial m/s (massater 
spasm) elicited by tapping the facial n. 
anterior to ear. 

Seen in migratory superficia 
thrombophlebitis (as in pancreatic ca). 

- Calf tenderness may be exaggerated b 
passive dorsiflexion of ankle 

Hamman’s sign - Mediastinal crunch seen in esophag 
rupture. 

Tingling sensation on percussion, 
lt indicates partial lesion or beginning 
regeneration of a nerve. 


Trousseau’s sign 
Homan’s sign 


s sign 
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matoma! 


• Alsok/ai 


. Blood collects 

b/w 
Due to 


^teal 


Epidural he- 

Sob-period 

he matoma 

a,re of skull 

,nner5U Zerofdura 
& outer layer u 

Tear of middle 
meningeal artery. 


Dura 

mater 


& arachnoid 


Head trauma 


with 

Cause Z^( m/cpetr M T 

temporal bone*) 


„ /-t Biconvex 
jn Ci I 

(Lentiform;, 

Swirl sign in acute 

bleeding stage. 

Acute EDH 
.isointense on T1 

Early subacute- 

hypointense on T2 
Late subacute 
& chronic 

are hyperintense on 
both T1 & T2 


crescentic or 
concavo- convex 
(Sickle shape) 

Hyperintense on 

FLAIR 


Uncommon 

May be seen 


r—-1 r « 

or midline 

^ 0 % m r e 


Sub-duralH'age 
(SDH) 



K 


H, 


Disruption of 
bridging veins 

High velocity injury 


V 



No 


• Limited by 


I # 

sutures 

No 

I • 

Displacement + A 



of dural 
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[Courtesy Images . U r **U 

rsh ' Vi, ^i 1 ; 

Courtesy : 

I)r. Rizwsin Ahmad Kha n 
Dr. Anand Singl, Kushw a |, a 

Cystic Hygroma 

• Also k/as cavernous /, 

hyclrocoele of neck. * "‘ (l,, Xio /)la 

• According to ISSVa cl a • ' ' 

for the Study or ( . 

malformation which co mcs , Ano hi a |>%. 

• Benign cystic swelling nil , nd c f v 3s S) it ,N» 

• No malignant potential’ '° Cl >lar ^ J! 'hS 

• Believed to originate f ro ’ “S V"' 

■issue f r o„„ ymp „ a , ici ^ Sct , V\ 

remainder of ,l,e l ) mpha *«*> fti, S „ 

these sequestered lynipha, Cn °U S ^ 
formation of cystic swell j n >‘ C tiss i'e s 
50-65% appear at birth & 9 q v 
L ocation : I\I/c in the Po „ . ° b >' s CCOh , 

* < 20% >. °>l«r ' 

retropentoneum. a fe ^ 1 l h e h lf t 

nadirs ncci 

Very large hygromas may res , , 

Majority are asymptomatic ,n ° b stru \ 

Brilliantly transilluminant Us . . 

Cyst contains clear lynint, . ly Hultju 
epithelium /endothelium (j ^ ' S ,in ed b CUIar - 
T/l of choice is con,pie, c cxc "“ n ' slr »ifi Cll| !, "8iL 
or sclerotherapy (Picibanu, " (T 0 C) 
mtralesionally) followed byexc . s 0 K- 43 2 


tissue 


Oil; 


■ate 


s> 

vs 



Fig.: A. Cystic hygroma of neck; B. Cystic h 


Vgfoma 0 f t| 






***** 


ethral maironnalion. 


^** 2 ^ *“*• corr “ ,ion (U 

* * . r hypospadias which includes 

' ..,1 ‘ cr ^, pCS and among them coronal is 

y nfi"- n cn (disorders of sexual 

<>:r int efSC * ‘’ruled out in severe forms of 
n) must be r d with UDT. 

' 6 I« months. Tubularizcd incision 

Xfor rcP» ir 7 as ; urethroplasty is currently TOC 

' .j,l ab t 

, J#- (TI '!h)P' ,sp3 ff S bc avoided until hypospadias 
*1 ^ ' - - .— 

.O 


js :>n ,c 
' <V%rOt*' S " 

>l /f inf^ 

' ^ 


cinfnyi he avoiueu .. 

^ C isi» n ' h ° Foreskin may be useful in urethral 


(I’b 1 

cisi° n 

6< c ^ ,. n ns arc 


^ f (nJ' e;1 'i 0nS /fd- io Balan'lis xerolica obliterans) 
' PHi^halanoprolbl” 5 

P l ' curTt y-pl . . 

gcctirre"' “ Juces risk of HI V transmission 

.„mcis lpn 



Fig.: Hypospadias 



Fig.: Epispadias 


• Incidence: 

° 30 0/ ® °r preterm infants have UDT 
0 3% of full term infants have UDT 

At one year ol age the incidence is 0 8 % i n 1 < 0 / 

° B/L in 10% cases. 

0 14% have family history 

• M/c site is inguinal canal (while ectopic testes arc found 
in superficial inguinal pouch or perenium). 

• Risk of malignancy in an UDT:. 

0 Rlsk is 35 * 50 tinics higher than descended testis 

0 Risk of ma ''gnancy is more in abdominal testis than 
other type of UDT 

0 M/c tumour developing in UDT is seminoma (65%) 
followed by embryonal cell carcinoma. 

• Cl/E (Clinical examination) is the most important step in 
diagnosing UDT. 

I 

In case of impalpable testes, diagnostic laparoscopy is the 
next step (not the USG abdomen or MUI) 

i 

Based on Cl/E UDT is classified as Palpable or non 
palpable UDT (U/Lor B/L) 

• T/tofUDT: 

0 Sur S er y is recommended b/n 6 mo - 1 year of age. 

Most testes can be brought down to the scrotum with 
orchidopexy. 

0 Orchidopexy should be done before the age of 12- 
24 months to reduce the risk of infertility (however 
orchiopexy does not change the risk of cancer of the 
testis developing). 

Orchiectomy (Gonadectomy) should he considered if 
the testes are atrophic & intra-abdominal. 

0 Medical T/t with hCG. 

• 100% UDT have a/w inguinal hernia. 

• Irreversible changes occur after 6 yrs. 



stiwon 


POINTS TO FOCUS 


3 


Undescended testis (UDT/ Cryptorchidism) 

, M/c disorder of sexual differentiation in boys. 

1 The testes may be arrested anywhere in the normal path of 
its descent. 


■T There is definitive T risk of developing malignancy and 

infertility in UDTs. 

•b Orchidopexy does not change the risk of cancer developing 
but can reduce the risk of Infertility. 

Infants with retractile testes are not at risk for infertility or 
malignancy. 


EctopicTestis 

• Common sites: 

0 Just above and lateral to sup. inguinal ring (Dennis 
-Brown pouch) is the m/c site. 
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• Ferine*" * 

~«isad\/is edin ~ , ..chromosome^) 

: °S^S^^ u " c,omy 

tntrJ aSlonun* ‘ 

VI - a incuinal rout-) gonads tcst icular 
jonadeL'omj n insensim ' - - deve i op ment of 

SS^SSSSS--""'’^ 

«»*“ h " on ° f nicates With the 

s- is patent, communicates 

cssus vagmahs is t 

“ v, £ >’ >*«. " OTio,0 ' ny shouU * 
rpersists /or 





^ss.va^^B.ECop.-e.ae 

,e (Exostrophy of bladder) 

c ofcloacal membrane leads to absen' ant. 

"IyusTclosed'Sihin 2 days after 
r^pt-a develops, * d*** -o 


• can cui 




“itr. 


vr >i 




PUJ Obstruction (PUJoj 

• M/c cause of hydronephro 

. | in 1250, more common j!* 5 ' n Ped ia , 

• M/c cause ° r PUj O is intrin? 131 ^ aJ' C P* u 

deficient circular muscle r,k C a <W ° n W\ 
dysmorphic. fibe * ** 

• The " hi ' akCr *"*’ a u roUy n 
antegrade pyelography hac i ^ s , S\ 

person, 

correction of obstruction c, "at a ,- %| \ 

• Flank pain tes on drinkim., '° n afi.’V k 

• IOC : DTPA (detects drain ^ 

flow and perfusion). ° r ' e v C | 

• Ideal age of repair —. a 0f °b 

6-12 months. n ers °n (j 

yc Us ► 

t'H 


V 

* 


s 





always rclsolvc redgrdlcss of age 



2 4 HRS1 


Sl£ 


pUJO, DTPA scan m 


UPil^^T^ning and a lack of obliquity 
vesical segments results in VUR 
Mucosa' and ’ n Conl mon in O+ve subjects. 
0 <U' A ^ g megacystis, megaureter, duplex 
^"Lr a nomal' eS * , and ectopic ureter etc. 

':V»"' phto ::-„ m »»«* . puv - 

tea 15 ’ . vUR 1S 


A"' 


i) S 

seco"' 


daO’ 


seen 


VUR. Gross VUR 


' ^fchildr^ inf3n ^ y U ^boys e and is B/L 

* 4 °”i infant * s^n ^ ^ ^ and VUR develop renal 

to parenchymal infection, of which 

* l ^ ng sec° nd ^ ESR D. Renal scarring in VUR is best 

, |0°/»P r0 ^n.«c a scan. 

LcW db y D ; „ have only non-refluxing papillae, and 
of intrarenal reflux and scarring. Risk of 

'^^Vahcs. in young children. 
scjrTing trlJorVCUG. 

, D/g- MC V° investigation for detect.on of scarring tn 
, tfos« senswt ^ radlonuc \ide imaging, particularly 


child ren 


with 
scanning 


P/g: Primary VUR tends to resolve by the age of 6-10 
years. Resolution rates are 70-90% in grade l-lll and 10 to 
35% in grade 1V-V. 

T/t 

Depends upon child's age. grade of reflux. U/Lor B/L 
involvement, recurrent UTl. 
o Grade 1 & 2 - 
and u/L or b/L. 

° Grade 3 —* Resolve spontaneously in most cases. 

° Grade 4 & 5 — Do not resolve. Require Sx treatment 
• Prophylaxis 

° Grade 1 &. 2 —* till 1 yr of age. 

° Grade 3,4, 5 —* till 5 yr of age. 

Colruimaxzole 1-2 mg/kg/d - Avoid in G6PD 
or 

Cotrimoxazole 1 -2 mg/kg/d or nitrofurantoin 3 mg/kg/d or 
Cephalexin lOmg/kg/d. 

• Periodic follow up scans require for diagnosed infants 
grade 1-V„ u/L gr 111- V in 1-5 yr or u/L +/- b/L in 1-5 yr . 

• Surgical management : 

° STINGS (submucosal transurethral injection of teflon/ 
collagen) is preferred method for lower grades (1 and 11. 
Sometimes even HI). 

i 

° But if >2 failures of STINGS, then open ureteric 
reimplantation is required. 

° For higher grades (IV and V) ureteric reimportation is 
done. 

° Other indications of surgery are 

- Breakthrough infection on antibiotic prophylaxis 
— Recurrent symptomatic UTl irrespective of grade 

- Persistence of reflux till puberty 
° For successful reimplantation Paquinne's rule (length 

of sub-mucosal tunnel of ureter should be 5 times to the 
diameter of ureter i.e. 5:1 ratio) is followed. 


DRCG has very low radiation dose, it 


P MSA ortaIplace in the follow up. 
has an “"P . itia u y managed with antibiotic prophylaxis. 

T 1 :VUR h ,S |axis is continued till 1 year of age in patients 
^ vur grades 1 and 11. and till 5 years in those with 
* ith ' des of reflux or until it resolves. Children with 
higher hould be followed up with serial ultrasonography 
^direct radionuclide cystograms (DRCG) every 2years, 
*7 awaiting resolution. Siblings of patients with VUR 

should be screened byUSG. 


POINTSTO FOCUS 


— 


1 


B/L grade IV or V VUR is better treated surgically with ureteric 
reimplantation. 

y- Ideally surgery should be delayed till the oge of one year 
(because intravesical length of ureter increases with age) 
y A MCU, to document cessation of reflux is performed 3-6 
months after surgery. In surgically treated children USG 
should be performed at 6 monthly interval for 5 years. _ 
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. children. 

I c uropa'h} . n 0 f mesonephric 

d,,c ' 

I-* *'"^rctogrnnn) 

Loflbcp^ ' C>M0 

[j(7 (voiding c * . , — 


or 



MCU in «i boy with PUV 


. tl'^ noS,s istsl;lhlls,Kllliy 


• T/l —• /,rpiJV is IOC . 

,. cyslosccpic poor< KFT (Rcnnl/kidncy 

vVscicosiomy < ^ hish mu| , |iere is h/L high grade 


function lost) « very 
VI IK 


um Ileus 


T'd-iiion of cystic fibrosis (CF) and 
d clinical niamfo ."'on <' > dc fi, iei | as 

j„ 10 - 20 % orci' p's a |R tuK 

'^It^ucd and packed wi,h lurry mccomum. 

ikn. (unused colon) fa pccsenl. 

in - S()%ofnalienls 

or ... *. «. h.™ x. ray * 


i/in n idi gastfogmUin enema is diagnostic as well 
„, ic . Sl , 1!; cr.v reserved for failed or eo.nphcafcd 

oration etc.). 



■0»' ' >0 S' C PC ( u„t°lo C nT>^" moS< r °"" 

, n ca tc i[-h ne( .nvl 






t I III inuuus ■ 


— 




*. ** -h' 1 " 11 ' Ju°' v A ^1 while 1 /3rd are low ARM 
^ high white 2/3rd are low ARM 

■ K w 3' 3rd a re hig h A ’ hra i fistula (bulbar). 

, jf>^*^c,?v«ubv.lar fismla (aka vc-slibu.ar 

, » ^ . , hc mlc associated anomaly - >■ 

. If'.si ,maly ,s 1 

24 hrs after. 


Bell's stages 


Stage 


in 


o |V 

• ,.,tih> . an° n 

1P > P 
i f 1 - ,,-S. 


IA Suspected 



F "' : 

Anorectal M a |f ormat|o 

• Latest classification llSe , * M) 

which is generally b ‘, ,s K rikcnk 
classification has ih crn U ° n the 

Pcu,ic nna pr ^i 

KrikenbecksClas sifi Catl _ 


' ti^ 'fjlia" » rcl '° iCC: 

£*i'b rt —* anoplasly 

:^:::^' m ' cARMinmaks) 

'■ C ’ 0Ur (tnlc ARM in fcmaks) 

1 . ..... nrimm PSAF 


staged 


Suspected 
Definite, mildly 1" 


hetusal to feed, distension, 
mild Ileus on X ray 




cl* 




cs 


' 8n% ^ 



tp, '. du re , , m/c ARM in temaies) - staged 
r,S ’ advocate primary PSARP also bu. 
;> : -tbc experience of the surgeon and Ihe 

'•otitf ti° n of " anaiics - staged procedure 
Rcsi° flhCan dure means —»Sig,m°ul colostomy 
S,agcd P r0C 'p U ( p 0 st Sagiial Ano RcctoPlasty) then 


IIB 


Definite, moderately 
ill 


III A 


Advance seriously 111, 
intact bowel 


Above ♦ rioss bloody stools 

Above ♦ absent bowel 
sounds, pneumatosis 
Intestlnalls 

Above + abdominal 
tenderness, ascites 

Above + peritonitis 


IIIB 


Advance seriously ill, 
perforation 


Above ♦ pneumoperitoneum 

(football siRn) 


S«*r ,osure 


Perineal fistula 


Rectourethral fistula 

-Bulbar 

-Prostatic 


' , ' c >tib 


Rectovesical fistula 


v ' s <*tS 


tul a , 


P "!'>d S 


Imperforate anus without 
fistula 




Cor brric 


Rectal atresia 
Complex defects 


>a ^l 

. ,on 'C> 
££>• 


,r *“% 
Rec,ai «t« iJ 
Comn lcx. ^ 

Lnrlicr classification ofhig]^ • 

in vo f cfor evaluation 

; Table n— n 


donc hyCT P Uvicw ^^ 



Other finding on abdominal X-ray - 
° Gas in portal vein, 

I- txed bowel loops, Asein's sign 

° I." eU ' PCr !'° raUon ' frcc ™ supine X-ray film k/a 
r,Rlcr s, ^ n - Bowci wall becomes bright. 

* Absolute indication for surgery-. Pneumoperitoneum (i. 
in stage 111). 


Fig.: ARM 


, L’fogcniui ano 
50® o cases 


omaly is the m c associated anomaly 


in 



Fig.: A. NEC: B. Pneumatosis intesbnalis 
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. „^ T >0**1 


-* O'* «"f tr «■'*' 1 

, -. T^"* r -' __ 



* A. r. r- • Hf~'°* d 

J T' •^' Af , 

I #>>* Af • ClCHu'r of 


V *.»■'' *'•»■' t-'T* (<* dj » 1! 
, AJ ' V 


A*„# ;•*»%*?* *ia' »tlbill/Jt»On of 

f&t 


. v. .... .p-rt*" bcfnu, exomphilos 

- .., ..-'»'"""' r “‘- tc * 

, .. .v .. »«»>*** <"’ 1 *■' "*"« 

%, J» tv IllftC 


anencephaly 

. , r pusrnuturity. polyhydramnios 

t 

.Me prompt K»n f<*vc ... „ 

( rteVa! UTmpkfc A cerebellum are usually absent .V 

fOKlur of brain XCM <* n K ‘ ,don,,f,cd 
A V, /oWolwn.OfD.ck-n palate in 1000%. absent fetal 

adrrr_i/ ret ku lam A*f>e 

MohifjvUYut ctwlops (environmental. frenetic basis, low 


sf Si 


*- VTW VJ'i 


. 1 I 

pPMAUCOIsoj, " 


If. 


-r*l tnm«rM cr , , ,. L 'Stiv _ *»h. 


<*««. >cxv s 



fig.: Lumbosacral - ^ 


rneni 


,ri gorrv 





• "Sun set 


flrn'rnti from all the 3 flerrn 
^ Jv** 0 ** '"Idrrm.o'yd ectoderm Increased 

a thf,< rf sptn a tvf'do (myelomeningocele), 


M Enis seen 


'f'-.i: th erc ‘ 

«c.p lU | horns.,k ' s ak ^ ** sX 

of the brain ** *>n J*^l 

# ^.. .mart n * f <V\ 

7 VCrC **"■! defe^* h > re lr %> % 

disproportionately , ^nc^. *•. I 

Menmgo- myeloce|e -*»<S S I 

* NVctypcofNTDs \n 

• M e location is l Um ? k a s P'n a | r 

— _ Umh ^ L3- U ' ^hi Schj 





' sJf« er _ fl>r »hen the ipmal deject is 

» j-e rJ,t , n example* °f cloied NTDi a,e 

'k r^ ^ninyx*!'. Old tethered cord 

■ -- 

tC' 






;%f 'i—- 

sacrococcygeal teratoma & ? Dermoid 


in9° cC * C 

ltrU sion of CSF containing sac without spinal 

M,J !"leincni within it. 

■ 1 ' k “, r «l>1«:ofNTD. 

, if’' cr jtivc treatment nursing is advised in prone. 

t P^° rf parcel in normals saline should be applied to 
, jtessinb • 

' . t the coverings. 

P nia! meningocele has excellent prognosis. 


f'g-. Typical setting sun sion 

2 types:- case of hydrocephalus 

1. Communicating type : ln TBM . c 

2- Aon- co mmuaieati ^ ^ fn(Cf :^ n ha ^(SAH, 

° r hydrocephalus is CSF fl Qv . ^ m/c Cav 
the free passage of CSF ihr u° Slruai0n ' hinder 
and subarachnoid^ace fec^st VCntr ' cu * ar s > sl 
aqueduct or obstruction of the e "° MS ° f lhe cereh 

- foramina of Monro second ^ mterv enlricuIar foran- 

infections or congenital malf^ *** tUm ° rs - h,;in0T Tha 
• T/t: VP shunt. ma 'fonnat,ons). 


yt< ni 


coi' 


Cleft lip and palate 


* Associations with hyii r0Cen L . ^ 

Si to aqucduclal «cnosis, 
dysplasia. ia -Chiari H ' - , 


Closed NtDs 

s pina bifida occulta; lipomatous malformations 
lr ^ lipomas and lipomyelomcningoceles); split 
l _ e *j malformations (diastematomyelia, diplomyelia); 
peurenteric cysts; dermal sinuses; tethered spinal cord; and 
r jl agenesis (caudal regression). 

hydrocephalus 

t investigation of choice - USCr cranium in infants and CT/ 
MRI in adults. 


S^ 0 ^ ,c,eftUp)res “ , ' fro -" B 

■ BSflmJZ. E ° bUhr PI0CKSK f™ 

1 -I>«lcl«r,v, p u,e„r,w„wpe s 

' Z*T P reSU ' U from faih ^ ^»f fcioa of tt, 

• M clef, l,p results fr om f aUun: of miM| , 

>o ™„e wthr the fused med.s, „ lsal pr^ 

Malformation of the fust branchial arch 

MaV he flrinnUlr./_• ... 


-mv.i ui me ur>i t branchial arch 
May be sporadic^genetically determined, 
h has polygenic/multifactorial inheritance. 

e palate can occur as syndromic malf 
chromosomal disorders or aneuploidy — Pit 
Apert or Patau syndrome (B/L cleft Up and i 
cleft lip syndrome (Vender Worde syndrom 
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FI, : A- " p; '• ^ " P ^ a bi (M or cleft »»“£ 

i palate ,s 1 r»f ventricular 

. vS DB comm 

^run.Al*’"* 0 " n.hsofoee 

, T/r nrrafty corrected around 2 <" 

^ ! rSi-^ ,cd " ft ’ re ' heba, ’ y,Mms 

< ricft r jUe . 

(O speak. 

-> According to ru 


Vogt classification (Qt ^ 

• Ty pe I —• Absent esoni 

• T>pe2^EAwiu:: P T h E 7- 

. Type 3 — » E A wi,b fj s t u u 
a — ► EA with proxj 
° b —* EA 
° c —♦ EA 

• Type 4 


$ 




wi *h distal"-^ Te,} 


"hai 

. ~' J I TEp 
with both Pr 

Isolated TEP & 

Gross classification ( 0 , H] %hj 

. Type A —* bo.h cnds b ‘ °'Ea « e,1 > 

with gasless abdomen (, V e 

* T yP c B >u PP cr end Cn 

lower end blind. 0rr >rn 

• Type C —» upper ervi un . *s ^ 






r ^it 




end blin i 
with trachea.( 87 % a 


"""AS ^ 




. 10 (Millard's criteno, . ^ 

palate. 


Type D 

Type E - H-ty pc 

Air in bowel is present j n T ^ H 

M/ctypcislypc-Cofc 

system), in which upper t . n T^u 
fistula from the lower CSo ^ ' S a b lind °\i 
>90% of cases. T/t R, Pla 8ca| , f „. Sc 




cheo «o P ha S ,«,fi S .u'3 ( T £ F^^^ roore 

tcidenc, .s I0M ^io.ed 

trdiac aBOWlr “ ” , e umbilical arlcrv ISOAW 

r Down syndromesi * ,, y molhc/s have 

lC rERM- ano,ml> ' 

■ bviiramnios. . bjrI j, ,s ilie symptom. 

s „ u .;Droo/mgor“ '. is occurs with firs. 

es sjve frothing & choKiny y 

. iq c m and lake radiograph -> 

infimt feerld'S '“ bp jn „ t) pe tube may go to 
ngo nuhe/5s/o EE • con(ras t radiography is 

ic/i- Tor diagnosis B , for t j, c same. Type 

sssr-r -’ 1 



r__*. 

Type 

Feature 


• It, 


ai x,;> 


j,. 1,1 l(v\ 

' a, %vl 


k 



Typical coiling of NGT in TEF 



, and then definitive repair, 
itien* anu 


. , ,he P° ,,u ‘ 

, ^"'rc used for ira ,ion pneumonm -a Do 
,r fib >'\5 l t> + n ° 

- V!» 7 .> el,t '.„ ira ,ion pneumonia* - Focd.ng 

psp 


^■V^or: 

‘"’V’vh' 1 '’'*' fixation 0 e Gross r and V ° 8 '’ 
1 c |assifi ca . . sed on risk factors and 


i 7 

,i,iag t ' 


ro/ u and i ^ t, 4 1 

/o ’ com m ^ u low^ 

both ends con nCs,) * 'X M 

vJ?’^ni Cai , V M 


iff'^onD' 15 clas siriCatl ° n n baS ed on r j s k factors and 
(f s cl assinC , a a t s sification divided pts into A, 
P-- >° rS fvaters« on ’ S C ' and associated anomalies. 
' ' based on ** y for gp B delayed surgery 

pff^groaP cd ia teSl y } nlQ st commonly used 
> >C > * spi- C-ification: 

•2 V .V ificat,on 



ertrophicPyl<> ricStenosls(IHPS) 

„. t hi‘ Hype 

idi^ _^r»i*nital. 


l' oP nec nital. 

- sjVER l°yo fcircular ^ S ’h 

- ,p C rtr°P ny .~nn live birth 


K!r a ^7inioo° livebirths ' 

, c jden ce 

d f 4:1 r rtstric outlet obstruction (GOO) in children. 
\fc caUSC ° u m e cause of GOO in adults is adenoca 


.j r *** r(vastric outlet uwuuv..-.. v -/ 

>|/c caUSC ° tat m/c cause of GOO in adults is adenoca 

I ftcn>om^ r 1 

fstomadu- sl born males and in offspring of 

o,ire c0tlinl ° n ^^ #r.mi1inB. 


N lore c ° mn, j ips (familial)- 
parent " ltn ^ jth R & q hlo’bd group, high PG level ( can 
A^ia'^Ees \sho arc given PGs to maintain patency of 
occur in ha Turner’s, Smith Lemli Opitz SNTidrome, 

pDA), Trls0 ' 11 ' svn drome, Trachco esoph. fistula. 
rornci»* deLjnb 4 



[A^L.. J 
Fig.: A. Visible peristalsis; B. Barium X-ray in IHPS 






Manifestations : 

3 r which arc talpablc tumour (Olive) in tnij cpicas.tium 
Ecristalsis visible. Erojcctile non-blliou. vomUine b/w 
3-6 week of life (range 1-20 wk). 

Other cl/f : dehydration, constipation, jaundice (seen in 
2-5% of cases due to partial intestinal obstruction) 

Lab/F : Persistent vomiting leads to dehydration, loss of 
Cl- and K+ leading to hypokalemic, hypochloremic 
metabolic alkalosis with hyponatremia. But urine is 
acidic (paradoxical aciduria). 

D/g ^ Clinical d/g is most important. Palpation of olive 
shaped tumour in epigastrium is pathognomonic for 11 IPS. 
USG is IOC (which reveals pyloric m/s thickness > 4mm 
and pyloric canal length >16 mm). 



• T/t 


° Correction of dehydration using l.V. DNS (0.45% NS 

+ 5% Dextrose + 1 meq/100 ml KC1 in a dose of 2-4 
meq/kg K*). 

° Ramst “ lt operation (pyloromyolomy) is the gold 
standard. 

° Atropine is being tried orally to relax pyloms. 


Duodenal Atresia 

• Neonatal duodenal obstruction can be due lo atresia, 
stenosis and annular pancreas. Of these atresia is most 
common. 

• M/c type of intestinal atresia. 

• More common in preterms. 

• 30% patients of DA are a/w Down’s syndrome. 

• 50% patients ol DA will have some congenital anomaly of 
other system, 

• Type I is m/c. A/k/a Windsock deformity (in this there is 
web). 

• M/c site affected 2nd part of duodenum (also m/e site of of 
congenital duodenal diverticula). 

• May be a/w malrotalion, esophageal atresia, ano-rectal 
malformations, CHD, polyhydramnios, Ladds band, 
annular pancreas, and duodenal web. 

• Cl/f- bilious vomiting, noted on the first day of life with 
scaphoid abdomen. 

• Plain X-ray - “Double bubble sign” 

• T/t - Kimura's diamond shaped duodenoduodenostomy 
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atresia 


Fig .: Jejunal atresia 


& Double bubble sign 


Fig.: Heal atresia 


& Apple peel deformity 


jejuno Ileal Atresia 

(a variant of ileal atresia) 

. siX"^^ 05 - bilious enKsis> “ 

toon. jaundice, and failure to pass reeconrem on 

first dav of life. . _ . 

• T/t is end to oblique anoslomosis after resection of atresia. 


|g| POINTS TO rg 

* Single bubble sign ; s See 
+ Double bubble sign fe see Py '° r 'c s 
atresia, annular pancreas 
+ Triple bubble si 6" is seen‘ in ° dds 

+ All intestinal atresiasare 


Po W 


INTUSSUSCEPTION 

• Commonly affects i nfam 

months). ' s at t j le 


>NNj\ 


a 8e 


°f, 


M/c cause of intestinal ob . , 

May beacomplic atio S * r ^cti 0 

M/c variety : ileo- C o| ic 

lead point in which \ 1D idi 0 ..> t 

Cl/f : "Red current jcl , ^«k e| . s J Hi,. 

in abdomen, saiisa» e , h Kc si 0q . e bj c 
RIF (emptying sifin (j// / Ped Palp’N 

OnUSG : .W.seud„^7><!'“ 

sign. * or lar 


Set , 



v / - -» 

*- .. - 


-* r *■» 


Fig.: Pseudokidney/Targgv 

61 ^'gn m i 

enema in intus su 

* c l aw sifin / filling defect seen 

in barium enema. n 1 

• T/t : USG guided saline i nfusi 
region) is TOC in unco 
Laparotomy is indicated if the 

° Gas under diaphragm (i„J 

• Toxic child (suspected botve 

° Known Pathological lead n„ 

• Shock p 

° Recurrence after 2 hydrostat 



itic Hernia (CDH) 


oh ra0 ,Tia 

■t*\ p, * P are co*" 1 - a surgical emergency. 

bs subUiKd before 

,pW * aQ P 3 . . 

; 3 1 A" ;ml incision. 

’’o ijtrans^^^rthc prognosis. 

i'V rtscniah 0 "' £ al „, c time of presentauon 
f; fs ,K f oS ,he neona „ Hypertension 

t. dtC „, prognostic factor. 

>:>^r P c"-pc^ is ,he 

hr si "; closure on 

. the m/c association. 


Abdominal wall defects: Omphalocele & 
Gastrochiasis 



1. Defect 

2. Covered 
with 

3. A/w 


Omphalocele 


Central 

Amnion, 
Warton's jelly 


Fig.: CDH 


IACLOOP 


nEFECTS/ISOMERISM 


Trisomys, CDH, Cardiac 
anomalies, 

EMG syndrome 
(Exomphalos + 
macroglossia + gigantism] 

4. Prognosis Better 

4. T/t Minor (Small) -» Sx after 

stabilization 

Major (Large) -* Wait and 
watch with 

l/A of 2% mercurochrome 
f/b surgery 


~ when t he visceral situs is normal (Situs 
, SW s tomach and spleen lie to the left, the right 
S° lltUS fthe liver is larger than the left, and the appendix is 

l a 

ri '* lt "/!nvrsrtf : The position of the abdominal organs is 
* 5,m ^ d xv j t h the stomach and spleen lying on the right 
^the dominant lobe of the liver to the left; the appendix 
1VC are to the left, with the left lung being typically 

trilobed. 

Situs Ambiguous: There is a lack of visceral sidedness. The 
' Nominal organs may be positioned to the anatomic left or 
rjaht, often with the liver lying in the midline. In general, 
polysplenic patients tend to have all atrial and pulmonary 
structures consistent with left-sided morphology, while 
Asplenia is seen in right-side dominant. 



Relatively poor 
Primary closure 



Fig.: Omphalocele 


Gastrochiasis 



Fig.: Volvulus 
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— rr:— 

* „ M0 nnat I**'" 

3. Dur^t'"' 3 ' 1 " , or iu-m-il cl'” 

4 . pericardial d , forTIl3 rions 

5 . Cardiovascular man 

o VSD 

° ASD | rv of Fallot 

: 1%^***^ 

MalroWtlonofGu* 

* ^ ^ 3bn0rma "" eS 

# ofrotahon and /Ixation. lity 0 f first stage 

. Non-rotanon is used fo r rotation and m.xed 

of rotation and the ter jes of the second stage. 

roU „on are us e dfor a nom^ ^ 3boom tali./es of 

. internal hernias res 

mesento- . emergency in neonates. 

. Malrcanoo « a um (Had + »W I»«> t* 

• »sr trr^p-on, 

duodenum). FTT. foJ/ow ihrough) is diagnostic. 

, Upper Cl contras ( |oM|cd on ,he left to SMA_^ 

In USC abdomen a SN + ^ ^ of du odenum. D-J 
There is ddalano" of ^ jejuna | loop is present on 
junction is located 

right side orMomer^ * (Whirlpool sign). 

(Exploratory laparotomy and 

direction). 

ticollis 

ongenital torticollis is d/to contracture of slemocleido- , 

astoid m/s. 

% on right side. 

rsiotberapy is * 0 f operation 
L/f is tenotomy, indications ui p 

Age > 1 ) r 

acial hemihypoplasia 
lagiocephaly 



Torsion Testes 

• Acute scrotum p 

torsion until provccJ ' ac, ric Pa ,. 
Torsion occurs a\v ay rr ^ Wis «. (l 

lCS,es tor s 

, Salva Kabl 


• Torsion occurs away r' rWis «. u, 

clockwise and left ’ n '^d | it . V, 

• Testes are 100% Sa| J S t0rsi °n Hi \ 

presentation p 00rcr is ^ a b|e u l| c| 0 % \ 

hcpr <i;°n k t s\ 

. . * IV. ^ 


• Orchiopexy (orchi 

nnrmnl «__ u l 


normal teslcsshou ^Xy )7V 

absorable su , llresi bee e, 

• Testes should be removed ^ l\ 

Rectal Polyp 


"0„. v . \\ 

V ' a bl e \ 


m 


Bleeding P/R j s the 
T/t polypectomy Pt ° ni b ui 

hcr ci: 

Anal fissure in children 

• Pain is the symption but , h 

• T/t: Conservative Crc *s no/,^- 


Ho 


Pai 


V 


"”S V 

Hirschsprung's disease ( Hd > 

• Congenital a ga „g| ionic 

* D/ 10 arrest orc raniocau(| a ^. 0lon "j 1h 
(neuroblasts) along vaea| 

Probably d /,0 local deft*,***. I 
end organ surface recep lors 
> Absence of prega„ 8 | ionic 
Metssner’s (in muscle) a J 
plexus. a Au erbach' s 

Aganglionic segment i n 80°/ 
is short contracted segment" * *«<«** 

Familial, M > F, Autosomal R , 

Down's syndrome, annular Pane'S 
proto-oncogene eS ‘^ Al Sn , 


W. 

° r i[b. 

>»s 
- 




jn neonate, failure to pass 
^Tchronic constipation, empty 


<r a of , llb |e contrast enema study. In 

,x'd" js water so ^ uscd . (24 hrs preceding 

P V‘ $ren be no rectal stimulation) 

V r %'* efC *n on enema study .s: (proximal 
^Lnonic sty * ent (n0 rmal) - trans.t.on 

dllatL ^ constricted segment (abnormal). 
' ie J,S ( ‘nhn^ aU ^sent in ullrashort segment HD & 
^.jtion z0f]C nelionosis. 

W n . c0 lon> c ag n fc cnc ma study are reversed rccto- 
ie ,a r fj n d< n S s ° rcten tion of contrast in the colon on 
5 lP d in po'tcv a eua tion film-Some people also use 

rf?l for ' lD (either suction or full thickness) is cold 
, gecta |bi0pS g S definitive diagnosis; shows absence 
5 2 M flda rd ' gl ' L Mc in the submucosal and myenteric 

5 . -,,-lion CCl ' b . c ,.„m..n1 Cm 

0 1 


,M jT ..|| S in the sunmucosji anu m>t 
o{ pane 1 ’ 00 ^ djs , a ] constricted segment (in all pts of 
,*usc s i° 1 L . ^ hypertrophied (but not in all 

P ,m N^ e ‘ ‘ 

\\V *• f HD). 

pa tientS ° ] rnanomctrv-: RMK is recto-anal inhibitory 
3 > A n °[ cCt ^(| CX dilatation of anal sphincter on rectal 
refl fX 1 e ^ lis js absent in pts of HD. 
dist eS,on ' ratjon . Duhamell's pull through operation. 
p t .|in itive ° pt muonic segment- when child present late 

* f t1,oS ' mt h.) 

(eg- ? idjsin should be ruled out before labelling it 

, HyP oth>r01 

HP- 



Fig.: Hirchsprung d/s 


• Supine X-ray film reveals multiple fluid levels. 

■prone cross table lateral shoot" view is also advisei 
low ARM or HD. 

i Ba-eneina —* Rectal examination should not be perfoi 
before 2 days. 



Fig.: Collapsed rectum with proxlmal dtee( , i|gmold 


Treatment of HD 



Ultra short segment Anorectal 
Achlasisa 

Myomectomy 

Short segment (Rectosigmoid) 

Duhamell's pull through 

iCA (long segment) 

Ileostomy followed by Martin 
modification of Duhamel's 



Fig.: XRay Pouch Colon 
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:rocolo n I* seen *" 


loci’ 


onium ' lcu:> 
^^.caganglionosis 


(Mn c,TlonlC ^ N, C) 



edochal Cys* ^ is fusil**" di^ 00 

I IS Ihe mosi comm ^ ^ multiple 

EHB duct. 


■ , le or multiple 
. cysts with hepatic lm s i ? n+nt. 

ltr ^ P»« M,ilis C ' r r «.ic-bi" i « jun Tr 

for* p'« cnts a ‘'^ 

K . n + mass * jau 0 of age 

^ tkn,P Tc Ci ma is seen with type IV. 

of cholangmca rc,n 

. • »_^f\np in 


cholang'^^- 

. Iha , should be done in Ihese 
js firs. ,ha ' 


Id standard is biliary-enteric 

is,heproc ' dure 

lS - „ NOT done). 

-ainage is r ^ 1 


^cholecystitis^ —-—- 


iepatic Biliary Atresia) 


lepdiic / 

I .VI, there is inflammation 
“fleillic'or common bile duel. Also k/as 
d'uctopenia" and 

1V - is a congenital or acquired d. ease. 

fatres ia at porta hepatis) is m/c 
11,(3 ^ TH , & interferron y are involved 

^HlUAscan shows absence of radioactivity 



Better results when p erf 
All untreated children >n t w 

resulting from portal / r '*n, 

bttc indication or 

f _ — 

1 5.32 \jv\ 




Classification and outT?? 
depth of bum. Classir led CS 


,(P ulC ° f91 calculated using the rule of 

. u rncd ' s ln calculating the BSA 

,,I ^^'^ .alten into account (i.e. areas 

- /i'‘; , |rb<;,dsb‘'"’ area<1 ‘ le<)> ' 

»V. 2 0 ° n ' - 



2°(partial 
thickness) 
Superficial 
dermal burn 


Deep dermal 
burn 


3° ( Full 
thickness) 


4° (Deep ) 


e Pidermis -*■ 
dermis 


Skeletal 
m /s, fascia, 
bone 


he most accurate diagnostic test. 

: hepatic portoenterostomy procedure 
■ e) is the standard operation for t/t of 
ry atresia. 


Survival after burtTZ^ 
percentage of burn. s °n tllc 

A rapid loss of intravascul, 

through the heat injured calm nuili & \ 

greatest in ftrst 6-8 hr, win. a '" s ' The % . 
towards normal by 36 - 4 » , Mp,l S ;„\S 
The inflammatory response is°e2, 
of stress hormones i e cat. i ^° ki ne rw N 

gluea g ons,e„ i „.an giot ::::^ihes> V l 

A profound hy P errne,ab„, ism * 1 ** it i,V 
pertod owing ,o t caiechoiami^^ 
loss. T ed energy demand is SUn * T OS 
anaerobic glycolysis. PP ledb y gly c Z"'< 

Hyperkalemic metabolic acid . 

In bums bulla formation ^ U See ". 
basement membrane (subepide^ the b *al 


Best way to relieve pain i„ bum pt is i,. morphine (3- 

Ointments-4g*03. iHver sulfadiazine 

andmafrude acetate (able to penetrate the eschar and 
particularly useful against resistant pseudomonas & 
enterococcus species). ^ 

1° bums are NOT included while calculating the fiuid 
requirement. b m 

■ Escharototny is done in deep 2» or 3« bum wounds 
encompass,ng circumference or an extremity 
Fluid rescucitation 

fctTdTourr ' 3 U '° Ca ’ CU ' a " teP ' aK "" : ™ ttM 

Fluid is = 4ml / % of burn/ kg / 24 hours 

!' 2 r ^“ S ‘ S Siv "Y n nrel 8 '““S. r« in next ,6 hours. 
In first 24 hours only crystalloids arc given, after 24 hours 

colled should be given to compensate plasma loss. Blood 
transfusion is considered in later (>48 hr) period 

• In Evans formula crystalloid : colloid ratio is \; \. 

• In Brooke formula crystalloid: colloid ratio is 3:1. 

? rafh ," e ‘ ^~ U ' ,fuckn< ‘ ss ^iJ L£ro/t (that includes entire 
dermal + ep,dermal layer) provid es toe best onicm. jn 
wound coverage, diminishes^i^^, 

cosmetic appearance than STG. U 

lomr^ ° f P ' l ' em0ly “ C slre i >loco « i « tin absolut, 

andst b?’ 0 " l ° Ski " 8rafti " e ’ Wherras Ptcudomona 
and staphyloccous are relative contraindications 



muw 


o c effects of hum 

, Sp' em . out put, systemic hypertension, severe 
i cardl3 . C /.nemia d/to leaking of plasma proteins, laryngeal 
hyp°P r0 

edeltl3 C al pneumonitis d/to smoke inhalation 
CO poisoning 

>|5% of bum t Circulatory shock 
T/t 

# Re scucitation is first priority. Follow ABC sequence , 

5 £T intubation if the patient is semicomatose, has deep 
bums to the face & neck, or critically injured. 

solution (or Hartman solution) is i.v. is fluid of 
Vi* for infusion via large vein (antecubital vein). 1/v 


1 ?OmTSTOFOCgr 

* The m/C C0USe 0/ flrst de 9ree burns ore over exposure 


sunlight & brief scalding 

+ Pseudomonas Is rhe m/c opportunistic bocteriol potboc 
recovered from burn wounds. 

* Candlda i5 the m/c n °n-bacterial opportunistic patha 
recovered from burn wound. 


BARIAT1C SURGERY 


% 


RL- 

choice for infusion via iaii;c van yumecuouai vein). 1/v 
fluid rescucitation is required in bum > 10% in children 
and > 15% in adults. 

If bums involve > 20% TBS A feeding should be started 
within 6 hours. 


15.33 1 _ 

• Bariatric surgery (weight loss surgery) includes a 
of procedures performed on people who are obes 
morbid obesity (BMl > 40 or >35 with risk factor 
• Gastric banding (m/c), Roux-en-Y gastric bypass 
pancreatic diversion with duodenal switch are 
surgical procedures. 

• Complications: Micronutient deficiency (lro 
vitamin B12, calcium and vitamin D) can be see 


k 
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drii’-i used is -* 
- in Bariatric surge > forma tion 

• ^ los, " s " cisl " 
of gallsic 0 * 8 ‘ n over ' • 

very quicU>- 


Various types of tls 

__ Cfs. 



^C.SiCONST^ 

jURGEfl 


Z ' Pla ‘ ,y ■ on flap used fre,, “' :nll> f ° r ,iSSUe ,ra " Sftr inU> 

• Transposing n f scar within lines 

3 SCa '"°H n r n 2 .henin S 'rero S i..onofsca- 

• Also used ,cr 0 

60 ° &f ' 

• Classical Z-pl* 1SI > 


A ’ da,F ' aPS essels running in longitudinal a.xi S 
. Contain cutaneous vess 

of the flap- e -£- 

* sels and is commonly used for 

based on supratrochlear' 
nasal reconstruction 

Df,topee ortt^r,- mammary a . used for head. 


lf,SUrViVal ,-n oralis survive by the process of 
u,e first dS hr skm grabs 


1 ine ittu' 

f h"" raftsurvlva, depends upon microvascular 
fter 4Shrs. t i 


er 40 =■— . , 

] S formation (inoscu ation cular ization (after 

successful survival of a ,rar 
5 ) is most important. 


lickness Grafts (FTG) 


|ivr*« • -- 

includes epidermis - c0 "' pl ^ d w here skin c /b 
is ^"'V'^n^ng^blems, like ear, upper 
' ed "T mav also be taken from skin above collar 
?' upper and inner arm, groin area, supraclavicular, 
tibital, inguinakgenital area or areola. 

can NOT be taken from elbow. 




* Split-thickness grofUf^T* 

hut will __ . hov, 


but will contract upto 4 0 y ^ ° 9r <?ater 
* Skin grafting is contraindicate^ 9 *' 


y ' ujun 3 « contraindicate . **- 

infection at the recipient site. bet ° he, 


■ rn °'yti c 


% 





HAND & FOOT SURncpy 

Bunnell’s no man's land 


Zone from the middle of the palm to W. w 

joint, where in the superflcialU „ . J 1 beyond ,hc I’ll 1 

ensheathed together and where recover^ ofTnT litt KM 
after wounding. ^ **1'de is so difficult 


after wounding. 

Parona’s space 


for nasal reconstruction 


fi«- : 


for^Or^sh Gupta) 


Is the tissue plane over the nra«», 

forearm deep to radial and ulnar bursa^" tlistal 


Felon 


n jtrt* ction 

^lonciCP-— toS ' 

use° f covert (M/ c pedicle flap) 

* <«i^"l 0 abdominis musculocutaneous (TRAM) 


I fl tiS S,rn abdominis mUSCUIUCUWurcuua V»iv.n 

; U F tec nap) based on sup. epigastric artery, 
(lap t n ' rt 

various conditions 

1 f|f‘ ,rV 


nng^ip aw (Collar Stud abscess) deep ia the pa, m 

ne“:^ & ''" d " sp,later, 

Local pain and lymphangitis present; ostetis may occur 

Treated bvnun a “ rCUS < m ' C) > ^tagi 
by I & D us.ng longiiudiaal incision ft antibiotics. 



Suitable flap/Graft 


fteco' 


■nstn 


uction of UPP^ 


eyelid 


% 


* F ° PS ° K USeM lor Closing de . 

closure and urhere skin g r 0 L„ fe " s '«o u 

exposed structures such os h " h ° d '1u„ '»t, 
joint surfaces, wounds Mth £ 

sc “K,;,s. 


#»d> t , 

„econ' truclion ol chee 


defects in head ond neck) 

+ Thiersch graft is partial " **V 

+ Wn'f^nnd Krause’s grafts oreffuf kpk *l 

* M/c site of donor area is thigh U ' thkkn '*to A 

* M/c kn, f e used * Humby & b , Qde . _ 

* Abey Eastlanderflap is used f 0r r SChman n. 

* Saltatory flap is multistage flap reC ° ns * ruct <'°n „/ h| 


lU , guenon 

, R e coas trucl ' on U , PP j f 
’ oni comissure invo ved 

( ., K .rmructio" of lower lip, 

angle 

? Cer vico-fadal surgery 
8 ' plastic repair of sternum incision 


Paramedian forehead 
flap 

FTSG (for >50% defect), 
Tarsal graft, Tenzel flap, 
OMAF in older patients 
with large FT defect 

Temporoparietal fascial 
flap (TPF) 

Radial forearm > ALT flap 

Antia flap (from helix) 

Karapandzic, Eastlander 
flap 

Abbe flap from upper lip 


Ainhum/Autogangrene 


’ lcvcl ° r ‘""^'^i '°o 

• Unknown etiology, affects black males 

• T/t : Z-plasty 


Paronychia 


• M/c hand infection. 

• Painful infection of radial / ulna, sides of nail.llanging/ 
floating nails may be seen. 

• Caused by staph aureus. 

If suppuration occurs -* nail should be removed 


Deltopectoral flap 
Pectoralis major 


POINTS TO FQCUS~ 




Lower limb injuries 


ALT ( Fascia + skin from 
anterolateral thigh) flap 
is least morbid flap 


* Most imp. structure to be repaired in hand injury -> vessels*, 
"b Greatest priority to be given in hand injury -* artery*. 

■b Order of repair in hand injury Bone -> extensor tendon -+ 
flexor tendon —> artery —► nerve —> vein —v skin*. 


[ * Grabb & Smith's Hand Surgery] 
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* 11 * 4 I " 1 1 ^ . k V* ...v***'*"'* 

X <*< ** **' ***** ^'" if<1 

^ *• "' ^ t**** ; n t ^.c .njun^ 

*V*y 


^°' r »°'“°'°Z 


/ll ^ " - h* 

N'J’* 

ur ,p,^k 


friTif IfM** ____ 

rV'Tol'ty 


r , nc causes extensive 
.,„v «»k *» ' inf - 

. . i:i/Jtf tn 


•Cil' *"*' 

, , „,,c bullets ate I*®' likd >' “ 

narkaWy «** iUn , „ bleeding, leave 

—- * 

rn i rover it with gauze. 

,telv). and co>cr 


15.36 


named opehations/sx 

procedure 


Used for 


rppJ'f 


Hiatus hernia 


i-Hynes 

.red pyeloplasty 


r^^PUJobstruction 


technique 


oirnt i dectomy, mastect omy— 


Aortic root aneurysm tepai^ 


Name ot Operation 



• Chejtle henry op' 


• Commjndo op* 


lylrorr.ewTThi^ g^ 

• Dohlmans ~~ ® 


• Graham's repair 


• Hartmann's op 1 



• Jaboulays op* 


• Lords op" 


sSgg^ 

'« (s- 


teft, 


Koch's pouch 


i Vdr c 




• KrasWe 


Ch 


r °n„ 


( 


• NisserTs 

fundoplication,Toup et t s 
partial fundoplication 

Belsey mark. Hills 


L^Ctr 


g erd 


Nesovics 


Peustows procedure 


• Ramsted’s 


• Swenson’s. Duhamel, 
Soave opr" 


• Thomson's , Le MuserieT 

Tennison-Randell. Mnu-I 



15.37 


POINTS OF SPEc ^ 


LMe 


M/c tumour of GIT —> 

M/c mesenchymal tumour'orn, 3 ' 

M/c malignant tumour or Gn^Uw 

In TA of SqCC ofAnal canal ^S-N 
and if recurrence 


‘ Che hi 0 


In Ca rectum (lower p ar t) 
it if recurrence 
In Ca-rectum (upper part) 

> 2.5 cm. above dentate li ne 
(or Jem above anal verge) 
Small bowel is the most 


Si, 

(A s, 


ap CN« 


' chcm < 


Low 


ant n 


in jurtd 


Ols. 


penetrating injury (Sabiston inj 

Spleen is the intra-abdominal 
injured in blunt trauma. rgan ^ost j 

Among adenoma of G.I.T. - Tubular 
Villous : most malignant. a ® cno ®ai^ 


,tl>out» ssoC 


c 13 ted increase in gastric 


Overlies-Space behind 


Any diveniculum. which is congenha, has ah , a y ers c . 

Mn (Meckel s diverticulum). Aequired diverticula does 
not contain all layers. es 






v r ..■o£ i p>**- 


inc 


chides 


. Glasgow 


,-all midline. 

coma Scale + 


M/c Gas in 

• M/c gas produced in intestinal obstruction 


'l-’di '* 0 *T' useful technique for early 

i . tr' . ,liC 1 ,u.. iTiOs 1 


is lhe ""and is most sensitive. 

ff a>!bV ca ” Ce !lr depends ultimately upon 
V^Vcens removed by biopsy. 
t^ids’ 11 ’iwuvtd h>‘ Resection / Dissection. 


-ur.uu»U,| — N 

M/c gas produced in Clostridial infection — H S 

M/e gas used to create pneumoperitoneum (i„ 
laparoscopy)—. C 0 2 



' ': 1S ‘. r.-cess>° n 


SOME IMP. NEGATIVE POINTS 


(r’ 1 'y tenotomy. 
*<p/« ,on, diaponenrotic hematoma —* I & D. 
^^^fiorec"^* , , ing - Diarrhoea 


< of" k To n .yr« Jin8 "* u,a - 

r , ol j'-'J U, 1 n.re - Ligamentum artenosum 


d f of 


ture -i^ 

L raod> cru * rnir 
die®** .lotoniy Ca 1 

5 , r Venous ulcers 

outlet obstruction in India —Gastric 


0 ffas ci0 

S.c^.ne.u'c- 




' M \-r . rE i bleeding -Peptic ulcer 

C fca^° f ? PP ! r ti bleeding —* Non-specific ulcers 
* > , c caus c of |0 * is commonly seen in :Ca Gastric > 

'L^^ungCaiGUL) 

fi ^ 0 lesions produce major resistance to now 
Lrahepa 110 d js on hepatic venous side of sinusoids 
' JJ portal bl0 ° but in congenital hepatic fibrosis & 
nia j or resistance to blood now is pre- 

lusoidal ^ anQ resu ]ts from TB (commonest) 


51 ■ i^ fistula m —« - . . 

, M ulllp , disease. UC. LGV, Bilharziasis. 
frol ' 11 s | flStu i a (causes according to sabiston) 
e ntero' eSlC “ 5 qo,/ 0 ) > Colorectal ca.(16-18%) > Crohn’s 
iived icllli Ls ^ Bbdder Ca . ( i 2 %). 


, Et> ,el 

Piv 


V" r[3.|5%)> tliauuci V >-'>'/• 

llise3Se ^ al f' s,ula ( causes L- Diverticulitis (>50%) > 

• C " l0 Xmatous colitis (18%) > Colorectal ca. 

? ra " was t he first surgeon to do proximal ureteric 

•^nhntation. 

imP 0 r old male presented with Hb 10 gm% .Occult blood 

* A +v ^ Next lx of choice is — Colonoscopy . 

, Early complication seen in ileostomy — Diarrhoea 
incision is always given in midline in case of blunt injury 
abdomen. 

ay to get bile drainage m donor liver — Donor bile 
ith recipient bile duct (duct to duct anostomosis). 


« Best way 
duct w 


15.38 

• Removal of 90% of jejunum and ileum wilU^oHea^ 

— Hypogastrinemia, water intoxication 

• NOT Men in shun bowel syndrome - Hypo gastrinemia 

imeshnal b.opsy is NOT used for D/g of Blind loon 
syndrome. v 

• Incidence of Gall stones is NOT increased after - jejunal 

resection. J J 

Peptic ulcer is NOT associated with — PV syndrome 
pernicious anemia 

• Spontaneous regression is NOT seen in- Osteosarcoma 

• Acute pancreatitis is NOT caused by - Hemosiderosis 

included in Ranson's prognostic criteria in 
pancreatitis — T amylase, hypercalcemia, t PT. 

Does NOT correlate with severity of acute pancreatitis — 
Serum amylase. 

Serum amylase is NOT raised in — Acute appendicitis 

• Medullary carcinoma of thyroid is not a - Hormone 
dependent tumour. 

• FNAC is NOT useful in — Follicular carcinoma 

• NOT seen in subacute thyroiditis — t RAIU 

• Swelling which does NOT move on deglutition - 
Sublingual dermoid 

• Colonic pseudoobstruction is not seen in — 
Hyperthyroidism 

• B/L parotitis not occurs due to — SLE 

• Acute parotitis not occurs due to — Candidiasis 

• Lumbar sympathectomy is not done for — Claudication 
pain (walking pain) 

• Burger’s disease is not related to — Atherosclerosis, DM, 
Old age. 

• In Whipple’s procedure structure not removed — Portal 
vein. 

• Linitis plastica is not seen in — Leiomyosarcoma 

• Thoracotomy is not indicated for — Pulmonary contusioi 
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.j.n , s r** " v ” ‘ n 

. U "‘ ***" y< U Nr o.^’ fl,J . k>N ,!,TKtn«J 

|K< ^" M ’“ 

*n - ,{frJ ' t Xrrhot* O <' hrinUt ' e ° f 

, . K,(jJ " C * 

,Ol>r ^^^cunc-P^c. 

I,f J ^ ’1*^^ ^t ' 1 ^ ,l> nhH — Floating 

1,1 ln ' po v «pchi' -. sup- rectal 


| ,. _ _ TIJ CN SlltlS. 

J, ' fW> “’h.M presenting withjauncl.ee. icterus. 
oteJ m a chiM f r ^ dehydrogenase. 

lfl .J sl.K.ls. js con iagious. 

eaN-utro^' J() not occur after 

'"‘ ,n " hK h Pjlsy of external branch of superior 

dectomy —' JIN > 


erse (EI-N) 

.cofinT —D‘ M 

; „p, structure NOT visual^ 


Sub earina 1 

1 \ »UUW*m.- - 

.atlK-grattuIttmalous pyelonephritis - A/w 


■ bariatic surgery 


. nundinal 


RECENT POINTS 


viTtouch technique' is used (or colorectal carcinoma. 

I j te r first technique' is used for colorectal carcinoma. 
Ue lobe- hypertrophy is m»- in Bud churn syndrome. 
;i/ures in hypernatremia are treated with j/o saline 

fusion. 

•nuth of femoral canal -> 1-25 cm. 
ngth of inguinal canal —> 4 cm. 


*>\ 


be 


OmptialiKooltf lyjV'* 

IN pc I diameter -» 

Type 11 diameter •> c 5 C| h. 

Type 111 diameter -> ^ * '•■n 

Length of inguinal Cana , Cm - 

Raspberry tumour i s lIn ‘ b j + * e*, 

Cabanas biopsy i s b l llCa l a <j 

penile carcinoma. " Scnti nei 

Blood grouping & cr ^ 

gising dextran. ° SS ^aic^ 'Thy'" 

A IS Sr old boy pr S % 

but no pain ,n his left scr ,,h h e , v \ 
examination there « fulln ° lUr *. X * ** 
™ S fullness 

IS -»• varicococle ‘yirtn. . %.' l ti, 

A y-gboy presents *S\ 

regton. T here i$ no h/ th N 

cy st.c swelling above JX a - O n X 
aspirated shows straw Col ° u *r JX^ 
cause is -> Encysted hyd ® c] e > ^ 

A young boyp resems ^Oe, e0 f ^ n V 

region. On examination ^ ^"iptn X ’ 
cephalod in scrotum , here >s r 0 , X ^ 

Mos,,, t e, ycausci ^.T ra „ s > a S 

True about Wa,l acc 
constitute >50%. a m b Urn • 


Best way to delineate the 
is contrast enema aria t' 


l >rs ( 


■tn,, 

Most common site of ° f|1 

midline. ana| fi SSUre . 

To prevent gall slo ' = 14 

Ursodiol. Ursodiol is aU „ lat nc Sll 

of gallstones in ove™ eighl USed >o p“ v ; 

very quickly. 8 1 P^ients ^ 

Dumping syndrome i s a 

en-Y Gastric Byp ass (R^" «*, 

gasme bypass pa , ientsw i^B)s Urgt r 

al some point alter surges Peri <--»ced, 

Steatorrhea is a/w ; CBD k 

Penile seated i n 1 p ; 

° Al-Ghorab -> Pn P la ^n, : . 

choice. ertl0 8* a hular ^ 

° Wbeho, Winter Cavp 
° Quackels, Sacher -> rn m ° 8lanu lar( 

° Gra y ]lack - Corporo sanh r ° SP ° n8 ‘ 
Investigation of choice for h J n °" S ' 

in infants and CT/MRI in adute^ 1 ' 


;f there is massive bleeding 

^vessel ,s bepanevemi 

. *V' sVl .t^ ct 3 . , ness S ecn in vipoma. 

failuic.scruin sodium 

->h-r> flll |oW>nb /L _ 


A 


.ib 


’ N, 
H 2 S 




lit'* 1 

ntai* lC 


, t po mcq 

L‘d 31 T Kjjs. cell tumor. 
1 is J ‘ . , 1 _r„, 


is use 


j for infected wounds. 


n loccal infection. 

nc« ^ V | in live bleeding-no need of 

^Vjt l,s , a cerat |on ' V 

< .u^.!,.3c ,, ’ . drains- 

at L4 level- 

y 


f'' ^ nut ^ | eV el. 

iS t Of pancreas is pancreatic divisum 
' >' ; 3 |anu"'> iteJfor 6 wks antibiotic course. 


"^S^.iiBis.rc 


Sicl’"“ n associa< ion "' 
h -’ irl indicate 


ith horseshoe kidney is VUR 
d in acute parotitis. 


.c 0 > 1,n ni iindicateu m p 
^■CconliPuny is Va fissure. 
siJ ,k - , oSS ot sWU . IS E. colt 


p.ir 


terial pc 


^^^si'spiccmcclomy 
m ' sl,L .: . «„ eu mococci. 


IIUIS/ — — 

eritonitis is E. coli > strepto 


infection.( OPS1) are 


yfiun' 511 ‘ . pneumococci. 

° rP !| V c3 used dehiscence (burst abdomen, fascial 
^ ' voun postoperative complication (on 0 

. . .yvnorfprl n C hioh tic 


r*" severe postoperative complication (o 
^ sCCnCe) ,h mortality rates reported as high as 45%. 

J .7 da>')- . n i s done for extrahepatic biliary' artesiai 

isa' pperaUOn rin is due to aberrant Rt. Subclavian artery-. 
»ha*i® ,us0 ‘ ' 

IOC * NCCT. 


t inve 


:Si*- 


y -1 

e for extrahepatic biliary- artesian. 

int Rt. Subclavian arter, 
CBD is treated by endoscopic 

biliary tract disorder - USG 


M/c gas produced in intestinal obstruction 
M/c gas produced in Clostridial infection 

M/c gas used create pneumoperitoneum (in 
laparoscopy)—► CO, 

M/c complication of open appendectomy- hemorrhage 
Martorell's ulcer -hypertensive ulcers in leg 

Costcn syndrome - Temporo-mandibular joint pain and 
dysfunction. 

Zuska Disease - Periductal Mastitis. 

Rectus Sheath hematoma presents with blue skin 

• Hemobilia- QuinkeY' triad of upper abdominal pain, upper 
gastrointestinal haemorrhage and jaundice is classical 
Endoscopic trans-arterial embolisation (TAE) is preferred 
initial t/t. 

• Cry-ptochidism best for diagnosis clinical examination. 
Often a submucous cleft palate is a/w a bifid or cleft uvula 

* ^ rreC "“ n n ofdch > d ' i " i »''^IMPS:usingl.V.DNS(0.45% 
meq/kg ^) eX,r ° SC + ' m£q,l0 ° ml Kc ' in a dose of 24 

* “s,r ideo “^ 

Deltopectoral flap based on perforators of interna 
mammary a. used for bead, neck defects (cetvicolTa 

* dorsi nap''" naP in brCaSt reconstnlc non -LaBssimu 

• DOC for BPH witout alTecting BP -tamulosin 

a t azar CT score system - ac pancreatitis.sever if scoi 
is more den ^computing n radin system 
Hammam sign indicate -pneumocarditis 
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Obstetrics 


16.1 


^productive physiology 


/ViENSTRUALiYCLE ?g d 

52 -- TZdc has a average duration of 28 days 

• Nomul menstrual c>tit _ ; c more consistent 


^‘l TiminVof ovulnUon is more consist, 

(range 21-33 

with 2nd p nc ij, of menstrual cycle-14 

Day of ovulation i- ~ 3 . 5 nim during menses. 

Endometrial thickness ( I2-I4mm during 

— •--- 

srr»c:-»- m T — 

TTiere arc 4 phases of lire cycle: 

<*■ oro^- 

Beg, r ,n A in ss is hed olTand stratum basale remains 
2 f ™ b responsible for regeneration 

r: ”m coring next menstrua, cycle. Post 

menstrual endometrial thickness (ET) is mm. 

, Proliferative ()follicular, estrogenic) phase (day 6 ) 

'£L follicles grots under influence of es = 
Epithelial regeneration occurs. I redonttnant 

gonadotropin is FSH. 

1 Owlatory phase/ Ovulation (day ) 

LH surge is central to the ovu atton pro« • LH 
secretion peaks (peak level ,s 75,tg/ml) 10-12 hr 
before ovulation (Midcycle peak). LH surge preceeds 
ovulation by 34-36 hours. LH surge is trtggered by an 
estradiol peak in the late proliferative phase of cycle. 4 
P’S' responsible for ovulation are: proteolytic enzymes, 
progesterone induced FSH rise, plasminogen activators, 
prostaglandins. A luteal phase endometrial biopsy has 
been used to confirm ovulation. First sign ol ovulation on 
leuteal phase endometrial biopsy is basal vacuolation. 
Secretory (progestational/ luteal) phase (day 15-28) 

It lasts for 13 days (day 15- day28). In this phase corpus 
luteum (CL) is formed by ovary after rupture of mature 
grafiian follicles. CL is regulated by progesterone 
produced by it. Uterine glands become tortuous. 


.*r‘*« a "* M * 


” C ‘ U ' ar ',?!l iraUrteri « be COl „ 



t results 


2 


after estrogen priming 
.thalamic pitutary axis 


W* ****"*$% 


n0 withdrawal bleeding 
Indicates endometrial 


shows h,ceding o/rer 


. Progesterone is inaclivc orally because of high 
hrsl pass metabolism in liver. End product „f 
mctablism pregnendi,,! , s racrclcd m urim , ^ 

important in determining CL function. 

. P- maintains normal pregnancy/ keeps the uterus in 
cun e s cent sta ge by relaxing the myometrium. 

• It has some natriuretic action d/to T aldosterone. 

• Progesterone is thermogenic, tes the BBT. 

• Effects of progesterone (compared to estrogen): 


thickest (ET= 12-1 4 mm) 


POINTSTQ jjngg- 

4 - «ecru/fment 

* Rupture of follicles is done h* ^ 


X 


v : dor <e by LH 

+ FSH causes growth/ deve , ' 

14 dayS (first h °'f of cycle) P X m ° f fo„ 
estradiol production from n ‘ h ' Ch '*Qd* a 

+ Ovulation depends upon (mTX 0 Ce "s *° 9r °X J 
* ° VU,ati0n h reprodu^X^ 

injections of hCG te C k F $H 

No* . 


4- Examples of+ ve feed back meeh 

and LH Surge. ar 



Ovarians 

hormones 


Uterine 

cycle 


< 0 l 

S DAYS Follicular 
phase 


Ovulation 


fig*: Menstrual cycle 


O' p 


\dor/ “Vindicates endometrium is 

dra # nhn<t> 
but there 


* / > ct > or/ , ' it indicates endometrium « 


Effect of 
progesterone 


Effect of estrogen 


• Uterus 


. ut« ul1 ’ * CL ihle for initial fonnatron or CL. 

*“ . U' isrC !Cl by embryonic hCG (hCG 

pi» int V hCG prevents leuteolysis of 
nreg nancy)- ‘ 

dur^g P 

1 (t(^ llCt vioecncsis from CL. 

cl jntalu* s,Cr “‘‘rCL is 12-M days- P«* adiv.ty of 

l,ll. L-if e span . 0 vulation. 

;-v CL begins to degenerate 
cl 6 lC l t p ,.. ,„d eventually replaced by corpus 

* Max" growth of CL of pregnancy 

f ‘ K , nn degenerates by 24th week. 

f fjSSi ilC f '' nrngesterone, estradiol, retain. 




I • Cervical 
mucous 


Vagina 


Growth during 
pregnancy, 
secretory changes in 
endometrium 

Thick, scanty, 
highly cellular. Tack 
phenomena 

Intermediate cells + 


Growth during 
pregnancy, proliferative 
changes in endometrium 


Breast 


Choles¬ 

terol 


Glandular 

development 

Ihdl, TG, T LDL 


Thin, copious, watery, 
acellular, Spinbarkeit / 
ferning phenomena 

Superficial cells + High 
karyopyknotic index 

Ductal development 


THDL, TG, 1 LDL 


Coagulat" No effect 


i• Bones 


ifP^’Xs oestatiom . 

‘ lot inhibrn A. progesterorre, ■ 

iCLS ^' eS 


>focus_ 


prietedfrotn granulosa cells. 

■ > lM in 5 J inhibit! B both inhibit FSH. 

t *»*" A “ d tb/Wn/unctonW05iK to "her. 
+ -”■ 


Hypercoagulable state 
bec/of anti-fibrinolysis 

TGH -> Epiphyseal 
closure, mineralisation 
of bone 

Vasodilation 

t RMPofcell 


Smooth m/s relaxant 
action 


Synthetic progestins: Classified by generations:- 


-esterone 

Pf09 • C L is major source. S form of 17-aHP) during 
, S)H , ' ieslS- . ft er 3 months placental trophoblast cells are 
i ci trimest er - 


major source ’ f form, rest is bound form (mostly 

, c ; , s,erold ; 2/0 v 

j albumin). 

bJ in substrate for progesterone s>mthesis is maternal 

cholesterol. . 

Receptors are intracytoplasmic. 
p oesterone downregulates the estrogen receptors. 


• LNG (Levonorgeslrel): Uses 
1. Emergency contraception 


0 


OBSTETRICS 


Generation 

Examples 1 

1 • 1st (Estranes) 

Nor-ethindrone, norethynodrel, nor- 1 

ethisterone acetate 

1 • 2nd 

j (Gonanes) 

Levonorgestrel, norgestrel 

j • 3rd (Gonanes) 

Desogestrel, Gestodene, Norgestimate 

| • 4th 

Orospirenone, momegestrel acetate 
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PREGNANCY CHANGES 


SS I V^ b °Lpsr.cn* a ciri> 

i 10* * of tbit of rr i 

I ;5* 


- 41 * 


■^m r~'i 




r . / 


• ft* 


5« ^ 


>:/ 


•> r.^ 


£ST?DC£^ 
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• :x 



'«'. / ^ po-.f nrncpG^ial i^r' 

^ C" ' t, ? Z 'S'* h /f. ' .; t 2 «••;/ 

i>3 * y'S.ss'l Of 


ESTR10L 


irj^ r-.--* - •••<~\ Anatomic! 

r “ • PliCCTLJ ^<n2hs 9/) ^ ^ 

• ttm»urtgte*tifrorr.yj gav >-» u/,' . 

• ’AtgzL-wllJKz. ' - ^ 




PoifrrsTOFocus 


•*• »firrio/Wf.'j o'*o/^_ 


iz'i'tr.'j! orr-,p h t /r. ,. _ ' 

//o-^ncep^Qi . 

O'O^O’K'c+f <tency 

£ -yitrrr 'nl ''•>. 


*♦■ £ ccf'fr ^ C ( P'*4.rt 0 

Q^jo’-royenrioi. 


....- ,r * °/ P'tttrm Iqi^ X 

f ^,;. 


%^ i^us aS»«i“ - 6 

^csterone production by CL of 
Jcvont. Maintains CL of pregnancy 
»“, un pr-\ention of rejeaion of fetus on 
V ,Ls ^ ^ aethers responsible Tor hyperemesis 


hCG 


^mreofhCG: 


• Glscoprotein hormone chcm- 

to pitutary LH or f SH. 7 S h'^ 

mole). ' *'tf]\ rr/j , 


K» - irf ol D'- VJ# 

1 ^ , 6500IU 


U 

^ .' Levdis cells in male fetus and thus 

of male genital ia. 

^ i s formed completely at a hCG level of 


• A single gene located on ch 

a-subunit for hCG (92 A A, f "' ^ - 

:'’»^ ub ™'«^fic dH.cc,.. “ ht *% w ,n ^ 

F L* V w f CCl ^ , hCG: ' ‘ 4 1 ' >S AA p Tr ^ _ ^ ;;., fV high 0) MG leve,s are ieen in ~ Fetus with Ocrwn 

A " LLISA * * \,*.rjr* (21 trisomy) 

LPl(unne pregnancy test) ^ ^ *a»f high tflJhCGIevtli ore seen In 

In early pregnanes - 5 *ks hCC^^'^^htkr * pregnancy (e g. twin gestation), erythroblastosis 
,n 1x51)1 ^cstiotrophobLasts' LN ' ^feta’ hemolytic anemias, and molar pregnancy/ 

(piasmodiotrophob lasts, Ce | K * r4 trophofa/ost/c d/s. feg.> 1, 00, 000 miu/mt at 15 

(cscntually) bs ssncstif.fr,. ^^tOcvw l' < I ' t ,gestsvon may be seen in choriocarcinoma) 


i Cells r f l ' I ' **znv Ol 

(esentualls) bs ssncxfi, f . 1 bla '-too.„< I .,y<tstx>n may be seen in choriocarcinoma) 

pUccnta '• • 1 , fptoteouingj. '? ieen In Ectopic pregnancy, 

>4 ' r I zcn.cn/earty pregnancy wastage 
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* . tr> 4*-**'- te2CV * r ' 

rir-xf volume 11 I eauj •;«*; which 

. thpcnoierrux »*«* vo Mr»* u ^ J /* of 

' . it J2-J4 '* ccL5 Fl ^..^So'jjcil ancmaoi 

.^ ,«h«. -H *®* 5 n,e - 

. V0lop*«O- ,n ^ r, ‘2 e rrl „.iB* o«h«*ed. 

K2J zs??£i %«••-'"■ :,n,,r - ;svK ' 

• - ^*p— ^ ^ ■ 2 " 32 

. -u —«- - ^ 

bv IO-’0%. calonc requirements +350 KcaL 

• BMR -Cl b> JO--V7*. 

^ - n PSK. ILC AH clotting factors T except 11 
> Blood i »n 

and 13 . j to heniodjJution plasma 

• T in local plasma protrms W ^ , jn aIbumi n. 

protein concentration A «■ • UJ 

A G ratio becomes 1:1. m ? ferr itin 

Tinl/BC.S.iransfemn . *hile-»n 

[Mn: 7 m 2V and fall m 2FJ 


tT4, iTBG. 7 BMR 


Hormonal 

tbut free T, 2 nd T, ere nvrma > ^ j 10 transcortin. 

'-” OTC ““tr«l by 30-50% but is no. 
► Maternal pituia/y '« m we.gbt d> a 

necessary for maintenance of pregnancy. 

pSL PTH iin 1st trimester then tin res. of £ estanon 

(esuogen blocks the effen of PTH on bone rescrp.ton. 

Total irum calcium ies tup to 34-36 **) but ton,zed Ca 

is constant. Calcitonin increased by 20% 

PRL Tes constantly throughout gestation and ,s maximum 

at term (10 times of normal) 

Insulin 7 (hyperinsulinemia). resistance I es . 

Aldosterone i 


POINTSTOFOCUS 


j 


* Hormones which do not cross placenta ACTH, PTH etc. 


• peripartum cardiomyopathy is dilated (PCM) typ e, de¬ 
velops in last months of pregnancy or within 6 month of 





delivery. 

Post partum blu*/ 3 ^ 
delivery d to l i n ^ y 




'Pv 


\ 


bl 




[( *v 


•r. 


' etT * a M 

Renat changes in • c 

• Protein, amino acids ar . ^ 

increased in 3rd trimester 
unnej is normally found 
- 1 in GFK and so l In ... “' r 4 M * 


\ 


,n urea 

Fi ' ral Urinary 5> „ e/?J ’ trc «!i rii 

0 Bab > sum producin'. 

5 Rate of 

G Fetal urine 
Fetal CVS. >PleeT^^ W 
ongin. ‘ dl c« >nc> - 


• h(_-, V 


-I" 44UUCln'. Urie. V 

rurmc product ^ by lj,s 
rtne Is hyp,, t „ nic S °mVd^ x t 


IS”Sl2S£6§j| 

+ </»«K«~co/ew*ne»4w. 

murmur and thrill. a 

-F During pregnancy risk of rr, ^ 

ot 2S-32 y/eeks. 




% 






'OC*, 


c Crr,. 










+ Overott risk o1 CCf „ mo 

partum period > during / obo m >» 

& Fetal growth is maximally nT > Pre 9^n^ 






’-tsaj 




,C < 3 


" ^ ^ 


yro^ en , , 

itin9 d pro^erone levels are 

;CC ^cemres effective, lactate 


K/as 


Bromocrip tine 

^vodop a q., 

p Y r ‘doxin e 
A p omorphi ne 
^ A0 inhibitor 

2S***«« 

Thiatidgj. 


^ withdrawal because 

dtt> r ^zmal epithelium depends 

tx** 5 ct 


V 

1 . 

levels are mamtamed 

ceased 


/V 


Jr 


/'.If 




I <• 


e5P° 


ris‘ 


iblc fo f 


changes 


in 


breast/ 



f^jf^j^en. PRL. Progesterone IAGE- 


LACTATION 

• In pregnancy lactation i s s 
progesterone which block theTfT^ by , 

• Estrogen is lactational sup*^** *Pro'u?^ 

,nh *bhsJ- N 

Drugs affecting Lactation % 


Promoters/ drugs which e ^ 

stimulate PRL Secretion Uppres *ants 


• Anti-psychotic drugs (eg 
CPZ, Haloperidol) 

• Anti-anxiety (Diazepam) 

• Anti-hypertensive 

• (Reserpine, methyldopa) 

• TRH, Testosterone 

• Barbiturates 

• Antidepressants 


r c* i 


< 

n>' 


a rrolif^ 3 ’" 1 ™' 

') yrtpzhiF* toroids (AGE] 

ilk secretion — Prolactin 

^ .prcS'-T' 

\*&***~ 


Oxviocin 

' 1 CVU V ** --- « 

down reflex — Oxytocin (Let 
c d by sucking at breast by infant) 




CEPTION 


oNTBA 1 


^ iUTE RHlEDEyiCESaUDS) 

1 for- multipart, monogamous' low STD 


P refe^ 

1 , r au^- 
p^ f , , be v3Clby 

^3^^\^ffeitilization by spermicidal aaion 
p-.!3-r>- , changes - n 


; prev eni ’ 1 °. cal an d histological changes in uterine 
; ^ ^etrbtm (aseptic endometritis) 
t Timbal motility 

rnotr containing IVDs 

• c ° pp ^ nt implantation by enzymatic interference. 

5 r.x (frameless 4lh genralion IUD) consist of 6 

: G'* 1 ® 11 v ■ « i 

copper cylinders on a nylon thread. 

Cu-T 3S0 A (Paragard) has very long life of 10 years. 

Especially suited for nulliparous and nulligravida 

females. 


Hormonal It £>i 

Lesonorgam,! (LSGi C( nr JW n R II rn 

' Act by supression of crvWnum. rendenne -V 
cervical mucous duck. Tb<y iho cause xnovu’. 4 . ‘ , , 
lack of leuteal phase. Vu '* ocl lrJ 

° N d l ! r r T*™ 52 mS ° f LNG ^ a ^0 pc 

d and is efectiv e upto S vrs. Ut 

Sky la contains 13.5 me of LNG 

*' F ‘ bro P lant contains 52 mg of LNG and releases f 

U »' d *** ^ f- penmeno^tT^ 

menopausal use. t ana post 

effect on ovary 

Progesterone containing /(.Di 

” r3“*" 65 M «f I^cRcm* » Wch 

onus a thick mucous plug at cervical os and prevents 

penetration by sperms. Incidence of menorrhagia and 
uysmenonhoea is less. 

• Effective life of various IL Ds 

A(10>T> ^ M ‘ rena 5 >T " > MLCu - 375 ' 5 ' T > > Cu 
T 00 (4 y T ) > Multiload 250 (3 yt) > Progestasen (1 vx) 
Other uses of IL'CDs. 

Asherman’s syndrome 

Following excision of uterine septum. 

“ Ho ™ onal lLCDs in menonhagia and dysmenonhoca 
C/md for the use of 111 CD: Suspected pregnancy. 

• NOT used for pre-menstrual symptoms bccoz it is 
disorder of ovarian function. 

• Insertion of lUDs 

No touch technique and w ithdrawal method. 

Timing of insertion oflUDs 

N\ ithin 7 days of onset of menstruation. 

Immediately after 1st and 2nd trimester terminatk 
pregnancy. 

° ^ '■ sks post partum with contraception for 7 days 
• Absolute c/ind for use of ILDs: 

° Endometritis, PID, genital TB. 
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J. T Risk or .hro„,h„ 
1 -tt.rsl pain d to cst t „„ 

4. T Rhd. of 11 1 1 , cl,i ani 
(Candida) va R t u i, is 

3 . T Risk of depression (tr. 




ia) t 






X 


w f v nv'' v " — 

+ CO* * ^metna! 

16 / «*> t^'btood to>s IS 80 ml) >P° 


• Notriskof 

IBJ POINTSTdFg rgg 

•> Comb/ned ora/ P( // s ^ 


c ^, r 


N 


\ 


’n, 


h* * ! ,uD rf ™;: q (jvq »«* *»* * so ^ 

* -+mMiOdoYiof'mertvn- 

tm ' ‘ ' / „iuD'su*-* Acvn0mYCei ' 


i in 


h'j‘ 


4 K1/C infection a ‘ 

rising IUO 


t for v — 


^ d'Cation fo r c ij ^£_1 



Mirena 


FI*.: Copper T3S0 A 

XONTRACEFTIVEPiy^l 


OCPS(ORAL 

Benefits ofOCP's 

, 4 ,he risk ofO-nvary. codon, Crinn. ood colon. 

\ i iw„inn breast disease or fibroadenoma. 


• benign breast disease or 
I pin but TMonilial vaginitis 
ru smenorrhea. regulates menstrual cycl 


3. •» Uii l,Uk . 

4. I D>smenorrhea. regulate 

5 . i Risk of ectopicjiregnancy 

6 . I risk of functional ovarian c>st. 
1. | Anemia by reducing blood loss 
S. Rheumatoid arthritis 

9 . 3 rd generation progesterones 
hirsuitism. 

10. Fibroid 

11. Osteopenia, and osteoporosis 


e. 


beni fit in acne and 



ROAMS 


intensification of p re . Pi ,; tt . 9 c °se 

1 * c *'Stinn ri:, 

create resistance (P) ° bi 




* 01 , 


*tes. T 


\ 


'H, 


* Hepatocellular adenoma QnH * 

o/w OCP use. "Vpi () 

* Contraceptive /o// ure moy b '^^ty 

of anti-epileptic drugs. So th l ***» WfM, 
women with h/o seizures. P °/ 0 Cp e to, 

* OCPs ore not advised to br S ' s r 

lactating women. StorteH ^° Stfee ^n 0 .. 

- ——— 0r % 

^ > 






uren.'rft . 

Mala.D .* 

V* *" 


r . r \ O o ^ 


n„l„y. Poly-ttralhane cotraecnlivo 

* 

* «pin. Moaira"^« 

androgenic proccstin r /k , , L. o w 

p c°s. hirsuitism. Also used svilV hrt ■ ^ °‘ aC, ' C> 
to prevent hot flashes and other, R1 mcno Pausc 

• is a newer W , E t „ Syraptoms - 

androgenic and minc.aloconicoS^s*;;, 1 ’ ^ * 
water retention or hirsuitism. *' S rc ,s no 


0 


OBHURIU 


pack of Ma'a-D 


Once -a- month pH) (long acting p m| 

Contains long acting estrone (quinestrol) 
progesterone. 


short acting 


Contraindications of o^p, 


Absolute c/ind of OCPs 



, to 1 




cifaP 1 


nusses l pi»? lake 2 P i,ls as soon Mini pill or micropiU 


Uncontrolled HTN(>l 6 0 / 110 t 

h/o thromboembolism 
Cerbrovascular or coronarv 

HD 

Ca-breast/estrogen 
dependent neoplasia. 

1 Migraine with FND (focal 
neuro-logical deficit) 

’ Undiagnosed vaginal bleedinp 
(dub) B 

* Known/suspected pregnancy 

* Liver d/s, infectious hepatitis 

* Age > 35 with smoking 


} * 2 p Us? Use back up method 

:fapt nllSS 

.rf 1 K a ° nC 

'^ J ’ ‘lccP tion - thin 3 months of stopping of OCP's. 

,,. e k contraceptive. Developed in 
ilitv a _:,1,I--— 


fki" 


. .a wecN * 

0,lCL synthetic non-steroidal contraceptive 
.t no' v - -' . 'is active ingredient. Use twice 


ei ^;;>r 


* 

t\|(J 


tle cell - 


lrsin 8 


Sei rur e 



l IIP 1 ., l 0 W. , 

■d" 0 "”. 3 ,v«ks then, 


<(«rlst 


week contraceptive. 


• MOA of OCPs: Inhibition of 0 vu u t 

• M/c side effect: Breakthrough b\e ^ 

• Combination pills i n the f 0rm 0 f ng 
called drospirenonone may ° h Synthe hc pro 
thrombosis including DVT and pu“m 0 „ a 

Combined Oral Pills ° ' 11 




Releases 


>50 meg of EE 2 

< 50 meg of EE 2 (m/c used 35 meg) 

< 20 meg of EE 2 
10 meg 


Contains progesterone (A type of POP/ nr . 
pill), >p OP/ progesterone only 

Recommended in breastfeeding women. 

cycW Re 7 '^ ,1" abn ° maV ^ —rrual 
• g. Mtcmor (Nor-clhiridronc 0.3S me) Overeltc 
(Norgestrel 75 pg). uv ‘- relt '- 

* To be taken daily without any gap Cerazette is n n 

s~; pi " ' vhich - P'~ 


Implants 


Detrimental effects of OCP's 

. tRisk of cancer cervix, malignant d's of breast. 

. T Incidence of hepatic adenoma and pituitary adenomas 

are also reported. 


Started on day 5. 

Mala-N and MALA- D both contain 3 „ 

EE2 and 0.15 mg of levonorges, erol + P80 '% # 
ferrous fumerate salts. MALA-N i s s ' rou % • 
by government and M ALA-D is is " P ™ 
prtces by Social Marketing P, 0 gra m HLFpp”^ 


h a 5 leeoit> blned ° ,al pllls * C0Ps ' 

+ lNG. Dose is ted during last phase. 

, C° n »Ve and lipid profiles are unaffected and they are 
C3 [boh> .. . .: r o bio longer used for contraception 

^ in diabetics- 

l6 7-11 12-21 22-28 days 

& m 40 30 0 

; G 50 pg 75pg 125pg o 

^ilon: Contains 0.02 mg EE + 0.15 mg of desogestrel 
' Id generation progesterone). 

Vcn-f/o,'- Contains 0.03 mg EE + 0.15 mg of desogestrel 
' ^ese are oral pills with improved safety and tolerance 
rofde (low incidence of thromboembolic episodes). 


’ N Zt a "' , C °"? inS 75 m8 LNQ - Non-biodegudab 
subdermal implants.Obsolete now-a-days. 

• Norplant-2 contain 2 rods, effective for 3 yrs. 

mplant contains nomegestrel acetate. Effective for 1 y 

iTr Non - bi<)li ^*lc. single rod subden, 
tmplant.Contains 6 S mg of etonogestrd ( 3 -ke 

. r S08eStrel) ' EfreC '' V ' for 3 >' S -Re>«se 60 pgofhormo 
tapmmr: Biodegradable, capsule containing LNG 



Subdermal implant - implanon 
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^'’pxhsioru’ 
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pggJgtOFO®?- 

_-./« mil 


,.,V«o" «/» " W a „„ POP cad Post cooal 


cidal agents 


DOMS (Nirodh) 

)anl er device commonly used during sexual intercourse, 
lure is mainly d to improper use > slippage, 
lure rate 2-3 per 100 women with proper use. 

„lm. the female condom is made from polyurethrane. 


al Sponge/today 



Iasi conus. 



rf ii'e s - t ’Sd" lCl15 ; effective method to know 

.d jp ce ( ‘ h 105 ' i vs is > Pearl index 
■5 11 .ific“ c - |b | e ana'y sis 


^ 1 /’" V ' r9t e is 


doys. 


|/„c 


. df‘° 


life 


iar 


/> c 


I 


J 1 


Fig.: Vaginal sponge 


al 

itK”’ ..inC 1 * 


l 0 rrh° ea 

inal 


ns before thev enter cervix by allering membrane 
,,v These arcNonoxynol-9, octoxynol. menofegol. 


ge failure rales for women who have never delivered 
lally (nullipara) range from 9% to 16% and 32% in 
para. 


Vaginal Rings 

• SVR rings (Silastic Va K i n „ 0 . 

90 me dailv ^ lr > 


amcnorrhoca method (LAM) 

A> V " 


. -tali 0 


* Mifepristone along with tamoxifen is e h ♦ • 

•V The FDA unproved Pro,ocol fo, “ P !° 63 d0 »- 

Mifepristone 600 me, ID J, Miipi” ZZT “ 
clinical examination D Vy °° ^ oral, y- 


20 mg daily. ‘ ^gs) Cq ^ 

Xuva Ring releases EE + p *' 

tie rpsnt»r»iv'pUr ’Unor 




pg respectively. 

Leas shield is a reusable 


r ^ sl 


l 'Nr 


fe| 


silicone which is plaTe^^ 3 ^ b 

e ' nS, "'Tce' 


at ls 




•,f^(^ usiV ' e b givi n S birth 

I Vf post Period is 

' \ 1 ^^ M do not breastfeed their babies 
‘ -.tvers vvll ° . breastfeed their babies 




.^r^ whoao 


,a hi et 


S 


,vim route. 3 months. Initial 

150 mg one 1 m wjec 1 c fmenstrual 

ns should he given ■" W> J rovera ). 

ml is a tkpo-P . . . led inl0 lhe user every 
S3SSSTis gocKlfhr epilepsy andSCA pt. 

^00 me one im injection eve . - . 

: DMPA. 


NAT U R AL BIRTHCQN IapL 

• Withdrawal methnH f„„ ; . 


k % 


V 


'V 


^^prrA l^CONTRACEPHON 

* 1 


• Withdrawal method (crhu^T^tiShv 

• Persona n,Cr hiip tu ^\S 

• Rythm method 


—^T^as old term- 

al ler P ' U t tivcspreventpregnancy by interfering 
V in& rV con ,raccr nf ./fertilization +implantation) and 
' 'f„icr>’ , 1 ',.„iatory evem \. 


Fertility awareness bas*H 

r ... d me 'hoH 

• Fertility awareness based 

knowledge of Penile period'"^ . 
intercourse or using al,e mati ' Ab »*ni b 
woman s fertile period r,,.u c °^r : tr ' 




woman’s fertile period (s 2T C ° nir a Ce l V l?' 
shortest cycle and W <£%**>* lS-«> 

gives the 1 st and last day off ' 7 ^ Hcs^ Si' 


>Covai^::: c ;.i- 

''l-trf 0 ''^'recommended within 72 hr of an 
I P illS ^ course. Following methods are used:- 

. illterC , evonor gestrel 1.5 mg) are preparation 

" rr p OP( c 0 nt 3 ‘ n j. n postcoital contraception. LNG is the 
' of chi ° Ce ed method for emergency contraception, 
gist accept 2 doses, 12 hours apart within 


% 


r ,_. 


Various techniques are available 

° ^ calendar rhythm method' 

° The BBT <*»»1 body 1 

sustained 0.4° F Tse in t mper atur e 
v The Billings ov„>., 

Based on the principle that under ^" 8 "^'=1 m 
cervical mucous is thin, watery „ 7 ' IT ' tl »fu S 
be stretched b/w fingers called aT^'“"’Cf I 
ovulation progesterone causes „ P, " h,r kSt,.? 
and non-elastic. muc °us ^ | 

° Thc »’"P'"-'her":c‘l method , 

monitoring, amongst other (him, R J V. 

tS ' 


, le d metnou r 

„: ve n in 2 doses, 12 hours apart within 
r»75mgb‘ 

P oseD 0 r single dose of L5 mg. 

7 ? h° urS y. Combined oral pills in double dose are 
W p,c!, .° e Tab Ovral-G: 2 stat, 2 after 12hours (EE2 
3 lsoed eCtlV Llsl0; 500 ^ grn ) or j ab Ovral-L/Mala-D/ 
50 pSl ? wilt 4 after 12 hrs (to be taken within 72 hrs 

^ Si* 11 ’ 

itus) 


Mala 
ofc°' 

3 Estrogen m 


TUBAL LIGATION 

‘ ?P™iSm " lUb0 " Sa ' i0n fM rem *h 

procedures after reconstructive microtubul^'' 1 ™ 0 " 
(tubal ligation reversal) mic totubular surgery 

* tamini hP ,S l hC m ° Sl readi ' y reversiblc m « b <=d becoz 0 I 

failure raeTilv' aC f da ? aSC but il als0 carries the greatesi 
„ urc e ( >1 /o ) for the same reason. 

Failure rate (Pregnancy rate) 

Uchida method -> No failures have been reported 

SeTp Ex,rcme1 '' low (< 0 . 001 ) or nil 
Modified Pomeroy method -V 0.2 to 0.3% with perfe, 

Pomeroy method -> 0 . 6 % with perfect use 
Chps ->52.1/1000 

Bipolar coagulation -> 54.3/1000 (Highest! 

1 Most effective ligation: 

Uchida > Irving> modified Pomeroy > P omer oy 
► Least effective ligation: V 

Hulka clips and bipolar cautery 


OBSUtRK 


high dose 

g: A/w androgenic S/E and is costly. Not _ 

)W a days. Tubal Ligation Reversal 

.. n hormonal agents • Used to achieve pregnancy after a break 

• hn riS [ 0 ,ic (RU-486) single dose ofl 0 mg is effective * »•- - 

' 49 days of LMP. 


iDanazol 600 m 

u S edfo rE -' nOWa y 


upl0 4vaa>:>k< a — ■ 

, A neW drug Ulipristal (30 mg) has been approved 
' f or emergency contraception up to 120 hours. It is a 
nroaestin receptor modulator (SPRMl. Smo 


anti a ur* 

Success rate or Pregnancy rate after 
Removal of Falope ring -> 50-70% 

Reversal of modified Pomeroy -* Upto 70%. 
Hulka clips removal -» Maximum. 


- 1 - M — v it a * -— 

selective progestin receptor modulator (SPRM). 5mg 
dose is used if fibroid+. Intratubal devices 

11 UD insertion within 5 days of intercourse. It is a simple • These devices are * u , 

J - , ... nrefern-ft eSe aevices are placed in tubes transcervicalh 

f.Ormeloxifenc (cenlchroman) chr„mci„ nammali °„ anil prompt |oca , ingrowi : 


tubal lumen occlusion, e.g. 
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of (bo«'l or 

C**t~**~ ^ fhod « „ fp0 P) 

l lactotuhl wo**** * t pop (contain 1 SO' 

jPv.tco.tal ion " OCff "‘* Combined Oral pills 

^.^■.rnedcoop'e ♦ ^ 

tIUD 


LNG) 


j A newty mo" 

j A v'toae. female - * VD f ^ hod /condom 

5 A iv"'"''*" t ^' ieC '^ mdu rlng intercourse 

* r::" 




If both hue 
u.r condom 



• Condoms (M) j 


Condoms (f) 


Oral pill* 


POP 


Combined pills 


• Other 


lUDs 


Patch 

(transdermal), 

vaginal ring ^ 
ING IUD 
Cu-TIUD 


Vasectomy 


8 % 


0. 




0.8-06% 0.6% 


0 . 1 % 


0.5% 


0.3% 


0.3% 


0 . 2 % 


0 . 1 % 


Tubal ligation 




Bipolar cautery 


Unipolar 

cautery 


Sialistic band 

(Falope/Yoon) 


Post partum 
ligation 



24. 8 


7.5 


17.7 


7.5 


( urrenl maternal serum t cst - 
to screen for trisomv . ‘ n K 




Failure per 1000 


screen for ,ri S0mysyndt ^8u Scs 
incorporaling the deteeti ol , /"' s "> O 




T„,,U- if . i i„p, e s “ r "“ nju Eated Cs |'"' 

rest, ,s for screening. ' ri , k ' S t >^N 

creeks usrng 3 parang S ' \ 

Q„.uln, r lf r,.,r (or , clra ' • %' 'V. 

:_i._ . ' s-teen _ VJ > lit. ^ X 


includes maternal seru m ?' RUa d k 1 ' 
addition AFP, p.|, CCi ^ ^ 
is i ed. In b 




Edward syndrome 
(Trisomy 18) 


XV 
N 



*> 


ateinI^- 

) Pj5>^ lycoprotcin synthesized by 

. p Af p iS “Af gestation and by the fetal 
1 .. weeks *=> . 




i I ft i.. wee* 

*'/ • ., t .jrl> c ceS tation. 

Steadily till '3 *« ks «■«* 
y V 1 " „ of Af , , slier which level declines. AFP 
/Xis 3 < l i‘„on soon after birth bfof shop 

t'.'V" from c " C ‘ 


° 1 st trimester- 11 -n**vun„L 


PgENM ftL DIAGNOSIS nit p, s 


M C i,*ar s 
^ l |, ' C a IpvcI in 


/V* 


e/ml 


«>' V ,lsc rum 
1 . [ 1 Ui J 

iiit ,cl ..run 1 


30 ng’ 

20,000 

3 , 00,000 


30-32 nd \vk 
early 2nd wk 
14-15 wk 


Down's syndrome 
(Trisomy 21) 

Turner's syndrome 

NTDs 

Twins 

Molar pregnancy 
Molar pregnancy 
Fetal demise/death 


T T T 


[Mn: In Down syndrome llTm^T 

MSAFP is low], VMGG 


• Serial integrated test: B-hm . 

CG ’ AF P,IJE3 



pound In 


Error in calculating maternal age 
(m/c «use). 

Skin/open abd. wall defect 

. Gastroschisis m/c pathological 
cause; in 98% cases) 

■ omphalocele 

• Anencephaly in 90%, 

. open NTD in 75% (Spina bifida), 

• cystic hygroma 

. Pilonidal sinus 

• Ectodermal dysplasia, aplasia cutis, 

• Cystic adenoid malformation of 
lungs 

• Multiple gestation 

• Fetal death 


• Advised for fetuses at t i r 

r dbe„ f c;:: i i:^--^. Pa[m ts 

2. Familial genetic diseases - There v» 

found with Ted frequence in certain“tai** 
Hemoglobinopathies, ThaWmia some E- .' 

. ' c>s,ic 
both parents are carriers for evstir- ru 

be tested using CVS or amniocentesis. fa “ 


can 


Open NTD, gastroschisis/omphalocele, 
LBW, encephalocele, erroneous date, 
UGI obstruction (esoph/ duodenal 
atresia), fetal demise, cystic hygroma, 
renal anomaly, oligohydramnios, 
placental chorio-angioma and infarct 


Chorionic Villus Sampling (CVS) 

• CVS is biopsy Of chorionic villi nerfn™ .. r 

diagnosis of genetic disorders. ornicd for prenatal 

• Usually performed b/w 11-13 w r s 

• Limb reduction defects 

hypogenesismavnee \ d 0r0mandlbu ^ limb 
J H s es,s may occur with early CVS. 

• Rh-negative women should recieve Anti n imm , . 

300-450 meg Um pest procedme 

• Fetal loss- 1 %. 

• Needs aminocenlesis for confirmation. 



POINTS TO Fnr iTc; 

* For early detection o/Down 

and MS-AFP is the most sensitive 

urea re5istant necrophil alkaline P ^-A gN 
used. PAPP-A is decreased in Down^ 0 ' 0 * 


Trisomy 21,18,13; H.mole, missed 
abortion, misdated pregnancy, DM in 
pregnancy 


t N J D * ° re not dla Qnosed by CVS prenata//y. 
riple test usually performed between 15-18 wks 

^b/w 18-20’wks. e * eCt ‘° n °l con ^ en i Ca l urromalicsir performed 


Amniocentesis 


Qcti <S 


^ F,rst tn ™ s ter screening of Down svnn 
P-bCG P), PAPP-A III, 

+ For early detection of NTDs Acet , 

specific. AFP is better at detecting NTDsT^^ 
ortd it is the only marker in the Male ‘‘"'““"C 
detection. Saee n useful t 

, -'°r hid 


—-—7 — 

hot elevated in meningocele as it is a closed NTD. 

+ ^ detection of NTDs -> Acetylcholine-esterase is most 

specific 


Huchal Fold 

^ c ca use of t nuchal translucency: 

' TnSO my21> monosomy X> CHDs. other causes areTTTS, 
CDll (congenital diphragmatic hernia), omphalocoele, 
VACTERAL association. 


Indications: Chromosomal and fetal disorders 
Usually performed b/w 15-20 wks ( 2 nd trimester). 
Early amniocentesis can be performed b/w 11-13 wR, 
is aAv higher rates complications than usual 2 nd trime 
amniocentesis. 

* Important complications are: 

Clubfoot, fetal loss (<0.5%), cell culture failure requi 
repeat procedure. 


Fetal Blood Sampling (Cordocentesis) 

• Also k/as PUBS (percutaneous umbilical bid sampli 
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d U of confirmed red cell or 

icjtion is assesmeni amI ** » c f non-in."*-"' 

ttfkt alloimmunization and eva. 

in>P<- - analysis when CVS or amniocentesis 

> u>ed for genetic anal. - 

ults are contusing. 

Tissue Biopsy used for 

w** *• ««° 

** a *i" ***> ,,as h " ;n ° se 

- 

POINTST OrgCUS - ~~~~T~~Zi~pwble for 

- **—** 

,0,0 Biopsy •> ""ff. prtoawlly 

TALUlTfiA52yNe 

aBe e,vcs 

->1 ■* uwJ 2 „ k accuracy), 

imestcr -> BPU k accuracy). 

amcicr for assessment oflLIOR. 

il CRL is best. 


KL 1 > bvj- 

-inal USG findi ng in 1 st trimester 




Seen earliest at by 
TV-USG 


When p-hCG level Normal 

> l0 00 1200m.U/ intrauterine 

gestation 

ml 

4 wk 


ialsac 5wk 

sac 

jc 6 wk 

"Tac in lit trimester Ectopic prc 6 

• Trisomy 21,18. 

ness In 1st trim j3 / Turner's 



^QCU| 

*> 'Double decidual sign' of ~~ 

b/w the decidua and chori*” 0 *^ Sn 
layers of the wo// of the *hi ch * 

intrauterine gestation ° tio hoi 

+ Transvaginal ultrasound 


p ::z J 


norma, P"qoo„cy 

pregnancy. do 9e sf „ t Si'cj n . X 


f*>' ^ 

n « lh ^hC - (Hb Ji ' y 

.rf"* 


Pregnancy cb diagnosed carUca h, 
t” on 22nd dm, f...... i . h ' P**'c»n .• „/|\ l,C(i 



1 Ar 


Is 


—___ ,, , % »C[ 

Anomalies which cun t, c Qc o; XX 

the end of 1st tri mcsicr 1 \\ 

° Ancuccpl,a|,. ;acrania ^I ^XV 

° Holoprosencephaly rl,,i st aff J %,X 
° Cephalocele Cr ^ u<f 

° Omphalocele '») 

° Ntegacystis (Warrants r 

inactive „r„ palhyi „ 2 ^ s ^ 

Neural Tube Defects (NTD) ^ ^ g 

• Prenatal diagnos is of NTl ) 

° ^ MS-AFP and AF-AFp 
° T Acct > 1 cholincsteras.. . 

marker for NTl). Cv «ls i n 

° -1 bulr >' 1 cholinesterase re , ' " "Si 

” i s ' ,r : mes, " U SG-ab S e ras ° P '"NT D( % 

Banana sign ^ 

• Ancnccphaly is the m/ c NTD .. C * , er»„J i 

the earliest {fast) detec table c - ' ncide n Ce : 

It can be detected by sonolotj!?''^ m,* . 

TVS (but best or with most * e *OH p* 
gestation. ° St ac ^ra C y ^ 8. 1q J ^ 

• Antenatal Tolic acid suppl eme 4 

Prophylaxis to prevent NTD i s fu 'ton * 
NTD, FA given to prevent NTD ° Ms 
the conception till 3 months af\ er 

• Recurrence rate: erde liv ery . 

Previous 1 NTD —» 5% 

Previous 21 NTD -> 10% 

• Folic acid should also be started t 0 
on anticonvulsants with a possibilUy of^^eu % 

nTpolNTS TO FOCU? --— ^^ Dr " ° 

T Commonest birth defect is CTEV(i in 735 - 

*> A syndrome is usually defined as the prese 

due to one underlying cause, that character^^^H 
-f M/c NTD is anencephaly. n?e 0 Parties, ^ 

■> Choroid plexus cysts are found to be o/w 

21). r,S ° myi8 >^ 


0 1IOUR FERTILIZATION (“DAY |, AFTP, OVULATlOro 

Sth day- bliulocyM fonnahon 
8 days - 

9-10 day* - Pregnancy d.agnoM, on 25.h day from imp 

radioimmunc awry ( urinc prcXj u^lim K 
imptanlaium com r lcted. .I.ormn/.J,/ 1 ^ 

3 wW( 2 l day*) Fetoplacental circulate tsUI)U , hcil 


formit 





4 wk ... 

- - ILMP n 

Gestational sac by TVS \ 

» used below 1 

S wk... 

Gesiatioal ring bty TVS | 

Ttansabdoniinal 

6 wk._ 

Cardiac activity by TVS 

> USG can detect all 
these events 1 -2 


Gestational sac. yolk sac, fetal poles 

wklalet 

7 wk .„ 

Cardiac activity byTAS 



OcnoryP* 4 


Ovary’lcst« distinguishable. 


,nic5«.n« in ^ ionKn - f,n f "' l °”' sVm ’ “ ,U+ 
distinguishable. e*.enulty. perns/ vagma 

^logical c/o fetal sVeletal shadow.... 

2nd trimester screening foe NTDs - 
Anomaly scon (JS-20 »*) - 
Surfactant sy nthesis starts, lanugo hairs* 


Spinal cord extends to St. 

Eye Opening. 
Fetal weight - 1000 gm . 


Term, maturity attained 


(age from LMP = gestational age) 


Embryonic movements 

CRL for gestational age gives best predictive value 

11 wV. —«» Chorionic villous sampling (CVSy biopsy 
Uterus at L/o pubic symphysis 
1st trimester screening for NTDs, Down’s (II-U wk) 

15 wk 

16 wk ... Quickening starts in multipara 
height of uterus midway b/n P S. & umbilicus 

18 wk -» Quckening starts in primi 

Ideal time for USG screening of gross congenital anomaly 
20 wk ... Iron prophylaxis in pregnancy started 
22 wk._ 

24 wk ... Fundal height of uterus at L/o umbilicus 
26 wk Universal screening for GDM by GIT 
28 wk 

Prophylactic anti-D to all unscmitizrd Rh-vc women 

30 wk 
32 wk 
34 wk 

36 wk ... Uterus fundal height it L/o xiphstemum 
. 37 wk t ... Max” volume fo anmiotic fluid 

38 wk ... Engagement in primi 

40 wk EDD 

42+ wk _ Post term pregnancy 
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PLACENTA 



IX *cK«p' from - chonon frurHlmum j IslMidaI . 

Human pUrv-nu iv pn^t of i<’ rxt f ' 

hemochorial. dvoduaie. chorioallantoic pl^cn 

tL „ orcular with a duncxr of f 5-20 cm. -, g h. » -00 

Km anJ ,u — w Mh tcul contains 

Divided info cof> IcdtMi’v lohc-> (Lnvn 
.1-5 Johulo (functional urm of placenta). 

surface area of placenta —» I - 171 . TSK 

r/.. , h huh J" »••> M""" 1 ' -> Insulin. TS . 

rafeitonin. I'D I 


Types 

Extrachoria! P~ 

• Placenta in which chorionic plate is smaller than basal 
plafe. 

(a) Fetal surface has a central depression covered by 
double fold chorion and amnion -* Circumva/lafe 

(b) Do not have a central depression -* C/rcn/narginate 

• Trate of prematurity. PPH, subinvolution and polyp 
formation is seen in circumvallate placenta. 

Succenturiate P~ 

• Has accessory lobes in membrane away from main 
placenta. 

• Thev are connected with main body by large vessels, 
succenturiate lobe is left within the uterus after main body 
has delivered risk of I PPH- 

• If no blood supply in S~ then it is called vasa spuria 
(placenta spuria) 

• Complication: Vasa previa (blood loss of fetal origin) 





GAMS 


Fig.: Placenta types 



--i 1 

Membranous P~ n ks 

• Has functional villj 

(it develops fro m choH^'* 8 
frondosum) '° n lae 





-- 'V i** 


O I 




crle bundles -> placenta mcreta 



ometrium) 

ho have uterine scars 
’ ^ ,1 . .. helpful in d g. D '% is confirmed only 




•limes vigorous) required. T risk of 
1 ' inversion. As many as 90% of 


an 


Velamentouspr acenta 

• CnrH ic . 


V. . 

C lri an 
add 


'^ |l '^ 3l(SOnl 1 ‘nc m—•_- 

>>' blood transfusion. 


I .ntaac>-“— • 

r~ * ^P^rectotny is advised in parous women, 

d J 1 V p-- l, - VSt l in voung - inj Methotrexate is gi 

l, 0n **hl I .Jjl . ,mtuuc Iravmx K,vl 


^^-Mlachcdaot he 
placenta). '— 


N\ 

V 


placenta). 

Branching vessel IraVe -us, 

are prone to leash ai 3 lo nj> H 

It may results in feral cxs * h I, * ,( 0 V 

eXsa neuin aii On S0f f tU| \ 

ittledart* P~ 5n d e v 

% 


o f -,>‘> ein! Ti;r ..' i,vto 

> H liV3> 

l l , re f‘ ,r P !accnUl 

i‘\ r n ' Ct , l ‘ c alisation of placenta + peripheral 
f'f' riti ve loC nart ial removal of myometrium. 

^ .-rization • P 


possible leaving behind 
acereta'percreta: 


Contraction Stress /o xvt • 

• OCT * OCJn Challenge Test 

OCTrsnoru^^ 9<!T *« 

• used in the past fo 

placental unit. Smem of integritv of utero- 

• Contractions were induced us,• 

stimulation, and FHR response u ° X>t0cm « nipp\ c 
monitors. P°nse is recorded 

I nterpretation of CSX OCT- 

l 




1 t^ing standard 




par 

f seen in 



Battledore P 

* ^^^^shsdtojh^^ 

T ncrii'ico/l —i_ " " Lglrinf 




-nta 15 '■ 

IP , rJ mmos. 

pel) h >^ ( hvdro-/py°) . 

' Inlasma. Syphihs. 


Incr , eased 

implantation occurs in a 


\ 


Fenestrated P~ 

• c ™ral portion of p| ac is _. 

,Ss 'ng. 

Placenta Accreta 

• Placenta accreta is a general t enri 
condition when pan of the e<i "> <W 

invades and is inseparable 4 % 

the chorionic .. . on| a ' *■* u,^ 

placenta incrcta is app ropriate y 

describes invasion through the ’ herea Spla Cen 

occasionally into adjacent organs^T^and*> 

• M/c predisposing factor fofp]^***^* 

previa in the presence of a ^ 

nsk of placenta accreta are those v, Woir 
damage caused bv an Who h av ( 


cM ^.°P;Sty. immune and non-immune hydrops 

' f ^ 115 n in a. twins 
pNlstooW"- 

, i „,, P ^ MissKnin 
, post datlstn- 

^ Ji^ntal infarcti° n 

J MS of fetal origin is seen in 
flood 10 * 

„ oreV ia (APH may occur, singer s test +ve) 

lnV^ r 

t l" velamentous placenta 


Persistent late 
deceleration of 
HR following 
> 50% of uterine 

contractions 


h«o late 

deceleration 
or variable 
deceleration 


Hyperstimula¬ 
tion 

Deceleration of 
FHR with uterine 
contractions 

Cfind to OCT 

Placenta previa PlH u w D 

”***” icbour^ i,iEhn * 
cerv ical os] 1 ' a?;om ' lnc ompetent 

IMn: TRIPP] 


^iNTSTOFOCuT 

^ NST is an indicator of fetal health 

1 Z T ‘ S ° n ,nd icotor of utero-placental function 
■ - Mgdified BPP consists of: NST + AFI. 


, and Villi 


. are tho$e 

damage caused by an earlier cesarean If** 

an anterior or posterior placenia J? 
uterine scar. 1 Vla * 


hat.g '•. 



uterine scar. 


0Verl .ving ^ 


l„Blighted Ovum 
anHH. mole 


Vascular villi-*- 1 

Decidua capsularis and 1 
vera 1 

Decidua in 

uterus 

Decidua Vera. 1 

| but no chorionic villi 1 

Avascular vilti+ 

1 \ 


Non-StressTest (NST) 

• Test of fetal condition. 

• Most widely used primary testing method for asses, 
0 antenati fetal well-being. It has also been incorpo 
in mo-physical profile/Manning score. 

Based on FHR acceleration in response to fetal mov< 
(percteved by mother) as a sign of fetal health. 

• Interpretation of NST 

1. Reactive NST: >2 accelerations (>32 wks) lasli 
15 sec that peak at >15 bpm above baseline, all ot 
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, n> ,2 1 »ksfc^ IObr “’ 

• t >f test, in * 

20 mm efN-:-' nlt V . ^active. rST ° c r 
,h > s,CjI ^paticrn: Ominous absent 

’Z£L~z£Z~l~ 0m 

do no. indicate 

d “" n? 

mpromisc- 

sTpJ 9 cxiS — 7^7 ^to^VP°*i°^ is ° n 
!^t «■«*"» B 

” ‘ Wy> „ oCT » m>. ft** >f “ "°"- 

jrtum CTG ^jve and quick method 

^nphiCTGinano" ^ (jnmpart um). 

^SS fetal wclI-Kinfc 

prcUtions 

S (A sustained rise m <no bpm is 

I mm over .he most reactive part 

^^" ;; -- |ermVariabi ' i,y 

■deration and Deceleration 

,5 bpm or more for ’ ’ comp[Css ion of head. 

'>• d ‘-“ kr f'where lowest point of the FI.R 

fetal bradycardia. Where Can bc 

„ within 20 sec of the peak 

ented by Atropine^ ordc om prcssion . 

ible decelcra io , t al insufficiency 

— r^nsiop. abruption. 

rr'Xtes feta. 

vi„g consecutive eonlrathton^lf ^ 

nltunty*^ baby should be delivered immediately. 
S ratio <2 -> Wait for fetal maturity 


Compression^ 
of vessels 



Umbilical 
cord 


Umbilical cord 
compression 


‘ Va nati 0n 

[Mnemonic to remember: Early i y 
• FUR features categorization 


Feature Baseline 


H 


— rican t and ominous sign. 

rL are ^ ., e t0 preterms. 

^' a ^° isn0t ^baseline FHR with fixed baseline 
/ 1 jo ef^ ner n is stab e - - seen in Feta/ anemia, Feto- 
occel erat, °.;., ,„ fnl hvooxia, narcotics 

< f fVP 


:^mP»® li ' yUe,0, ' ,VP0> "’' 

previa- 




v Cs 


is <l 




8 'r 


Baseline Variability Do 

(bpm) (bpm) De celer a n ^ 


fittslMannlff 5 ""’ 

, #r ^° jod mos , reliable parameter of feta, we,, 

>«n ,nV 


DOPPLER VELOC1METRY 

• Doppler ultrasound is a non-invasivc method to assess 
blood flow through placenta after 20 wks. 

Blood flow across 3 fetal circuits is measured — umbilical 
artery, MCA(middle cerebral artery), and ductus venosus. 
Umbilical artery ilopplcr assessment: S/D ratio (systolic: 
diastolic ratio) is considered abnormal if it is >3 after 30 
weeks of gestation Seen in HJGR. 

0 High resistance in the umbilical artci y is c/by a fall in 
diastolic flow and an abscnce/revcrsal of diastolic flow. 

° Absent end diastolic flow in umbilical artery is 
an indication of induction. A/w 1UGR, risk of 
thrombocytopenia and NEC in future neonate. Can be 
normal in early pregnancy (up to 16 weeks). 

° Reversal of end diastolic flow in umbilical artery 
is seen in P1H (pre-eclampsia) and 1UGR. It is 
more omnious and is an indication of termination of 
pregnancy (delivering the baby) because it indicates 
imminent fetal death. 

• In uterine artery the presence of a diastolic notch is 
a normal phenomenon b/w 22-24 wks (up to 26 weeks) 
of gestation. Presence of a notch after 26 weeks is a bad 
indicator leading to hypertensive and SGA complications. 
Persistence of a notch after 26 weeks indicates vasospasm. 
High resistance in uterine artery in doppler is a/w 
complications like risk of abruption (abruplio placentae), 
pre-eclampsia, or IUGR. 



Reassuring 110-160 >5 


Non¬ 

reassuring 


Abnormal 


100 -109 


<100 

>180 


<5 for 40- 
90 min 


<5 for 
>90 min 


Early 0r 

Pr olong ed 

d~ 

<3 min 

Persistent 
'ate d~/ 0r 
p tolong ed 
d"” of > 3 
min 


+n *of 

*<> 

COr >tr act N 

p r ^ 


5 Sterne", l' imb m ° venKnlS) '' 3 x 30 min 


l ,w ’ t hrea’ 
, feta' oi 


,thing i 


movements , for 30 sec 

cgia 1 v ’ 

\ ft ta, >««„ ., vo iume (adequate amniolie fluidpockets) 
3 niotic fluid' 01 




,,c petal TAN) 


forBPP' 
. Score I 


2 points. Highest score is 10. Total time 

utes. 
irtnal , 1 

al Profile 


i B 3cn • in minutes. 

pf lS „i is eauivocal and <5 is abnormal. 

,§.lOiii norma ’ 



CTG traces arc normal if all 4 feat ures 
category and pathological if >2 non-reas* 
and>l in abnormal category. Surin t5 cat^ 


11 

»lac 


NST with VAST 


insists ofNST and AFl. 

.combination of observations of 2 indices 
‘index of acute fetal hypoxia 
‘ liable acoustic stimulation test) 

V index of chronic fetal problems—Amniotic fluid 
2 ^ ' me (API). API < 5 cm is considered abnormal. 
;:l:: nl y parameter used to assess fetal well being in 

well equiped centres. 




tULL 


Fig/. Normal, absent and reversed end diastolic veticome 
(umbilical artery flow) in doppler 
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Fig-: 


. R< .,ersed umbilical artery 


flow in doppler 



m (somctimM k/as paragraph) is dually a 
:XJ r f Z on which labour observance are 
d. It can be divided into 3 parts, 
j- fetal condition (at top) 

II -progress of labour (middle) 

)hLal record ofprogress oflabour against tiim 

h tr^fions cerv'ical dilatation in time 

>5 uterine contractions, cer _ 

;cent of fetal head. [Mn: PCDHJ 


X 


For pre-labour asses, ncni 
dilatation. clTacemcnt c .v ° rit 1 d Uct . 

station of head. ’ " s,s ten c ^ 

Favorable score 6/13 [^ 6 • ’ P ° si ti o n % 

induction starts], <4 .. 

hi»fnrp imlurtinn «r ■ . rjp^ . L, 'V^ 

»rS v S 

. V 

d 


before induction of | ab o lJr ■ 
Cervicogruph ’ *• 

Shows dilatation of c 
part against duration 0 f*. 

r»i»rvirr\iyrnnK /%. ^ ^ 


Qr c>l 


\\ 


cervicograph crosses a '|L‘ ab ° Ut - Uk"" 

a "‘‘ S? ,N 
ls <\\ 

When in greatest horizo ntal 
passes pelvic brim, it v/ pla n e , 

Wasen ^> s 


Of 


Engagement 


ormal Labour | lours and in 

Duration of srage * P"™ 15 

a " d, - 5cm/ 
icradrr in primi and 2 era/ hr in 

multigravida. 

J-c V ««v»«r ‘ W ' 2 p escen , 

- £ngaeemen 4 internal rotation 

• £,exi ° n 6 .' Delivering head by exiens.on. 

.Crowning External rotation 

. Destitution ' s ~ 

, Expulsion 
: EDFIC DREE] 

ulsion of placenta is seen m * d5 J^ f (Golden hr ). 

tiological chills in labour are seen * pfegnancy , 
Mete contractions are 

subs'rous/sJbm wsfi^ 


l1c nt 

in >'»= .r 


“rev 






ra n s 


:v c , 


:rs «d 

UK 


Engagement can be: 

( I ) Synclitic: Sagital suture 1 

of the inlet. hes 

(II) Asynclitic: 

(n)An , erior:K/a sa „, , 

toward Naegel's obl iquit ‘ ' Pr ^ enta| . 

(b) Posterior: K/as y ' l, °h, ^ 

Litzman obliqu^^ Pa n etal \ 

"mPhysiS’common in nu||i ^ to:X 


POINTS TO Fo gg 

* M/c cause of 

Deflexed head » CPD. ° >n 


% 


In primigravida-Occurs bef 0r * ^ 

completed weeks or d„ ring «l ab% 

In multipara-Late in 1st stage a rte ' S 
IM/c engaging diameter-Suh ** rUptllr e or*. 
Presemation) “'""o^rsn,” "'N 

t( V 




aging Diameters 


(>14 cm.) 

Delivery is possible only if pre Sentln 
mentoanterior and baby is small. b aian,e to 



AP Diameters at Pelvic inlet 0 , Brim 


2EL L rUeC ° r ' iuBate Obstetric 


1. Distance from 
midpoint ofsacral 
promontory to— 

Lower | 

border of 1 
S.P | 

Upper border 1 (\ 

r: _: 

2. Measurement 

12 cm 

rlTcm 1 

1 (DC-1.2 cm) 

3. Measured by 

Pelvimetry 

\ Conjugate verTl 


10 cm 
(DC-1.5cm) 


OBSTtTWt 


Transverse Diameter of Pelvis 


f diff erentpe,vis 



Outcome 


• At pelvic inlet 

• At pelvic cavity 

• At obstetric outlet 


Vaginal delivery 
is possible 
without any 
difficulty 

Direct OAP 
or OPP Non¬ 
rotation is 
common 
Face to Pubis 
delivery 


• At anatomical outlet 

• At midpelvis 


13 cm 
12 cm 

10.5cm (Bispinous, b/n ischial 
spines) 

11 cm (Interluberous, b/n 
ischial tuberosities) 

10.5 (Bispinous) 


Important transverse diameters of fetal skull 

• Biparietal 9.5 cm (Max m ) 

• Superior sub-parietal 8.5 cm 

• Bitemporal 8 cm 

• Bi-mastoid 7.5 cm (Min m ) 


Triangula 


Narrow 


JUll 


Dfoi‘ 


20 * 



Difficult delivery 
with delay in 
engagement 
DTA and perineal 
injuries 


POINTS TO FOCUS 


IM/c lie-Longitudinal ( 99 . 5 %) 

Diameter of engagement in 
Breech presentation -> Bitrochanteri, 

Brow presentation -> Mentovertical (14 } 

Face presentation -> Sub-mentobreln } 

SMV (11.5 cm). ,1C ( 9 < 

™ tt 


Transversally 

platyP 101 oval 


very wide 


((tart 


No difficulty in 
VD Ant. rotation 
occurs late, 

A/w face 
presentation 


9- Bispinous diameter is narrowest transverse diameter of pelvis 

■ It lies b/w two ischial spines. 

4- Bi-mastoid diameter is narrowest diameter of fetal skull 
(Measures 7.5 cm). 

9- Shortest antero-posterior diameter in the pelvic inlet is 
obstetric conjugate (10 cm). Overall shortest diameter at inlet 
is sacro-cotyloid diameters (= 9-9.5 cm). 

4- The dorsal lithotomy position T the diameter of the pelvic 
outlet by 1.5 to 2.0 cm (displacement is max’"). 


vj; 

Largest/ max " 1 fetal diameter is mentov • 

Head never engages if presenting diamet^^'S 
— ~ ment ° v enicj] 


rtpOlgSTOFOCUb-—— 

Znnte measures 10 cm (smallest AP diameter). 

CalcU ■ np/vis - Shape at inlet become triradiate 

, 05 teomalacic p 

1 . „ hnnri is seen in acn 


3 


Prolonged labour and Latent phase 

• Labour is called precipitate when the combined duration 
of 1 st and 2 nd stage is < 2 h. 


' 1 • ■- -Shape of inlet become remform. 


• Arrest oflabour: When there is no further dilata" of cervix 
for a min m period of 2 h in active phase. 



• PROLONGED LABOUR: When the duration of labour 
exceeds >18-24 h or fails to make changes in dilation or 
effacement Normal rate for-- 
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Postmalurity/Post-ierni ] ah 

there are variable criteri as ° Ur is 
Post dated pregnancy is 

* Vv ^k s 



Descent & 1 portents ds >20 h ' n 

. manned 1 st *“* - is one %»!•«* tXCt M/m of Preterm Labour 

(*> rn,/ ^jT,7h.n a nudttf^vi^ ^ ]S nte c f 

’ , ir < 1.5 


2'J 




Pr, 


■ ■ — ■.,,</ 5 cm/hour 

, cmh inapnm.or <• 

C x dilatation IS "‘ ~ 

inantu,,^; ^ (IS duration is 

' ^'‘^T^^ulr/^vida. 
prim 1 jnJ f crn hra n e: 

’ ^"7™' ' "fiJ mUW " Pre ™"" 

. ,«»r: “ r ,PRO.M) « » ° 

^ornre of membrane « Jabor begins. 

membranes (ammottc sac) 3?wee ks of pregnancy, 

PPKOM- " rea ““* « n>p«« o f ■” e '” br3 '” S 

if /5 called preterm pr 

(PPROM) 


,nc, ude s 

/I.V5 (Antenatal steroids) 

Use of glucocorticoids jf pr . 
Betamethasone 12 m g ^ na 
dexamethasone 6mg i; 


' c 8h, 


'*>1 




( o t 




24 


pretebMJz^^^ 

. Diagnosed by: ^ (<259d) from LMP- 

1- Labour onset ne contractions. 

2 . presence ofregu ^ of e /r a cement >80% 

J- Cerv ical dilatation - ^ u ks an d funne/mg of 

• S/utpe of cervix 


lanc y i s 

dexamethasone 6mg l 2 ° hr ~* hr a p " % c , 
mother for fetal lung m 1h . Part . 4 H ^ 2 ' s 

of HMD. ,VH. Sec r 

fUeramethasone is better] ‘■ r,Ven t r ,c U | ° 1 \ S 

‘ bactt r,^O k ^ 

Can also be • ^ i \ 

fir ° Up Bsfr e Vena n e N v 

° C °cc a >H> 

Nifedi Di "V 

" 

• < 34 weeks 

for short term -Simula^‘“Vt^S) \ 

achieved by stero.d therapy y ' e ‘al i^Cs™ 
•^^ ,,sm<, *-'»Ma bour 6 N; 

Proa N 

Active m/m of 3rd stage of | a b 

Use of oxytocics e.g. Meth £ 


* Asymptomatic bacteremia 
antibiotics. Antibiotics can Sb % 

rupture to prevent neonatal S ° be 

Tocolytic therapy ° U P B 

Best Jst line tocolytic 
2nd line tocolytic 


sa,b i> 




Seen in 


T-shaped 

-shaped 

shaped 


Normal 

Suspicioous of preterm labour 

Tunneling of os seen in incompetent 
O s. preterm labour 

Feta i fibronectin in Uie 

van estriol is also a predictor ofPTL. 

; to detect premature rupture of membranes. 

iirazine test 
m test 


-......... e.g. Mefharg in 

qo.ton.etr.ne. oxytocin, pros,a g | a „ rt n,e,l 'VI 
oxytocin (syntocinon) 10 units it/" 13 ' 

. ofb ^::S! 

Applying controlled cord traction N 

once seperation has occured (B H ° deliv 


anterior shoulder. 

Applying control 
once seperation has occured (Band^ 1 " the 

• Gentle uterine massage c/b g i Ve n ' Andr e\v’ s J 3 ' 

• Credo’s method is applying f Unda| % 

traction. Fundal pressure is not inch,. 




" m-p-ying i Unda) 

traction. Fundal pressure is not inclnd ? $SUre will, 
3rd stage labour as it may lead to inver acli O 
• Delayed cord clamping is also done 

early in Rh(-)ve baby. n ^ , ^ / Pret en# 


ws: , 

•ally (extreme preterm) < 32 weeks 

reterm 32-33.6 weeks 
’term 34-36.6 weeks 

period for considering fetal viability' is 
i OOgm) in India. 


Cord Prolapse 

• Cord prolapse: The umbilical cord lies al 0 

the presenting part after the rupture ofme^? 1 ^ 0 ^ 

• Cord presentation: The umbilical cord lks'T 
below the presenting part with the membrane ° n8Sl<ie01 



OSITIONS 




2. I’inard's: Extended tegs. 

3. For delivery of after coming head.- 
° Bum's Marshall method 

° Mauriceau-Smcllie-Veit maneuver 

° Piper’s forceps 

Praqucs maneuver for dorsoposterior breech 
' TU * fetal head is controlled by a special two-handed grip 
call the Mariceau-Smcllie-Veit manoeuvre or the elective 
application of forceps. 

• Higher perinatal mortality and morbidity is due both to 
pre-existing congenital malformation, ted incidence of 
breech in premature deliveries and ted risk or intrapartum 
trauma or asphyxia. 


aoTS^fZ^ over " ,c s “' oili “ ioinls 


.tCjlC' |js pla ccdP ' 
pt ■ ^ 


vis. 


. ,.>& dtoidpc ' vi 
C Ir'- i,uSe Lni' ,nulllpa !!nces (90%) occiput rotates 
• ^f^luic circ0n ? S . like (OAP) position. M/c 


^ Cl,, ura blc ‘"-'Z course like (OAP) position. M/c 
• ‘ fa v ° follows u occ jpito-transvcrsc 

, r iy an ... head is L u ‘ v 


W A 

rctpi l,c,ld 


.„r,res flO%) it can be 

l> J^'^rrotal'on ^ DTA (deep transverse 


Risk factors for hrecch presentation are: high maternal 
parity, uterine anomalies (e.g., bicornuate or septate 
uterus) or tumour, placenta praevia, smoking, DM. fetal 
malformation (e.g, hydrocephalus), multiple pregnancy, 
polyhydramnios or oligohydramnios, LBW/1UGR baby 
h/o breech delivery, fetal macrosomia. 

1 Types: There are three types: 

° Breech with extended legs (frank)-85% of cases 
° Breech with fully flexed legs (complete) 

Footling (incomplete) with one or both thighs extended 



<> |cl CS 
I. I r ., f/t is tv- 5 - 


rest)- 


oblique posterior arrest 


v.oDl 1L l u, “ *- 

'nr° ,3t, ° n persistent occipitopostenor position 

ro ,ati ° n ^ 0 pubis delivery, face delivers by 

* >)° rraC 


Position 


is not possible in persistent mento- 
va lva9' na ...wfinn brow presentation, shoulder 


,^ alV<,g Zce presentation, brow presentation, shoulder 

+ tef icr of! 0 


poS' 


preset 


station- ^ cur jn persistent occipito-posterior or 

„topu bi5de 


■seech 

the m/c fetal representation. 

, Bre ech 1 ■ _-— 


se of breech presentation: prematurity 
* M/cCa “! 0 f breech: frank breech. 


I Incidence 


| Engagement 
| Ext version 

Risk factor/ 

1 seen in 


I Prognosis 


Frank 

Complete 

Extended 

Flexed (Both hip 

(Hip flexed 
+ knee 
extended) 

♦knee flexed) 

M/c type in 

M/c type in 

primi 

Earliest 

multipara 

ECV fails 

ECV successful 

Primi 

Multipara 

i 0.5% (Least) 

5% 

Best 

- 


Late 


15% (Max m ) 
Worst 


I POINTS TO FOCUS 


_ 






1 


' M »oceof brKdh remains only 7% at term. 

' wdtvng inaldelivery™"™™- 

Lovset’s' Extended arm. Rotating the fetal body by 
’ holding the fetal pelvis. 


C.5. is done when vaginal delivery is unsafe (malpresentation, 
big baby, CPD, malposition) and Cx dilatation and descent of 
head cross alert line. 

M/c compound presentation is vertex with a hand. 

•V Causes of face and brow presentation -> IUD, anencephaly, 
multiparity, prematurity. 
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HI ceding in the Hrst lrin ^ 
common and may he <j/, 0 ,1 er 
o Miscarriage (pregnancy 
. Ectopic pregnancy *' V? 

° G ‘ :s,atlonal ,ro rlioblastj c d/ y *« the 

Infection Ws 


ascites 


isht earn). m ,u ' 


Bleeding in the late preg nancv , 
the following: y 2o 

° Placenta previa 
(placenta is near or covers ,u 
Placental abruption hc 


f ail, 


Si; 


% 


w, 




\ 


; s , 


'ha 


c er V j 


• m eain). m' u » 

° r 

fnr cr maneuver OU 


Fnfer nta nc, ‘ , 

, nrrll ^ cleidotomy flexed against mothers 

^ S Ml . Roberts maneuver h»P J 1 ) bosaC ral trunk) 

«• k *ZX£* *■*« *■*•*» 

fon*ilP'‘‘ , " , ’ rel ’ 3 '°' _ ., causes newoH*'" 1 an 
of the sliouWcr M» r ~ „ bjity's heed ■* «® 

opbopsedic dsotuse. pro cced for LSCS d.rec 

-rr* ,PU5l,ins ' 

toJ/o,o./.eu.erus.'pelv,s)- 

huntenrs *. h*** ,**» 

7/c are: Feta/ c/a uterine rupture. 

fatenta/e/e are: perineal tears, it as 


---—. -V-. UjM I 

(placenta detaches prematu 
° Idopathic /unknown cause y *** 

ECTOPIC PREGNAN ry 

• M/c site is fallopian tube (j n g , 0 
0 Ampulla (55%); M/ c site ’ ^ ~ 

° Isthmus (25%); disturbance FT 
it is the narrowest nm-t „r.. ° ri ’ 1 
infundibular 


'•cal 


°nci 


"hi 


the 


% 

\ 


u, oance 0 r^ 

!the narrowest pan or, h / U l ,t 
tnrundibular ( 18 %) Dr j n r C tube 
interstitial ( 2 %); (pregnancy^® 
3-4 month. y lo n { 


iur,. 


^M, 


H 


’ n 8 cst) 




is ovary. 


hi a, 


c °hti 


s 


riction ring Vs Retraction ring 


Constriction Ring 
jSchroeder's) 


Retraction Ring of Bandl's 


•Or 


* ir*t a I n/to tonic uterine 
j mco-ordinate utenn I (r3Ction an d retraction 

£ 2 £ 52 £* 

upper and lower segment 
I And progresses upw ard — 
f n/F uterus tender , we can 
/ not feel fetal parts and £H5_ 
-nt, Ring is felt as oblique 
I groove 


t atic at junction 
upper and lower 
iment 


rus is non-tender, 
parts are felt, 
is not felt 


felt usually 
he head 


(Ring is not felt 


„ . month. 

M/c non-tubai site i 

• M/c cause is PID. 

• Risk factors are: 

c Previous h/o ectopic pregna 
risk c > or Sx 

0 Peritubal adhesions d/to « a i ■ 
endometriosis a,pin gitis, ap ^ ^ 

° Salpingitis isthmica nodosa ''"S, 

° PID (m/c risk factor) 
o Any tubal Sx 
o Infertility 

° of ART (Assisted re productive 

° Smoking, cervicitis. llni que S ) 

► Chorionic villi are absent i n de i 
decidua vera P/V is palhogncmfc **6, 

Jn ectopic pregnancy serum P-HCC a P ‘ C Pre 2"a% 
cases, ufrile in urine, pregnancy ^ 

_ve P-HCG level in serum excludes the d yin ^ 
OCPs are protective against ectopic \y 8 h ° fect0pi( ' 
contraceptive, the absolute no. 0 f ”. 3ny f °o 

ic J ,oA hpnniiCA _ ^l^pic 


C '°PlC 

, .... „o. of ect„p ic a "' f “'< 

IS ied because pregnancy occurs | ess P 

to contraceptive failures, the reht;, S ° ften bu > i 
■ ■ ■ viduve no. of 

pregnancies is increased, e.g. UJCDs 


«% 


I + V 


aginal 


.ab d ° 




,alP 


iain 






|[elp s 


(m/c s>miptom) 

identify the ovarian 


POINTS TO FOCI)S 


1 


to 


r^"Tect°P icS: 




,he region of the ovary. 




i on 






-f Salpingectomy is TOC when whole of the tube damaged. 

* TOC for chronic ectopic/uncomplicated suspected ectopic 
-> Hospitalize and do laparotomy. Diagnostic laparoscopy 
c/b done (removal of pelvic hematocele if present and 
salpingectomy) 


ml s3C 
•nt 


is 




in 


the wall of the ANTEPARTUM H’GE (APH) 


r> i T;, h e» ire 


fh e 


'^^ottruefora 


ted side is intact (this criterion, 
° longer ongoing ovarian 



****- 


cerv 


^ ovarian ectopic pregnancy, 
jbdominal ectopic pregnancy. 

,jcol ecto pic pregnancy. 


Bleeding into/ from genital tract in the late pregnancy after 
20 weeks is called antepartum h'ge. Causes include: 

° Placenta previa (placenta is near or covers the cervical 
opening) 

0 Placental abruption (placenta detaches prematurely 
from the uterus) 

° Idopathic /unknown cause. 



nTrfZl 




c , si ga 0 along with empty gestational 


0 


ad 




in^ 




jjcal rn/ rT1 


Conservation 

surieiY 


7 i ing hCG titre (If hCG titre <1000) 

• Ectopic mass < 4 cm 

. No evidence of bleeding/ rupture 

. salpingoeentesis (lysis of ectopic) 

■ Mtx, KCI, 

■ P GF 2 u , 

■ Hyperosmolar glucose/actinomycin 

Pt must be stable, tubal diameter should 
be < 4 cm and absent fetal cardiac activity 
and (1 hCG levels < 10, 000 are required for 

salpingocentasis 

• Laparoscopically /micro surgical 
laparotomy. 

• Linear salpingostomy. 

• Segmental resection (for isthmic E~). 

• Plucking out from distal tube/ milking 

of tube (for distal ampullary/fimbrial 
pregnancy) _ 


Placenta Previa (PP) 


p5C • d + fluid in cul de sac which fails to 

Clinical‘t ' 3 and abn ormal pelvic mass. 

<pcs. ,, v cpreS 
c\o' ' f j;ctoP lC m of acute ectopic is resuscitation 
rincip ,e in ,hC nd n0t resuscitation followed by laparo 

T %P art,, ° niy -n 1 t is > n shock ’ immediate resuscilation 
,n •• If pat ! L renuired, simultaneously laparotomy 
M’ ^r^hocK 1 1 

i^ f?n V,muick in quick out). 


It is a leading cause of APH (vaginal bleeding). 

Risk factors for placenta previa arc: 

I rior surgery (LSCS), smoking, previous uterine curettage, 
endometritis, ting maternal parity/ age (> 35 ), Previous h/o 
placenta previa 

Hypertension is a/vv placental abruption. 

1 Stallworthy’s sign -> •iFHR in PP. 


POINTS TO FOCUS 


Z3 


PV examination is not done routinely in every case of PP, it 
is indicated only if —> USG is not avialable. If disparity exists 
b/w cl/f+ USC report, and for minor degree of PP (type 1 , II 
anterior) 

PAGE classification is used for oburuptio placentae. 


M/m 


Expectant m/m of placenta previa includes — 

Mac A fee and Johnson's regimen, which consist of 
complete bed rest, tocolytics, steroids to enhance lung 
maturity of baby, Anti-D if mother is Rh-ve. Criteria to 
apply this regimen are 
° No fetal distress, CTG reactive 
° Mother should be hemodyrtamically stable, FHS good 
° Pregnancy <36-37 wk 
0 No fetal anomaly on USG 
In these conditions conservative m/m is done. 

• .4 clivc tn/m (termina” of pregnancy by LSCS) in case of 
° Severe continuos bleeding 
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Major dfgree l t/.rvor Ocg'*-* 


Iwtu i.ilions t/rnl r, 


* jrwW 

Kl>* 1° l jNH ‘ r J fotU% 

■ nU lf.^-“ K,A , . IV -+ C.S 



, : =i:r 
-SsryV 

trtN 

PlA BRUp 


It* , 5 cr> 1 ’"' 


.j Duncan method 


Wage/ 


1 


'•f'OiV 


shock n, 

Die - Pp » 

ls =»™ ia -r• 

StiUbi„h 




• Incidence -» 1 j n 


cvc ry 120 


«•*• si6nifyi " e scpar 
id* *ft> lood will. 

1 ^ 5 % 0 n' ulcr r uterine fundus from discoid lo 


• Can cause renal failure. ~ * " ln,,s . 


V* 


Classification 
1. Also k/as 


Placenta prae v , a 


Brown’s clasif, ca o 
Warning h’ag e 
(Fresh healed bleed) 


papI umhemorrh^1 

-- ^<24 h°u r of dcliver y- M/c cause 

° ccurs Tc dabby and becomes bard on 

^Uterus « nant>> 


2. Risk 
factors 


Previous Sx(c- secti0n 

curretage), muhip, J* 


3. A/w 


4. Placenta is 
lying in 

5. Uterus is 


^presentations 

like breech, f 0 | ate 
deficiency 


^Ed* 

?>ir. 


■ o’ P pl1 
1 P 1 ’ 1 '''' jc ut^ S 

V 0l \ , lre 12 wks of delivery and M/c cause 

^>H* hrS -' 


l» qJ I l 

• Cn S )0 ml in N l D an d twin vaginal delivery 
' 'nrt ml > n L 


2. Ilrgomctrinc (ergonovinet m „u 1 
Metlrcrgine If the bleeding does nor resit \ "E 01 ™™' 
lire use of i/v ergomerrine (enjonovitre) ° ° xy ' oc l n - 
ergometrine f.xed dose, or a sublingual misopL” 

15 '“ommended. Misoprostol c/b used orally sublTaw! 
vagmally or rccrally. Doses range from *J n 0 0 0 
In prevention of PPM F, GO reconriuends single dose _ 

l " r ' /lofP ' > ” *00 « sublinfually , mm ed,a,ely 
after PPU is diagnosed and 40ID oxytocin ,s available 
Max 5 ampoules of methergin c/b used. Remember thai 
these drugs are contraindicated in a patient with R1| D 
preeclampsia, chrome hypertension and after the deliver 

of twin, in multiple gestation) * 

3. Prostaglandins: 

° PGF ^ a (Carboprost): Max" 1 8 ampoules 
° PGE,(misoprostol). 

• Surgical m/m of uterine atony 

PPhTbT^T C0mprcsi0 '' sutur “ >B=d to prevent 
H (lt-Lynch most commonly used, Chao's multiple 
sqaure sutures) 

2. Sequential devascularization of uterus 

3. Hysterectomy is indicated if all other measures fail/ lire 
threatening situation/ no future pregnancy plan. 




CS hysterectomy 


\ hct. 


Lower segment 
llow lying) 


U Ppe r 


« 71 crease in 

»^^°p ncrcaseswith- 

^° fP Twins, hydramnios, grand multipara, H/O 
' A pH (H 3 jstage complications, severe anemia. 


; 


multiple gestation,twin 

PREGNANCY 


6 . Bleeding is 


Soft, relaxed, non¬ 
tender 


, . , n „ a i S o known as dangerous 
“s prone to cord compression and can cause fetal 
and death. 


6 . Fetal 
effects 


Painless, causeless, 
recurrent 

H'age is rarely fatal, 
fetal herat sounds ' 
(FHS) are normal 



-ted v 

r ' 6id -tens. N 


cihergine/ ergometrine 

|V m . ; n shock, rcscucitation is the first priority. 


Abruptio Placentae 

. placental abruplion is .he premature separation .r« 


Ultrasound 


H la,dl «r es5 ^ 
demise (~n, P ^;_m»l 


■'fez*™™ 

Stage the »«» “ makc il 

uterus. 


hard in case of atonic 


placenta from its implantation in 


the uterus. The larger the 



area 


Z, iuches. the greater the amount ofhleeding. 


Conservative, P/v 
in OT -» Em. CS if 
needed 


Clinical 


"^HS) 


^tabliz e */,, 

-> hoi- ' 1 ° s Vk 
llVer ^h^ 


b. 

, gelations for prevention ofPPll 

• W 0 Jocin (10 IU, 1V/1M) is the recommended 
protonic drug for the prevention of PPH. 

Inscttings where oxytocin is unavailable, the use of other 
: stable uterotonics (ergometrine/methylergometrine 
'or ihe combination of oxytocin and ergometrine) or oral 
misoprostol (600 pg) is recommended. 


, Drugs used to treat PPII 

used, that bring about contraction of uterus 


Oxvtocics are 1 


Multiple birth are commonest among Negros (in Nigeria) 
Incidence in India is 1 in 89. Incidence is increasing 
bcc/of use of ovulation induction drugs. Incidence for 
monozygotic twins is same worldwide. 

Iellin s rule states mathematical frequency of multifetal 
pregnancy which is for twins 1 in 89, for triplets 1 in 89- 
for qudriplets 1 in 89 5 and so on. 

Choriomcity is determined by USG as early as 1st trimester. 
Twin peak sign (Lambda X. sign) suggest dichorionicity. 
Membrane thickness of <2 mm and T signs suggest 
monochorionicity 

° Twins of opposite sex are almost always dizygotic but 
twins of same sex does NOT exclude dichorionicity 
° Confined blood ’Chimerism’ is most frequently seen ir 
Monochorionic and diamniotic twins. Monoamniotic 
dizygous twins are common after 1VF ( Chimerism ). 

• Majority of conjoint twins are parapagus (acc/to Williams 
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D ,chofion< o 
MonOMC hononi 

W or^^ rioniC 
ConiO.nttw^ 


cdl -amniot.c (m/0 
m0 oo-amniotic 


. Maternal- H station (more com 

b * b \ p^na^iS 1UGK - PR ^ts P (Ri^ TeS tWiCC T yP eS ° f Abortion 

• %jr«* — 

th3n singleton pregnancy)- ^ (seen only m 

1 r „ nu/> B W hich one twin 

S^-^ andano,he ' 10 " 

a rare but ‘rations - acardiac twin. 

. ItoticaruM* t*M l 


MTP require single do C to r - s 
doctors opinion if >12 v,\ ° p ' , hio n 
Menstrual regulation is used 
S and E (Suction and ev acua ? ~’ <■» d^ 

of termination upto it n), s. 

Medical method of 1 st t r i rne 

Oral 600 mg mifepristo^^ "* "V 

misoprostol at 36-48 ho Urs '. nRU <W H 

days, or ' u is tr ^ *i\> ^ 

Alternatively 200 mR mif ' iv < 2* > 

me of misoprostol at 36 -j» . ,0, »e s - lh *> 

m ^va 8inj , 'V^S 

'll 


, ro^.oiO'c' tC r a bd onriCn 


16.13 


( Rarely/NOT torch) 


VENTOUSE/VACCUNl EXTRACTION 
(VAVD) 



mg 

49-63 days. 

200 mg Mifepristone 800 
or 400 meg oral 
Misoprostol 


V 

\ 



mo no> 


[Type 

Bleeding I 

• Threatened 

slight, 

Painless 

• Inevitable 

Painful X 

• Complete 

Profuse 

• Missed 

Pregnancy \ 
symptoms + 1 


r ./.|/ y , cytogenetic anomalies) 

V 3 /parent 0 . commonest 

|->r **» 16) 

Yy ^fl^nTre^ »/ «"•—» 

V V s „ is on ^2 current miscarriage. 

,<V e nlies orem/c cause of recurrent 

>V* p „evc °" oma " e 

^ , d^ e . >,nrt °n ° 1 


abortions-Cervical os 


^GA 

0]anQ^ 

< tha n Ga 


>f^ tSP ., ne COU5^ 


coolies are implicated in oprox. 

jirst trimester occur d/to 

ontj phospho/ipid^!^l 


[Cl 


First twin 


is non-vertex 


0 first tsun with cord prolapse 

„ i fetal demise + 1 ‘" c fetus ^ chronic tvvin . tw m 
o Monoamniotic twins. LSCS . severe lUGR 
transfusion is done by USG guided fetal 

Multiple pregnancy b/w ioth-13th wk. 

intracardiac injection t of ^ differen t ova m same 

Superfecundation Fe [n a short period of time, 

cycle by separate act of odu ova released in 

Superfetation: Fertilization 


[GA = Gestational age] 

If threatened abortion is aAv CL 
abdominal pain is usually present^ ^ 
Endocarditis developing after 





nexai 


htas. 


involves tricuspid valve. 


s eptic 


aboi 


h'On 


X. 


usu 


WkS and Carl> bb0U ° 

’ 5 to convert a breech or shoulder 

B r indication are 

into a vertex 


Designated to assist delivery. Pulling force of 0.8 kg/cm2 
or -600 mm Hg or 0.2-0.8 kPa is applied to dragg the 
cranium. In rigid cup pressure is ted by 0.2 kg/cm J /2min. 
Applied at flexion point which is 3cm anterior to post, 
fontenelle. 

» Indications (3d): 

0 DTA with adequate pelvis (c.g.POP) 

° Delay in descent of high head in case of 2nd baby of 
twins 

° Alternative to forceps 

° Delay in latelst stage (uterine inertia/cervical dystocia) 

° Applied after Cx dilatation > 6 cm 
(in contrast to forceps which are applied only in fully 
dialated Cx i.e. 10 cm) 

• C/Ind.- 

° Prematurity-t risk of sub-aponeurotic hemorrhage 
° Face presentation and after coming head of breech 
Fetal bleeding disorder 

(In above mentioned conditions forceps are preferred) 
Fetal distress was considered a contraindication in the 
the past but with the advent of newer vaccum machine, 
vaccum c/b built up in l minute and hence vaccume c/b 
used for fetal distress as well. 

Pre requisite 

° Cervix should be at least 6 cm dilated 
° Head should be engaged of singleton baby. 



Recurrent Miscarriages 

• Defined as the loss of three 

pregnancies before 20 weeks. It 2 mc 

trv'ina tn conceive 


or 


in different me: 


nstrual cycle. 


m ° re 

Nn 


arc 


16.11 


arqrtions.mt 



MTP act: Only fr™j^^e'conf.dentiality has to 
an MTP under MTP act , n 2003. 

- - was 

introduced in 19,4 p Hon Pr ,„atal diagnostic 

PCP.NDT act tPreConcep 
techniques act) was passed in 2003. 


trying to conceive. 

Causes of recurrent /habitual abortion 

° Anatomical defect: Septate uterus 
o Luteal phase defect 

o Parental cytogenetic (chromosomal) an 

° Balanced chromosomal translocations n0,nalies 
o Lupus anticoagulant 
° Cervical incompetence 
o Hypothyroidism 

M/c anatomical/uterine cause of recurrent m' 

-> Septate uterus. mtSc amagi 


severe APH, post CS pregnancy, severe 

£ C Vis c/ ' nd 

" C^ PlH i version is always always podalic 1PV) 

r ; n o 2nd stage after full dilatation of Cx 
' s performed ^ of 2nd Uvin ^ 2nd fetus of twins) 
under 0 A ^ n0W . 3 -days is 2nd fetus of twins when 
0nly' nJ ’ cal1 lie (in shoulder presentation where 

is m transverse" 
ic small/dead 

1S f l0Nver segment uterine rupture, fetal 


fetus 
, C/c: 


^^rln (Braxton Flick’s) and EPV are not 


FORCEPS 


16.14] 

• Pre requisites [Mn: FORCEPS] 

° Fully dilated cx and effaced (~10 cm, station >+2), full 
term 

° Os dilated, outlet should be adequate (no CPD or 
obstruc" to VD) 

o Ruptured membrane, rotated fetus 
0 Contractions (uterine) should be +nt 
° Engaged head 

o Presentation should be cephalic, pudendal block 
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jjurTounJing v c 

* - rr 

flex’s Creeps and Ion*, , icc . ] n India 

nunonlv used variety are used most 

lg curved oWcinc for^ps 

mmon!>. cxtra ct aftercoming head of 

<i r‘» toner u>cd a perineal curve to allow 
,-ch forceps ha head in breech delivery. 

dK-a«.on«o.heafter-c^m i | g ^ ivj c ^ and a sliding 
Hand torevn hJ ' L use j for rotation, 

k. Probably the m c for ^ or outk t delivery when 
•" a ^ d 5 cm ab ove the vulva. Now 
max* diameter is aboi ~ jn cesar ean sect.on 

]>s these forceps are r 0V ing difficult. 

forceps-d to rupture 

nembrane. 



Piper forceps 



Kielland forcep 



Wrigley forcep 


16.15 


In twins 


Malpositions 


Others 



T wins with c / c . 

‘ 

P r ^enta ti0n 

M °nocho rion . 

"’"“•■onio? 

^-' , opos, eri0r 

Transverse |j e 

HPV infect ion ^ 
sta ge li. in ^ 
Severe Hjgr 
^ diastolic fio 





w 



m 

P re sant a 


Pers 


XVD is not possible 
transverse lie, brow 
Trial of labour is indie^r^*' 
in severe CPD with e ‘ "^'Id 
presentation. er b 


tst e , 


ht 


p >s'N! 

Pr, hii k c °ht ra: 



16.16 


Caesarean Section is | nd 


Maternal 


Emergent 


Previous CS with thin scar 

NPOL (Non-progress of labour) 
Persistent mento-posterior 
Elderly primi with transverse li e 






Previous 2 LSCS 
CPD 

Severe preeclampsia 
Transverse lie 
Primi with breech 
Premature breech 
HIV +ve mother 
Ca Cervix 

Previous mymectomy 


Absent liqo Ur 

£:r°'^ P 

" aous P-e g „ s "N 


,J> uf^ indicat'C^ re pair, big fibroid on 

upiit^ rv hi? h v 

■r’ (of ll , CJ c .. {3(111+). 

»,«nB but relatively safer in 

**%<£*■ ■ • 
heated C-section is 


-IS 


eonl > for coarctation 


/>■ 


t 


-1000 ml. 


■' <'<' unr» m(, „,.. vi ous LSCS isO.IV.. 


K ' v in a n , re 

i r ^ 


in p reV1 


AND DISEASE 


l(S| PREGNANCY 







,ncY l 


t* 1 ' 




. HOCM 

0 vvP'rV syndrome 

• asd.vsd- PDA 

• AR 

• AS,M5 

is po° r| V # Coa rctation of Aorta 

• T0F **• 

0 Active Rheumatic carditis 

• Eisenmenger’s complex 

• severe AS 

• primary pulmonary HTN 

• Marfan’s syndrome with aortic 
involvement (>4cm aortic dilatation) 

• Severe ms with secondary pulm HTN 

• CoA with valvular involvement 


din 


. heart d's met during pregnancy and has the 

_ • the m £ 

%is is 

1 • .pro^sis- 

j, e nfc cyanotic 


congenital heart disease in 


• t ° F 15 . 

f^ c -; c con£ , en ital heart lesion during pregnancy. 

' ^^classification of heart diseases:- 
' V1 n0 limitation of physical activity. 
flJ>S j. sli£h t limitation of physical activity. 

Cl ^- 1 - marked limitation of physical activity. 

^ j. )nab | e to perfonvt any physical activity without 

L,onion of pregnancy ,s considered rn - 
' ‘ ! ennien '’er's syndrome (Risk of maternal mortality is 


of aorta. 

^~ 1 b,o,leprop h)luisisll ^ (o( _ 

2. MVP with MR 

^Idiopathic hepenrophic subsonic s,em*, s 

indications onlv , to ob:,, etnc 

' Cesarean Sect.on should he performed onlv f 0[ oh ,. 
rndteanons-tendenev of prolonged labour should be ' ’ 
cunailed by CS. however in coarcutton of aorta elect,ve 
C.S ,s indicated to prevent rupture of aona or mvco ,' 
cerebral aneurx sm. - 

* Epidural anaesthesia is preferred. 

j oiNTSTOFOCUr 

+ 2nd ‘ S , ,T”“ m ' n “ ' mmed ‘° K 0or> Porrem pe^ 

2nd stage of labour (bec/of volume overload)> 32 wks. 

2nd stage of labour is cut short by forceps or ventouse 
Corrective cardiac surgery is indicated for-mitrol stenosi- 
(valvotomy b/n U-18 wks). 

Metl '‘ er 9' ne ls contraindicated in patient with heart d/s as it 
causes vasoconstriction and con lead to pulmonary edema. 
Conditions where methyl ergometrine is contraindicated 

- Rh(-)ve mother 

- Organic cardiac d/s 

- Sev preeclampsia or eclompsia 
Twin pregnancy 

•» Contraception of choice in heart d/s -» Barrier contraceptive, 

TUBERCULOSIS IN PREGNANCY 

• Common in developing countries. 

• T,t strategy: If a lady develops sputum +ve TB in fi 
trimester of pregnancy Start Cat 1 DOTS 

• Avoid streptomycin, (and pvrazinamide if possible) 

• Give HRE \2mo followed by HR_\ 7 mo. 

/For details of perinatal tuberculosis —> see Pediatric seem 


MALARIA IN PREGNANCY 


Common in tropical'dev eloping countries. 
Chloroquine is safe. In resistant cases quinine, artisn 
used but NOT in 1st trimester. 

Effects on mother: megaloblastic anemia, hypogl) 
metabolic acidosis, jaundice, renal failure, convulsi 
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ll<;K — 

• K-ul* rt ‘' vt ' 1 ’ f . 



nrceriancy . . • 

. ., combined deficiency (Lmorpluc 

'“"‘“"'h " nay occur bui — 

in gna „c>. 

" ^'Triv Wertne inertia. PPI<• l>«n failure, shock. 
• vljicnulcllw . su b-involuuon 

p^cbmpua. I-' ^I ^ pre „, a ,uri.,. PROM. IUGR. 
. fctjl c'fa® problems in later life 

wcvinuraland _ is give all pregnant 
. Prophjlasi' , r „„ . >50-400 pe folic 

“ 7 ^,Tr a'lleas, .00 Hass' for propl„la-is G»v, 
1 .».»-•«/. all pregnant women to 

100 ms iron • 500 pg (0.5 mg) of folic acid daily 

H mon.r Cd half of pregnancy (i.e .0 he slane 
,r"o svksl for rreatmenl >180 mg of elemental 

hw ,6 ’“ .rr-d Three tablets of ferrous sulphate 

(asailahlefree'iifeosl inmost Indian hospitals) per day are 
required As each tablet of 300mg FeSOd con,a,ns 60 mg 

, Tobdam^of iron requtred during pregnancy is IOOOtnguy 
It mz das . Amount of iron saved d/.o anterior. toea -300 
m g. Total parenteral iron is required is eaten ated by 
= 404 a body weight (kg) x Hb deficit (g/dL) 

Indications of fiT": 

1. Pregnancy >36 weeks with severe anemia 

2. Refractory to iron t/t 

3. PPH 


diabetes mellit us in pregnancy 


• Two types of diabetes are seen in pregnancy: 

I. Pregestaiional DM (Overt DM): Females who were 
diabelic before pregnancy and become pregnant. 

m 


2. Gestational L>M (Cm 

‘he pregnancy. Thi/. M): 

insulin factor hl>L J, ,r °er is X 
Diahetaucnie I .' d Co ni Sl >| bv li L > 


ANEMIA INP5EGNANC, „ |lh < 11 

. A.s e.,' 0 ^;^ 

...«*».•' 

. ,/,/ ttn.nM'u ""'-' •' 

A* | )N rKvhromic picture 

, pjts sN’wing micrt"-. 

MCHC^ to^dL. 

. scrum .nwiconcentratun 

. .. Transferrin saturation -15 

i . ,.i | u*- 

Senun ferritin Jo " JS j to iron deficiency. 

Nutritional anemia in pref - _ . —.. /dimnrnliic 


-CM. 


4i a 

<-v.X 


- CRM, 

’ ,,CS -'.(HPL) also 
molropm 

- Progesterone 


XV 

til 


Ca Hed 




eh 


1 °i'i 


New concept f or Gd 
TNFaandiscadi pon ^ ti sh ow s 

Potential nr,„ 4 ; • Ct in. 






\ 


‘he 




•tv 


H 


\ 






t*r. 


'hex '‘«n f 
Hiw K 


Potential candidates foTcn 

Family WO DM, prcv - ar c . 

mic) baby. Age > 3o ° Us b irt h of 
loss. Presence ofh ydraa * ^ 

(2) >140 mg/dL _ Oa^-tesl^O'S 

(3) >200 mg/JL _> c 15 rc qui * %, *> H, ; 

2. 2hr OGTT (Oral Cl . f 015 ‘he d ^ d 

step test to confirm 75 °^ toler an<£X 
Fasting <92. 8m of elu COs ^ «s b 

1 hr <180 ° Se -Va| u > S 

2 hr<153 ' 

3. 3hr OGTT Ora\ 1 00 g ni f 

Fasting < 95 ^ * 8 lu< 

1 hr <180 

2 hr <155 

3 hr <140 


Jc °s e . v 


'alu 


ie$ 


as 


If >2 values are deranged -4 r 

kffcct ofGDM on pregnancy GDm 


Condition 


Effect 



^tal: Macroso mia —^ 

Fetal- - S -^£livery 


Fetal: —^^ve r 

Macrosomia, abortion | Ud 

caudal regression syndro^^^O' 
(most characteristic), atral 

M/c congenital anomaly evs _ 

~ fPrete,m te afeW 


*" ,113 




iiyp° c 


hypomagnesemia, 

;a lcacmia. 


overt DM not in GDM. 


3 /ones of Liley's curve:- 

Zone -1 -> Repeat amnioccntasis n a , l 

term 38-40 wk.s. 4 V *^ s anc * delivery 


at 


I' 1 '- ■ 

r > l 


c-n" nS. _,, r in oven laiv. ... 

' c"'° mosomal a " omi, ' ics 

.•v ffoW -|SK 


in 


iif' 1 TcJ rl 
I'j' 1 '". r 11 j. a bc‘ eS ' 

V wit ' 1 d ‘" 11 org^s 

,r other on 

* olaC cnia. 

% not cross P resis tance, so requirement 


are enlarged except brain. 

in;/ hypoglyeemics as - 




r 


JoC 


lll ,n 


■ i> 


a /w 


’ '’"''.call ' 1 




mill 1 


can 


be 


teratogenic. (however. 


0 , l P b "“' idc0 


• A 


nd metformin can be used 


term 38-40 wk.s. 

Zonc -2 -> Repeat amnioccntasis at 2 wks 
Zone-3 -> Intrauterine transfusion. 

Antibody titre.- 
<4 lU/ml -► Safe 

>4 or 1:8—> Denote iso-immunization 
> 10 or 1-16 —> Severe hemolysis 
• Intrauterine fetal transfusion with Blood group ‘O’ Rh 

may be needed after 34 weeks. ’ m ' lel,vcr >' 




3 


1 non- 


jtomarvwotropln Hormone 1) or 
J - y PL ) js a protein coding gene. 

. '°Sdechoriocurcim>mu end severe 


Hd^^ripat'b'li^ is AB ° incom P aUblllt y but il 

5X|J gP inC0 ' significant because antibodies are IgM 
1 fj s n°‘ b cc0lT,eS 

:V , ve mother carry a Rh +ve fetus (or husband is 

s^ cn 3 o! "incompatibility results in. 

* Rll +ve) Kn f m mernal blood by Rh tintigens (e.g. in 
CVS. placental abruption, feto-maternal 
l 0 ioc cnteSlS ; ieads t0 D antigens in maternal blood. Even 




” x rontai:‘) 

1,100 f'lal blo°^ sull,ce ‘ 

O' m , rf coomb's test): method to know whether Rh- 
•^'^has been formed or not. 

D immunoglobulins (Rheogram) must be given 
11 01 to prevent hemolysis in present or future fetuses. 

D ° SeS ^tise of abortion < 20 week, CV sampling 
■ u f h ^ - n j, 20 week abortion, after ammocentasis, 

100 f o prophylactic to all tin sensitized Rh-ve women 
3 °° ig.-32 weeks of gestation)and in case of delivery with 
^incompatibility give i.rn. injection to mother within 72 
R ,f delivery. 300 pg will protect 30 mL of fetal whole 


hemqrrhagf 

• Fetal RBCS in the maternal circulation c/b identified bv 

sing acd elution principle or Kleihaure-Betke counts 
(Quantitative test for FMH) 

• Apr tel is a qualitative test for FMH (as in vasa previa) 

^:ridr nceofft,alHbinmaKma,bi “ iRa ^ 

• test u S ed ( Io e K ' C ' haUer ' Betke counls /stain) is a blood 

transl mCaSUre the am ° Unt 0f fetal hemoglobin 
rre rom a fetus to a mother’s bloodstream. In Rh 

known e8nanCy Whh FMH ’ CXaCt amt ° f bleed has 10 be 

• Causes of FMH (that may incite RBC antigens tc 
isoimmunization) are: 

1. Early pregnancy loss: Misscarriage, missed abortior 
elective abortion, ectopic pregnancy 

2. Prenatal procedures: CVS, amniocentesis, fetal bloo 
sampling. 

3. Others: Idiopathic, trauma, ECV, manual removal , 
placenta. 


FETAL HYDROPS 


hr d 

blood. 


blood- 

, ODD. (Optical Density Difference) and Liley’s 
used to predict outcome. ODD of > 0.1 suggest 


sev 


U r 

erely affected by hemolysis. 


zone are 
suggests baby is 


• Extracellular accumulation of fluid in tissues and se 
cavities of fetus. 

• If it is without the evidence of immune cause then 
called N1HF (Non-immune HF). There is no e/o circul 
antibodies against RBC antigens in N1HF. 

• Triad of Large placenta + skin edema + ascites 

• USG must demonstrate fluid at atleast 2 sites. 

Criteria: Any 2 of these should be present 

0 t skin thickness (> 5mm) on USG: Edema 
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POINTS TO FOCUS 

^^JT^wcTTaUrtf pequenthr M ” 

'**' Kft .ncompatib.h 




/if/ fcs <r» 
t-rd'ops) and Ectopic 


^ M# ,*1 X.V W , r * 

--•■'''•• /*>' «« 

j ,/t.rxj K?" i ,r ‘ 

•^ rr3 ~ 1 , n u .. fr i ,n fib isoimmunization __ 

ontcta^P^^^t- - 


IUGR 

, »,,* .„!>. .4 W°* .1* IcnU. r««.nlc ofihc av crage 

drrvnJ upon timing of insult. 

^tTfc» »*ff«w>» ,nn,c ' u ' r " s>1 " m " ri “ 

. . 

Ictus is mmallj symmetrical M l*r 
htxumo jvwnmctnc.il. 

jr (abdominal circumference) the sinfle most important 
*n>,mc and moat useful) IKG parameter to asses 

rtjJ grouth in /L C/H. 



TI POINTS TO 


fn*>r,r^(l S 56 Afys ^ 
+ 2*SJrr^f,.„ *Mo Jt 


r 'V t 


Or. 


rQ P.<Z , 






. n, 'o»- n i 

•* 3rcrr ('.nvittr -» ,» . a,rr > eft *>! 

-- 1£^UJ .« Q~ ^ Cf ) 

7 ^<J Q . V < 

intrahepaticcho 
PREGNANCY — bT AS| 




ISO*: 

Also k as recurrent ja Und 
hepatosis, or icterus pravj , Ce °f 

There is pruritus, and j cte Ulm - 

3rd trimester) d to Ted ln ldT e nr 
I .k r.e u.i— L . Ue Mr,,„._ Pr e 


Pr c 




lr >Cv 


«V 


t-3h r: S bilirubin 4-^^" , 

/Cl".nr enra-r-v 0,d| rect) •; ,V,f > 


\ 


(SGO r. SOPT, arc „ -“"ret,, T .'"S ’ ">\ 

[*« m ; rU -' s «r Wh . cM , ^ V ' 

Li\er biopsy: Mild C hc t h ’ ch ar e ^ H ^ 
hcpatocyics (no sign or inn^** 

Does not cause fetal distres mati °^^ hi! « -S 




POINTS TO FpcUS 

* In acute viral hepatitis oTZt^ 
PT) are very high f>250 ,U/g 


^S.tra 




ln ^ ( 


+ E 15 mosf f^minant in -fe 

hepatic encephalopathy and " Pre ^ Qr) 

+ Infants born to HBs A a ^ ^a ,,^ n, 


Diseases which ^owi mpr 

• |)r,....,.mr.„;r.„.....„ a-. 


9n °ncy 


,fetus 


from mother 


,ft» f 


^ 0, ^ ,e ‘:js.llSV-2.1IMV.lUV 


/ 




lw Averse outcome to both 


S' ^ Ci 

t in f frt , v is a M 
„ r ecn^ L> . 

a . in * . tb-ib- .vtnking a rc - 

,t»'»* 11 '* s abortion, preterm labour. 
..naentapte vl 


T/l: Usually self l.mitiZ^ '^>1 S , 

to relieve pruritus. rS ° dco,t ych 

° lc a tld 

C \. 


immunoglobulin (100IU) w/ t /)* °? 

g eoce/ne ro. Sn^mg, j, 6 ” “ ^ kl^S % 

' ' ' ; ’‘V 


Pregnancy is a state °f i,nrtmn odc p lc - ' ... 

immunological basis improves in L ,'! Jsod '»r 0 ' 
NKi. Orave's disease. S yphil "^ = 8.»N 
dysmenorrhea. ’ M| grain» . 0| V 


T, ^PJSttW 

Tl.ere ts no evidence that nrepn. 
nephropathy. Cy ^ors en d ,^ 


Diseases which worsen in pregnancy 

• Cavernous hemangioma. 

• SLE either no effect or slight worsening. 


ia. placental abruption 

rf^err^ 1 - 

smoking are. 
iff \..,uoas 1 , ty<ll jGR-" r 

in d pi> lale 




and Lnw babics 


Severe Prc-eclarnpua is HP > 160/H0) on 2 occasions 4 
hr apart with end organ damage indications (mentioned 
above). Cnter,a removed-proteinuria > 5g m 11JGR 
oliguria) ^ ’ 1U MK, 

• Sinns of nnpfiidin^’ {■( Inrnpsia are 

I.pigastric pain, nausea, vomiting; 

° Headache and dizziness 
6 vis ua\ disturbances, bluuring of vision. 

• Pathogenesis 

There is incomplete trophoblastic invasion of spiral 
arterioles -> Ise utero-placental perfusion -> Endothelial 
cell damage -»• Systemic release of placental factor -> 


of deft l, P 

,vtal delay 


dP s m eit 



In kidney glomerular capillary endotheliosis is 
pathognomonic lesion of pre-eclampsia. 

Hypocalciuna is a'w preeclampsia. Women with pre- 
eclampsia show led levels of HLA-G and HLA-E. 

» Pretiisposing/risk factors for Pill 
Pnmigravida, obesity, family history of preeclampsia, 
molar pregnancy, APLA, Factor-V Leiden mutation, 
multiple gestation, renal/ thyroid/collagen vascular d/s 
DM. 

• M/m of Preeclampsia: 


aatto**- Q mm Hg for the first time a her 

a " y p 10 ''' 1 " 1 ™' DP rc,ums 10 


I. Prophylaxis: Low dose aspirin. Calcium, antioxidants, 
folic acid 


net' 11 n/-v Vv»“‘ w 


ndtH' 3 


development of hypertension (BP 
‘ gestation with or without 


and non 


,.ao0^ 

^/oowkof . 

7 l-t° 90) ■ o previously normotensive 

Jroieinur' 3 ‘" ent 
proteinuric any ofthe following if+nt indicating 

Morgan da/nage ; - 

CleKO^^'ac 

c Cr > h' , i 

■ ted twice the normal 


2.T/t: a-methyl dopa, labetalol, hydralazine nifedipine 
(diuretics and ACE inhibitors are avoided d/to 
teratogenic effects) 

0 Mild p reeclampsia or pregnancy <37 wk -> Conserva¬ 
tive m/m. 


0 Severe preeclampsia > 37 wk or unstable patient 
Termination of pregnancy. 


' L i ve r enzymes 

' nC e of pulmonary edema 

;bral or visual symptoms 





1 Type 

H -1 

l • Mild Pre-E 

Anti-hypertensives are NOT 

1 

given 

| • Severe Pre-E 

labetalol is DOC 

j • Chronic HTN In pregnancy 

DOC is a-methyldopa 


4. 

% Cere 1 


jeebnipsiu: 

’ V 140/90 but <.160/110 on 2 occasions at least 6 hr 
^artandproteinuria>300mg/24 hours. 
f jr ,'i onset pre-eclampsia (onset of preeclampsia b/w ECLAMPSIA 
* -'O weeks—32 weeks) is seen in -» APLA, twin gestation, 

H.mole. 


Chronic HTN in pregnancy when BP is ted even at 
conception or is high in 1st 20 weeks or BP remains tse 
even after 12 weeks of delivery. 


Preeclampsia with seizures. 
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brisk 



. „ fnicasiric pain. 

* ^1 s) mpl‘"" s ;' *■ lmon30 cdcnu. 

un'* «W« J '“ ARF ' ' 

. t;KR remains constant. 

| i j* S» n«li. , r-I mipsia' nc ^ ut cS 

hcn,oIysis (B,lirub,n 

j. |l«no/>> ,s - . ^-hisUK-yics) ni> 

-I :mc JI.B ,,rrcdK . ,nH>600lU/U SGOT> 
*. . ncr enzyme L 

2. Elevated 

72G.L ,, i akh/mm3 

^^^•- K ™ iM,ira, ‘ ,fpresnancy 

, Mn»ofFfUm|»-s« : „ c3n occur anytime 

M* * - ol »r; -^partum (25%) or postpartum 
antepartum (50 ,n 

(^- . and prevention of convulsions is 

2 DOC for control ana t 

MgSCV 


16.19 

• Conur 

. '■wnnr » v ,,, , _ 

edematous swelling 0 r.i 
Iho portion presenting 

tinu* of hirll, UlJ rino . e Sr.|'. 


time of birth. “* in l» during v -op,, 

* •' '° Ulm * °J "«* /»<•«!«/ and ** 

are frequently a/w Ca ° V ^idj *>• 

evident afier the caput Cc ^a n t r, hc. 
the first weeks of life rc c e <j c > 

# ( 'Vh«lhc m „,a„,a. h is S d, J-<v % 

l-es over one p arietal ^Pc-j 
vacuum or forceps " < >' \ 

Can Produce/exa eS e rale ac >'On. ^ 

discoloration of th e over. ° nat al : Iv ?s ' 


\ 


CN 


u,seo.orat.onoftheoverlc : ' VVJnata l h"** s„'^ d;X 

not visible until several i'" 8 Scal P a^'^SN, 
skull fracture, usually , in ^ < 

nbe s Ce h ' * 


Regimen of Mg* 0 * 


Pritchard 

(i/m) 


"STIdS I 5 gm (50% solution) 
4 - cm, ' ( - i/m on alternate 

' 5 ^ ( 50 % solution) I buttock q 4h 
i m each buttock 



A n 6 \, K 
\\ 


Fig.: Caput succedaneu 


m 


^^nTegmi/voverlS 
min 


1-2 gm i/v infusion 

I /hr 


16.20 


gSQ 4 is stopped 24 h„ after delivery or las, seizure 
ichever is later. Magsulph levels should 

^^Leo^uhKneeJer.RK 
he Magsulf levels of 

_► Knee jerk is lost, 

L -.Urine outpu! led <30ntLrit renal situ, down 


puerperium 



• It is the period 6 weeks folio ■ ^ 

• Regeneration of endometrium" 18 ^ 

frr\ m nforinA 1_ i 


*en 

£q/L -^Respiratory arrest c/b seen. 

SU?/" IS ca,neonate (10%, ,0 


ve t /t for severe pre-eclampsia/eclampsia is 

te termination of pregnancy. 

, Of labour should be done, if not posstble then CS 


Regeneration of endometrium ,, cliv «y 

from uterine glands . arts by 7 th 

* P^partum decidua is shed ofTk, 

seen for 14-21 days. kn ° w « as L 0chj 

Lochia rubra (1-4d)— ]ochia _ "S, 

(10-15d) a(5 ' 9d )'-U 

• Involution of uterus to pre- pre g nant ' ^ 

utreus become a pelvic organ) State ^es 6 
° Immediately after delivery _ It 

gms. U 'ems is % 

0 2 weeks -> Pelvic organ 00 

* ? wec \ ks ^ 60 f 8m<Pre ^»n, state) 
v Immediately after delivery size of l 

vvks Oust below umbilicus) and it her! **!* is '2« 
organ by 2 wk. ° mes intia^ 


belabour state within 1 hr and 

r etur ,lS t0 . tj n 2 wks. 

<v el< cV sta' e ' Vl car diac output normalizes 
' Cl "* # rs in puerperal sepsis, retained 

//> JJ >f»' crus0CCU ' 

V">e'< lC eP> i()n - 

fa'** „ f sepsis is endomem.is. 
y ..vie 11 . -ration o '" 1 strcp tococcus. 

""ted i" p“ cr,wrial mas,iIis ■* s,a|,h 

,i«f 

v 


CATIONS 


1 n5 /H.gh incidene^of 

ja t.or^ ---- 



■^dom etrium 

Breast Ca 

Endometriosis 
Hyperemesis gravidarum 

plH 

ppH, uterine atony 
Anemia 

^(presentation (Face, transverse lie) 
r-hnriacarcinoma, Ca Cx 



-pi^ previa, 
^aiemal infections. 


[UGR, 

polyhydramnios. 


Smoking. l° w SES ’ 
In con.pctent cervix 


prematuritv 


AAv abnomial presentation 


Fetal distress 
Breech delivery 


Post Maturity 

• Anencephaly 

• Placental sulfatase deficiency 

• Perinatal hypoxia 


~powmo?ocus~ 

+ e *"°T’" ,S “ 0 k "° m r Ca C 

, 7J ' P D s lead,n 9 t0 atopic pregnancy. 

* Adolm Phoney has higher risk of -> Anemia „ 
preterm labour, high incidence of STDs 

* Gr ° nd i mUltiPar ° h0S T riSk 0f ^‘positions, PPH (utt 
atony), anemia, labour dystocia 


16.22 


ROPHOBLASTIC DISEASES 


H. MOLE 


• Microscopic characteristics 

° Mar L ked P r °bferation of syncytial and cytotrophoblas 
epithelium 

° Thinning of stromal tissue d/lo hydropic degenera n 
° Avascular villi 
Maintenance of villous pattern 
[NOTE: Absence of villous pattern is characteristic 
choriocarcinoma NOT H. mole] 

Hydropic degeneration of the villous stroma -> give 
grapes like appearance. 

• A/w: PIH, DM, hyperthyroidism. 

• A hydatidiform mole conception may be categori 
in medical terms as one type of non-induced (natu 
"missed abortion". Abortion of H. mole (i.e. spontane 
expulsion) occur at around 16 wks if left untreated. 

• Incidence of persistent GTD after complete mole 4-8°/c 

• High risk GTD if score is >7. 

• Risk factors for H. mole: 

0 Extreme of age-Elderely >35/teenage<18 pregnane 
0 High carbohydrate diet 
° Low protein diet. 

0 Folate and Vitamin A deficiency 
° Blood group A, AB 
° Past h/o molar pregnancy 



Scanned by CamScanner 
























> /Ay ***• 

>, mu**** 
n * 


m m , (‘>"*'*** 

, ^ f,r*W 


lx * yr ' A *« it*rr* n r , 

( rx.UK*!*>,* ,,f cf ***** 

oral pith tr ‘ r -'A 


.cC*- 




| * r*r f’!•((■• 


QfObf#• t) ° n 


• Irlhjw 

• ‘**1 otrU/t»*u* 

J - 

t hC 0 

Jr: 

j 7*X 

, ul (hOflOC*' 

Vlllout rliem* J 

♦ ♦ 


! 4 (.. // * W* 

(U. /f ) JV * 

9*9t***1 *•****• 

snrlfoff"** _ 


i • 


v st f’.rr*‘. 

I Ol./Mft __ 

1 foC*l 


♦, 4 


it/Opfr/ 


• A/O' 


V;t /• deficiency, 
1 WTN 







IFeature5 


choriocarcinom 


M^.t Uirr^ Vf f f 




'<»>' raise the tmo^^ f/r * 

'r 


* < * l **xjr of 

Fcrwitent or irretz-uf-. ^ut 

zixxU'xi, a molar r- r< hr 

(&l V. 

Incidence n 
'- Mar./mum 

nv/'.t commonly dn^T^ of 11 

'• O- mav soon. * v» r?}-; 

- many , ,,r * 

abortion fm 25V., r..„ . 


a,teT ^acu^ ' v' 


c 


,,n 2'%, fuJJ s; -* 1 
f;xtra uterine /ectopj c rn 4 .. 

/J 77> ■**»* 

with Jiver mcta- i*,;. , ' Place-... /l l u - 


( *A 




X 




HW*rV'VfOid>'.m, 

flirCj Irulin cy'.t 

(ll Tin,pc hkc vesicles per vrimm may be seen, ferine 

, J,’,v"sOTni /””»><■«. 0«; (Snuw .lorn pa(lcm). 

• «««V - when women wen,, 

fnrnrn prrpnency (ctmrtugc „ necessary for complete 

. r,Weve™e,ion of mole. ,.,eca lucin cys, may regress 
a/icr 3-4 weeks. No need lo do anything for theca Jeutin 

. Hysterectomy is TOC in woman who has completed 
family /passed child bearing age. as there risk 
clioriocarci noma. 

„„ eveeuelion surveil/iance is done by weekly serum P- 
■0 fcvel monitoring JtU it becomes undelectable (usually 
(, uks) Ihcn monthly for neat 6 months, 
lutine chemotherapy is no, indicated m H. mole. 

Ijcation ofprophy/aclic chemotherapy.- ^ 

Persistence of high levels off 3- hCG. 

EJder/y niultipara >35 yr 

'emaJe who can not come for regular follow' up. 

uspicion of invasive mole. 


with Jivcr meta-iia^ ... " ,y|a ^r.ts, ^ 

mole iz there if ‘ /rUj '-or r 

ir ir.^ 

Aa. 




<s mor e 
or 


">7 V 




Ifca. 


VJ 


J. Age-40yrs fAge 

2. Pt w ith previous 3 o r 

3. Initial |i- hCG j n urine | ry, 

4. Histologically proven infi,^- 

5. Previous U/„ molar preg^^' ™ofc. ’ 

( . Women with blood gr 0 ,, n , ^ 

fc U P A or ap , . 

Size 20 wks(= 5 months) ' A t-- 

Theca leutin cyst of 6cm ^ 

fA er.se prognostic factors f rj 

tumour 

I. [i- hCG level > 40, 000 
Duration > 4 months 
Metastasis to brain or liver 

4. Prior chemotherapy f a j| Ure 

5. Antecedent term pregnancy 
.Majority of growths arise j r 
endometrial cavity. There may b e ^L° f w 
M/c metastatic sites are lung, > va ^' c 
Metastasis usually occurs by Moo d .ri^<. 
Can cause multiple canon-ball met as t 

CXR) and may even presents with hemopt^ 


O. 

7. 

8 . 

A civ l 


2 . 

3. 


’^‘onaj 

1 IC/ml bef, 


^ther; 


In 

** ,r *J>\ 

a ?> 


body 



. >— 

; e. 

i * • —*■ 


^ In, 

•cti^ Hi^hriskK 

. P is usic)- Mi—n -- 1 K t- 

x £>IACO rrgime (E:c 
p^ck^bosphaaide ar.d Oleosa 


w- 








■TSg 


//O' ' 






.orr.en — huge 


»n 


V, > -Urir mutoparcxis w. 
yW 

wtacensal she 
uterioe perforaiioQ 

; ^ .-^r.c'i:eT2p> 

rrsceded ar>d followed b> chemo 
yiith cbemotherap>; 100!* success 
-a-d 90! 1 in hish risk gp. Life Ions 




i *- 

r-n C^2) 


,vberetjus 


L> 


■ed. 

GTD 


/o0 onst.f* en ’° in 

^ .^cal e'o choriocarcinoma 

, r^ V c f metastases in brain, liver or GIT. or 

* £>> ^rical opacities >2cm on CXR. Pulmonan; vulval 

^ialmeustases 

Heeding PA r or GL intraperitoneal h’age. 

1 ^cG after evacuation >20. 000 FU L after 4 wks 

* ^-uation'eleN ated hCG after 6 month e\ en if falling 
ct i'" 

pdtsF9 expression in the trophoblasts may relate to their 

* .„;t\eness and play an important role in the metastasis 
Trophoblastic tumor. Ted in the order of normal villi, 
v (kudiform mole, insasive h\ datidiform mole and 
bionic carcinoma. 


• PIDts NOT «-=.«: 

• r>i. '- t 1 —^ 

* w -nsk u NOT 

• catercul 

• XOT =ed=tt.f enters 

• NOT . hr* nsV n 

pre%xxes prcgrasxy. ' r -“^5 o 

• NOT a high nsk £»cmr for Pm _* Famih h o D \l j 

• NOT a oecfcanisn c’Hm _ , v v ' M 

• \fiT , . ILCO-* khibrnoacfos-ulinon. 

r e 124 cf kr\ooocwtrri -* 

I 7 —-enscruii tensx^n. 

• NOT used foe postcoital coKraceciioa -* TWrv 

L>reg NOT used ter cer\ical n-v-m _ 

• ° 11 CfPPH - Nllf <mstone IMbJ^osid 

• Small -erdate baby dv>es NOT cor.tnNr.e -> PPH 

U N ° T ****** n - PMP Cerent 

(Forceps can NOT be used in—>PMP) 

ni * ni ^ N ° T ^-Hutchnscns,«h 

• sSi , P “* ofCCTl U NOT irvircated iu-Pos. nuhm R . 

'iMnv ° ! H>peri ' fcm °S memia - Rh tneempat- 

• ^ '" th ^ of ^ Beu.blcvkers. 

P ocluwed m Macinins score_> OCT 

NOT a cause of obstructed labour CTF\' 

• Non-unmcve hv drops is NOT seen in -v Rh or kBO 
incompatibility. 

• Uwis antigen does NOT cause - Erythroblastosis fetal,s 
NOT an unequrvocal evidence ofheart dtsease in pretmanc, 
—> systolic murmur. 

• Diseases which do NOT show improvement witl 
pregnancy -> carcinoma thyro.d. hepatitis, bronchiectas.s 

* 1 T for emergency contraception ->• DMPA 
‘_J T 3 com P licallon of gestational DN1-»H\ drocephalus 

• Drug NOT preferred to control PPH in a patient of hea, 
u. s —>Metbergin_ 

• Drug which can NOT be used to treat PPH in a RH 
patient —► Methyl ergotamine. 

• Manoeuver NOT to be used in m m of shoulder d>stoc 
-> Fundal pressure, Nlauriceau smellie veil maneux er. 

• Active m'm of 3rd stage labour does NOT include ■ 
Fundal pressure. 

• Vaccum extraction should NOT be done in -> Prolong 
3rd stase. 
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i ~ NOT include 

„f r i«r«.u r«>“ M 


• i-txpocunl m ill 

i. r..-iic antibiotics 

LSCS ,, lbol)r -> Propli) 

* for prcu-nn l ^ u,r 


. 




16.24 ESIUJ blccciinfc? f V *il 3 

. Ar „m,r'«"''" ,,l ' l "^';j, d reveals ccmral pbccnla 
week! ,.l peMamm UKr. for tlti! patient is 

previa Ill'Ia-vm.ima' Uss'W 

A LmergenO ^ 

It induction o/'labour 
C. 1'ri.il ol fiN'iir 

fAav'jAlHn.cr^r.cyiaSCS) 

.stcasc ral placcn.a prwia - NVD is 

. n,/n ' Wl " runhcr 

A 2 h ^mplaints of spumng 0/E cervical os is closed. 

" « lesl is posilive most likely diagnosis is- 

Urine prcgn.mcy j 

.\, Threalcncd abortion 
]. Miss cd abortion 
Ectopic pregnancy 
). Inevitable abortion 
\ns. (A) Threatened abortion) 


Abortions 



ah: 

A. 

i 


*fltensive primi presents at 34 weeks with pain 
en. bleeding PV, and Joss of fetal movements^. , 
is contracted and uterine tone is increased. FHS are 

Likely d/g is 
enta previa 


H. Aburptio placentae 
C. Preterm labour 

O. Polyhydramnios 

(Ans: II. Abruptio p | a 

A,,, ‘ d/to P'-ccnu,^') 
continuous h,eed in( . vvi| “ b | U '>‘p, i 
uterus. 1,1 tcn.s c> i\ 

MIS arc usually abse m ' ^ 

M/ m: Pirst priority j s r 
f IT if needed) USci ^ti 0n 

Placental ab r up, ion " (t ^r t 

(patient presents with hi , 

° ,>l in lab ‘ J ur ->!nd Uc '* V ) ^ 

° Ptnotin lab ^rbu t > " by AHL 
+/- oxytocin 7 w <*k s 


i tr 


V> 


K 


t,| o h 


W 


s 




PI not in labour and <v, 

7vv cck s ’Ho 

Vv 

stop **■ 


a :x 


■ miiu <: 1*7 

- ((bleeding| las stopp^ d 

conservative t/t U ° r 

- If bleeding docs 

Pregnancy by ARm °' *«o p V 
Placental a », rup(ion >y ---oxy t0cin T c ^ 

(pt presents with features J hi S 

Initially crystalloids (jup,.^ b u , ^ 
Induction—-if rai| cd Lscs^ * 

- A hypertensive pnmi f ,r > 

bleeding PV . o/E. hcad " ls a > 38 * 
tender and relaxed . The next t;"^" 1 and fr 

A. Per Speculum examination ' ° fM, m i,"'"s 

B. Conservative t/t S 

C. Termination of pregnanev 

D. Ultrasound y 

(Ans: D. Ultrasound) 

Thogh painless bleeding py j 

abruption should be ruled of p| ar 

Ultrasound is best to differentiate 

ultrasound M/m plan is bAv Ap ar| ^ c % u | 

° P/s examination in OT 

° Jf P atient presents after 37 , 

of pregnancy eks (term) 

° If patient presents before 37 v , 

- If bleeding stops -*co„ se „*J^) 

- If bleeding does not s to D 

pregnancy by LSCS ~ >Ter min at i 0n 

Indications for active t/t ( not 

are Term/38 weeks* pregnancy’”^ 
patient exsanguinared, bleeding cn!r N 
FHS. Baby is dead/congenitally nia | f " lu,s ’ 


, nation has mild labor pains 
,7 Irsistently 1 cm dilated and nor 

y*J, arpr ° pria ' e m ““ 8 ' mcM 


Vs 


, cJ" , >d" ai ' hs vntocin°'’ 
;;€> on 


:C S° n and Tin prolonged labour that too in 
‘ 3 b° vC qfl ' t abour is considered prolonged 
5 'fa Natation rate is less then lem/hr and 
■' . ical is <\ cm/hr 


4 * d |jten« p n ^ phase j s about 8 hrs in pnmi and 
°^ t phase that exceeds 20 hrs in primi 

Nk 1 ^ . oiii nhnorrruil - 


l,i is abnormal.. 

’ hr* nW en t is usually done umess mac us any 
^^‘^"^pediting the delivary. Rest and analgesics 

^ . -.t_ u /- .o r err 


f 3 7 ) T 0 

, V - 


for e-'r 

.^liyg'^piL, female with h'o previous LSCS 
° ]i ics department at 37 weeks with BP of 
»' ,s to obs,e !" C 9 ihumin is ++■ On pelvic examinatit 


eni ai ji «vrt/o lm ui 
» A ijn'S 10 ° bSlC1 7albumin is ++• On pelvic examination 
f^lOO- I ,er “"V s0 ft with 50% efTccment. Baby’s head 
1 i<i sfoUndt d nuate and cervical os is closed. What is 

^3 pe |vis 15 ' n a, e management step? 

V^Xl« regime and then ' ' 

A \ntih>T 

' ' jb0Ur nd watch for 10 days. 

labour spontaneously 

cJn Caesarean section 

P 0° n1 po Caesarean section) 

(A ns-' w 


M/m in >37 wk 


No P re 

eclamptic 

features 

gp is persisting 

high 


Anti hypertensive 
and call back after 
1 wk 

Expectant m/m till 
34 wk 


Termination/ 
wait for spont 
labour 


Termination by 
LSCS 


Grave 

symptoms, no 
control 


Counsel and terminate the pregnancy 
to save mother 


‘' lc «'cai management 

B. Repeat hCG after 48 hours 

C. Repeat hCG after I ueek 

D. Serial ultrasound 

(Ans B.^ Repeat hCCafiv, 48 

Ultrasound at 1000 IU B- Hrr i . 

trrty significant infomation. So ("lire's"."' 'mu' 

repeated after 4S hours lo see increasing o’, decLsing 

- Increasing trend especially at least 66* r,c. 

viable pregnancy * * suggest 

- Drereastng trend plateutng ma . v K . dto 

T.?™r" " m ' K esc 

P-hCG is repeated after 48 hours and it shows 

indiemes £££ 

”^:x < r ris ' +Mem,,,> “-" usGb 


otstnuG 


M/m of Tubal Ectopic 


Tubal ectopic m/m: M/mofpregnancy w ith PUL(pregnancy 

ml,UCe initiaip^hCGuftri^c^ eclopic) d 5 ' 11 ^ P ro geslerone and an 


. | e ^35 h/o 6 weeks amenorrhoea. USG shows empty 
' ^fjne cavity . Serum beta hCG titer are 1000 1U. What 
Hculd be the next step in management? 


Progesterone 

(nmol/L) 

L_ 

I o -J 

U2 

Probable d/g Follow up j 

<10 

>25 

Spont. 

resolution 

To return if in pain 
or experiencing 
problems 

>10-20 

>25 

Failing 

pregnancy 

Pregnancy test in 1 
wk, if +ve -> repeat 

P hCG 

>20-60 

>25 

High risk of 
intervention 

repeat p hCG in 2 
days 

>60 

<100 

Normal IU 
pregnancy 

repeat USG when 
predicted rise in p 
hCG > 1000 IU/L 

>60 

>1000 

Missed 

ectopic 

pregnancy 

repeat USG scan 

ASAP 


• Laparoscopic total salpingectomy is the surgical TOC for 
women with healthy looking contralateral tube. 

• Systemic Mtx can be considered for women with 
P-hCG value 1500-5000U/L. 
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k . orv ^k-n’ J for 
r« 


^■kVlL-vI 


Common complication ot - 

failure. 


lc<? nt; 


In 


'>t 



ufjf' 


L-k 


l" ^ ' 
jrb'CO 

H |LrKC^'~T" ,U 
(,4n» _..«-. 

rrj- m 

»it.i *^ , * k - n< 


jcutc pancreatitis i n _ 
preterm descry occurred J° gnan c> 

Asscsment of progress o| U | lng ^e 
Partogram 


•>l 






ftln 


IS 


C 


.ported after APH 


At ^cotn^ M ,peen.w-- . nd .s 

.«./> . _< NfH-hjan syndrome 

, prf condiM*rfi o j nK -norrh<H.-J. 

Jmc^orr ' ,fK '‘ 1, 

. i>.l of ,cfur hjir grow tfi 


artogram 

Cyclical hematuria 
fistula. 

Most common presentat 
uterine bleeding. 

Pregnancy tumour j s 
hemangioma, Granul— P '°S e n 


,n female *** H ^ 


S 


N 


°en 


^Or, 


>n 


t'on of [ 


's 


s 


ei Vo 


>rriy 


% 


V 


I4 S 


% 


Portia 


»c 


;\ 


lactation 
1st symptom 




-- . m the first 2 months of 

and Corpus leutcum. 

C^icc a.cel contract 


It is a benign vascular 1 esT V ' daru, nl anUI °^ 
and skin, and appears as T ° c c Ur , \ 

irritation, physical trauma ° Vcr er 0 ^ 0 ^ l . "> 

I, is often found i„ volve [ “ r li s V 

& neck, the skin and nasa . ^ ^ pS^O 

fr- n lui. r : om ; l,c ■*«* 


ve 


Pregnancy 


* ^ h ''A i 

NOT aAv twin nrei.n a r,~. n ° r Krar ^ul-^ tl ti<^ ^V.S 


Determination of gestational 


is used. 


Postm° ma, °^ 
mai Uri ty 


l| Sh. 


age 


Prenatal diagnosis or Down' 
- 14-18 wks 


>n i 


st 


lr ‘hii 


n's 


contracrpin - or diameter ts 

Obstetric t 
A 2j-)CJf-old 


Pre-labour assesment of Ce 


s >nd ro 


A' S( 


ler. 


»rti e 


rvix i 


is b, 


'Cst 


A 


Maternal obesity is a'sso c don 'by ^ 

gcstaltonal hypertension n Wlth in Cr 
diabetes, and high fctal binh ”” cl =ntp sia ls 'J 

A32yroldpre Bn amre m ale„r..._ gh ’'H0ftk>l«L' 




be 


Utne ant,epileptic* for a seizure 

m ,r d «bcn s'«" J Mk ^ 

f* u marr .. mrienl? —> Any time as 


“She 


^ r£, ,,,'this patient? - Any note at 

jurP lrmenufion is adit jm . spcctive of pregnancy. 

— f r r: — pr^*™" 1 * rc«r«°*; 

f/ipristaJ acetate. prc -operative treatment of 

nnJulator (SWU « -ed 

tiHxlefateioseveresyrnpton expression is ted 

In nramal pregnane) hepatic l - 
JndCVP,, ^T n Tfes 5 in'nonnalp ree nancy. 

. 

Tmane"ter J to"”slK>iiWer dystocia -» MeKoberl's 


^3. -.up.cgnamiemalepres OonJ^L! 

over face, as shown i n i mage Svv,t hhy^ ^s'^ 1 


Chloasma. 


• Itnag 


ige shown below is show 


imaec - h>< 

"> c lu N 



Xomoenpitne in into ofpcripamini cardiomyopathy 

IS to be beneficial. _ 

gency contraceptives are used within -> 7. hr of 

tec ted intercourse. 


i-mgnancy striae &ch|oajma( 
Buddha sign is seen in immune h *"»' 

(Rli isoimmunization). p 


Dorsal lithotomy increases outlet 


j ...weaves outlet diam 

• Histologically the diagnosis of cervical b> '^Ht, 
by Rubin’s criteria. P re gnan, 


Nuva Ring contains EE 


4- IT*_ 





,1 1 .vfc after delivery and * 
V ' S!C ' <R °’’' n ' S 
inscrli 0 „ Pio develops in 20 

C- i ^^d«>-“ ,COU '" e ' OCP 

,d ;.."’ n ;^en.ove«'«' 

igS'^“ iiowiih "" we,sh ' 

»' eight . Reversed diastolic flow 

?***£* ^ - AFy NST/ foc,a ' 
. rt hVS' cal 1 


Vulvectomy is done in - chancroid/ warts. 

Spiegel herd's criteria Helps to identify the ovarian 
pregnancy from other ectopics 
► Gestation sac is formed K)0% (completely) at (1-hCG 
level of 2400. 

• Minimum |)-hCG concentration that blood serum test can 
detect is 5 mlU/mL. 

• To detect ovulation the best method is endometrial biopsy 
during leuteal phase. 

• Ovulation depends upon Lll + FS11 both. 

• Vaginal sponge failure rates for women who have never 
delivered vaginally (nullipara) range from 9% to 16% and 
32% in multipara. 

• Ealry ammniocenlesis is done b/w 12to 14 wks 

• K.b. Test —K.B test is used to determine the amount of 
mixing before giving Rh serum . 


a 


oBstmtts 
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Gynaecology 



MEN OPAUSAL BLEEDING (PMB) 

ca ,eofPMB 


POST 

Sth .m.«>l"'"‘ ,l 9 ,,,a 




51*«dJnf (PWB) 


tMckne** 


<4mm 


> 4mm 
No C* ttcftoili OW«l 


ff rrcurifntf 


Hysteroscopic 
directed biopsy or 
Fractional currettage 


follow op tor 

o * o 

endometrial 
aspiration 

r _^t„al sampling for HPt 

. r.MH II P'V hlctJmg rur »I: monlln following ..*h«d 

nicni’pJ asC 

• Causes estrmicn for HR I leads to 

: essesss . — 

pol)P. 

. PUB. TH. /1/ir.l cases are d/to malignancy) 

„ Gcmtal malignancies (I/3rd cases . 

, M/c cause ofPMB in India: carcmoma cerv»x carc.nc 

endometrium .. . 

M , „usc PMH - Atropine/ «n.fc endo" ctmt^ ^ ^ 
first lint- imcstiitolooi “ CJ '* “ 

IlystcroscopJc biopsy fb currettage. 

Z, invrsticiition in . c«c «f MB B - ^ncnonnl 

RKkof Ca umlomclrium in women with PMH tes with 
a ,.e: -1 % at 50 > rs and 25% at 80 yrs of age 
Jn post menopausal women endometrial thickness on 
TVS should be <4 mm. If it is >4 mm then 1JPE of the 
endometrial sample is mandatory. 




pa raCC 

' rt I para^ 


/• 


sb° ve 
| to 1 

rvica' 

ctri 

,'soqo 



point B | 


2 cm above and 5 cm 1 

lateral to external os 1 

1 obturator IN 1 

a'/ 

i l Kl 

LJ 

— 

icGV_ _ 

1 4000-6000 cGy 1 


• Earliest postmenop ausa| 


85 kg 


“'Oily 


% 


POiNISTOjFpcus-^J 0 * n <X 

+ Tram Va9inal “"ogropc^ 

investigation in a patent wL *> h 
-> Fractional currettage which -y 

replaced by endometrial s *°* 9o/ <* sto n 
+ Hygroscopic guided biop^ P 9 fe °<O /0r »iu " 
is especially useful in *'* n °» Q 
endometrium where blind bj J °f / 0fQ; /j ** ^ 
* /n C ° Se 0/ PMfl ° definite 2^^ t \ 

(HPE). ,09no *, s O 


* lx of choice in on elderly * 
endocervical curettage 00lar > 


:n al failure/uremia, 
wt (obese) comes with 
bleed, the physician should 
!•>!' ' fJ bn»oo- - use of estrogen to relieve 

: 1 ,,,r lS ° v iod‘ scrl c <m / c cause), then endometrial 
>f\ fef ' , , v mptoP» s W 


,f<> 


2 el: r e,™r ry =» *« 

3. Persistence of _ f ^ b " m °™ Uo ^ 

proliferative Anovnlato^, cycle 

, nr . „ endometrium 

C/md: Suspected sepsis or confirmed malignancy to avoid 
chances of perforation and infection. 

* Risk of progression to malignancy 

Max- risk is a/w cellular atypia and complex hyperplasia 

Simple hyperplasia without alypia _> \*/„ 

Complex hyperplasia without atypia —y 3 % 

° Simple hyperplasia + atypia -> go /o 

° Complex hyperplasia + atypia -> 29-30% 



W , 5 V 

r,^ 3 ' 


POINTS TO FOCUS 


1 







Scheme to Investigate a ca 
abnormal pap smear Se ° f Po stCfV 

^ita 

• If r> lady comes with contpl aints „ r 

or postcoital bleed -> Do Postnw 

If while inking pap smear^' 2 ' 
grossly visible grow,!, ■„ f/ S . 

punch biopsy at Cervj Cal 

If nut visible -» Calposcopic g uideH .. " S 

• II pap smear shows severe d .‘ dbl0 My 
colposcopic examina" (visualize^ 1 ® 1 * ~>N t<1 

II colposcopy is abnormal -> N 

directed biopsy and ECC i s Step '» coin. 

biopsy findings mandal °'y ,, T S* 

• T/t ofCIN and Ca Cx ataCC|(! 

(TN I, II, III—>LEEP/Cryotherapy 
Microinvasive/Stagc 0 -> < 3 mm ^ 

>3 mm -^Radical hysterectomy 
Invasive Ca —>T/t acc/to stage 

1. Stage IAI and ClSitu -^Conization (in > 

BSO in old pt. ■ 

2 . Stage IAI -11A ->Wertheim/radical hysterec 

3. Stage IIBIVA -> Chemoradiation. y 

4. Stage IVB -> Chcmo alone or with radiation. 


, A PANlcouoyi«Il 

'^TTpapinikolaou and Tract. 

Georg 10 d to a |i women above 21 yrs of 

' ^‘Tf cancer cervix and 70% endometrial 

. used to scrap the squamo-columnar 
spiit^ 15 The s iide is fixed with the 95% ethyl 
- •<£ - 0[ , ^ stained with Papanicolou stain. 

f>lorma\ cells. 

inflammatory changes/ Koilocytes 

Mild dysplasia (C1N-1) LSIL 

Moderate -severe dysplasia (C1N 11 + 111) 
(flSlL), CIS (carcinoma in situ) 

Invasive cancer 


9- Corkscrew shaped endometrial gl and s are seen in -y/ate 

secretory phase. 

* Luteal phase de f ect can also be diagnosed by endometrial 
biopsy (which shows a lag of 2-3 days between calendar and 
histological dating of specimen). 


-> 


<1 

St 11 - 

U i.lV"* 


FERN TEST 

• Feming is found at the time of ovulation. 

• Feming is d/to high NaCl and low protein present in 
cervical mucus secreted under estrogenic activity. 

• Disappearance of feming is presumptive evidence of 
cessation of pre-ovulation phase/appearance of CL activity 

• Pre-ovulation mucous has a great elasticity a phenomena 
k/as Spinnbcirke (//thread test for estrogenic activity. 

Post- ovulation (secretory phase) mucous is more 
tenacious/viscous and loses threading, this phenomena is 
k/as kick (It is d/to high progesterone and is a presumptive 
evidence of ovulation). 


Coni; 


nation 


lyoun E).TAH* 


procedure by D and C both for diagnostic 
,DOne .us therapeutic purposes 

3S ' U ,>iic in: Infertility. DUB. genital TB, PMB 

i„: DUB, endometrial polyp 

^ ed in pre-menstrual phase (23-26 days of cycle). 

1 ^ l ' n 11 hp done in either clockwise or anti-clockwise 
ll should oe . 

liKClion from fundus!° mlcmal 05 . 

■ Interpretation 

c of superficial cells => Estrogenic phase 

(proliferative) 


LUTEAL PHASE (PROGESTERONE) DEFECT 

• Implies a deficiency in progesterone secretion from CL. 

• Serum progesterone levels on day 8 th after ovulation are 
<10 pg/mL (value <5 ng/ml). 


ifl POINTS TO FOCUS 


+nce' 


“F Serum progesterone levels on 21st day: 

if <5 ng/mL, it indicates —► LPD (luteal phase defect) 
if 8-15 ng/mL -» Ovulation 
if > 25ng/mL —y Pregnancy 
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r *o,’o'i' r '- >fK ‘ receptor 

* - 

tnJu. i*'" d uf ' n * 

„; pnn.V'W'^ ,MHn l " .; , ufX ljf J for d t 

. vs***** £££**> ^...0 

• c ,0 ^ rcf-r^' J |hcmJJ , sM \ ol *' I* Jj >' 

. sKift Jifr ‘ ,f 1 ^nx* of endogenous 

• K. ^: iK ; rK . dunn, 

Pr^-oic*** ‘“"T 

" MJ " r ’ U aZ «<!* ^ m,u ' i' ro * nlcw ' K 

fKXi <--» n ’ r ‘ * 1 ' 

< 1 .™,phene <”"* j , ,,, ® entire 

HMC. .-hreh «— Mh tM 
( >» jri.in cycle 


POSKOITALTESTfSlMS/HUHNErSTISI) 

. , red f c-inete L/thr »/ 

. reformed ^ ,„,erection h/w sperm and 

mn n nuru- I tie 

° f "TcXcrvhrel mucus is inspected fur clarity. 

‘ r ,r Z’ m c Z»‘» number anda«..i.> ofspcrmato/oa. 
femme.. ^ f( , r dclwlion of anti-sperm anti- 

' “ZTZ l.»i«w f— " Iidr '’ rcscncc ' r "" b,,s 

movement of jpemiaio/oa). 

::rT"i) w*n ^ < ,rosr “ sion ° r 

dead sperms/ <3 sperms per .IFF 
by confirmatory tests . «bd. are sperm 
a r>r>|utjnj(ion test and iniinunobead tests tic. 


POIN TS TO FOCUS . 


* MMer-Kurzrok test 

Consists of placing ovulation mucous on o glass slide 

studying for penetration by sperms. 
v Zona-free hamster egg test is another sperm pen etraUontest_ 


Conditions which are EpdemctrW hYPffPlM b. 

estrogen dependent if fttn in 


IDEAL TIMING FOR 


Endometriosis 
Endometrial Ca 
Fibroid 
Ca breast 
Erosion of Cx 


PCOD 

Granulosa/theca cell tumour 
Estrogen t/t 

Tacth. 



Rjdiological 

young/reproductivo n a 

^Orrip 

• Tubal patency test n 

(Hy5teros a ipingogr aph , 
detection of tubal pat^' 

• Fern test ^ 

• Post coital test 


a Ys 


Of 


c Vcle,; v c (( 




a *V, 

Ph '‘Cv 
% \\ 


Endometrial Biopsy 






POINT STn 

* Dilatation and curettaq, 
carried out in late pre . 

^t In superficial, ayer 

* Beit res, to assess lmole 
hormones. 






\ 


for 


D/9 


men ^ZL:i s 


shed 


io Se 


re Pro dl 


du rin _ ° Pf o 


% 






acf,Ue Z°\\ 


■■r». c.e Ullll/pjj j 

presence of lactic acid a !'> d cp _ , 
vvliiclt best prow at p|, 44 , “ 0<l ' r lei n b "S. ,, 


which best grow a, PIM ™' . 

AWor/o g . v «Shl,ac idl ; ;<<<■. 


Us cd 




Newborn 
I (Ml 0/95/5) 


5.7 


'^rrr, 


Infant/ Child 
(Ml 80/20/0) 


6-8 




*V 


Puberty 
Pregnancy 


ep *K>l 

Par ab as4 | 

91 cells 


(Ml 0/95/5) 


t P 


^Icul* 


Reproductive life 

Post partum 
(Ml 100/0/0) 

Early menopause 
(Ml 10/100/0) 

Late menopause, 
elderly 

100 / 0 / 0 ) 


4.5 


n,efr nedi 

Sup erfir ,. 


If 


Pi,iba »h„„ 


Intei 


Ilf 


Mediate 


cells. 


(Ml 




n r-sJ^oatoln -> Ucm ’ to,e ' 
W° mMS eP “ k C '" 5 ' 

use and pregnancy 

° -* Parabasal and basal 

- 


C ^l^.snia l b >' 


^ tc;' rCin . L !'cysts* 


, pES) 


—> 


Anterior wall of vagina 
Posterior wall ol vagina 


• Unicornuate uterus is usually xi™ ,.c 

majus. SUdMyd/wcct °P>c ovary at labium 

• liicornualc uterus presents as unilateral dvsm * i 

• Couvelairc’s uterus is uternni y ‘ cnorr l' o ca. 

inlo the uterine myometrium. ^ “ P ° f,U ' xy - bleedin e 

• Arcuate uterus has best reproductive outcome 
M? < J 0l,s ,n 'ng of the uterus is called endometrium Surface 

• For uterine malformations: 

1st investigation -> MSG (screening) 

Investigation of choice — > MRI 
Ciold standard -► Hysteroscopy + laparoscopy 


f C l ' C> ' Sl dv/veB inal 


Lateral wall of vagina 


— > 


& 




sion 


,ien whi cb 

<> common* 

-tores 

>olin g* 1 


Post wall of Cx 
(Squarno- columnar 
junction) 

Left lateral wall ofCx 
(30’clock position) 
Postero- lateral portion 


n | r tL, ",.„ olanci 


P 


Jf tl' olin S 


land cyst 


^' scysl 


^pgSfsjoiocyi 

«« "W <" 

* ^srer clale^tH - 


Posteriorly in fouchette 


17.2 UW 


anatomical aspect 


UTERUS 


GYWtECOU 


Uterine anomalies & imp. findings on HSG 

Vmdga courtesy: Dr Shilpa Agrawal] 


At ant. 2/3rd + post. 1/3 
rd junction of labium 
majus (inner side) 
Postero-latcral wall of 
vagina 

Anlero lateral wall of 
vagina (10 O’clock, 
position) 



Fig.: Bicornuate uterus with bilateral tubal block and extravasation 

of dye 


, M/c congenital anomaly of uterus is bicornuate unicollis. 

, septate uterus is the m/c anatomical defect causing 

recurrent abortions. 



Fig.: Irregular endometrial lining with left sided fimbrial block 


i 
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Fig.: Bilateral cornual block 



Fig.: Unicornuate uterus with tubal block 

l 



^Ststofocus k 

* Endocervix is lined 'b^T~r 

* ™ e s <7uomo-co/ umnor • / P '«), 




le /'l- 


squomo-colu mr)Qr jJ ds ^r r)o , 

+ Thereisnos “bmucousl aye n r ' 5Situ °t e„* . . 

* Fa "°P‘°n tubes are lined h ° en *>m °%.H 


+ « r ,w shai ; c ^S>^ 


t Wm n »' l X 

>*^s 


poucb; ore homologous7o ^o/ e , + 

appendix of testis. Ut r j\ 

* ,r °^" 1CUlus V 
Gartener duct. Hydatid of Mn P °'°P h °r 0 n \ 

. nntENs M/c conngura^^JWi. **■ V * 

m shape, whtle the cresr hyn Xi aiK S 

prevalent in children over'""' 

myrtiformis is hymen which if 3 *a>» *> 

cicatrised nodules, seen after If '"Wely, C, 0 

• ceffl'/AV Shape of cervi'V‘"’«k. N> 

who are nolliparous, or have If “'*««, „ ' 

appears to have a small circ u |", Biv '» CX 
its center. In parous women ,h ° Pe,>i "g (el ' \ 
external os has a more slit Bk e I l ‘* ,Vi *« 0' l '< 
Corpus (hot !y of uterus): C£ , n * appearan ce. 

Size of body of uterus tes as J ( '"° 

ratio tes. (Remember that if c f,f Vanc «- So C(m 

same will be reversed], ° bod >' falioi, , :c t 




y 




il> 3 


yjf 1 


,C< 

y-- 


„ r 3-aortic 
P , 0 rtic LN, sometimes to 
Par3 ;Sial inguinal LN 

suP ertlc 

. lS _> para-aortic, 

FUfld Superficial inguinal, 

Int. iliac > ext.iliac, 

0o< Ji,. _> int.iliac > ext.iliac. 

Cervix 

or l/3rd -> Ext.iliac, 

Up j ., e i/3rd —► Int.iliac, 

Pj1ldd , /3 _> Superficial inguinal 
Lower i/J 

Superficial inguinal LN 


peep 


inguinal LN or LN of Cloquet 


tglycogen content or cells a ii™r 

atrophic vaginitis, leucorrtwa, 'blj' Sc " ik 

pruritus. n X dyspareuma, 

• Hormones: Estrogen deficienev 

and FSH), y ’ £ ona dotropms (LH 

• Osteoporosis (bone loss in -wi-u ^ i 

. \T eT ! hinnine ofcorto) — ~ S 

■ strogen cream, biphosphonates, SERM. 

• HRT is indicated in menopausal women with 
morbidities.HRT ies osteoporosis, colorectal 


co- 


I cancer. 


17.3 


PRIMARY AMENORRHEA 


D/D OF PRIMARY AMENORRHEA 


,1 men* 


pdrome 


Turner’s 


MRKH 

syndrome 




f f4 a - 


tual 


Absent 

+nt 

^Atrophied 

Formed 




,tfenop ause 


rpm ature ovarian failure. 

P i n amenorrhea for at least 3 months with 
rff: ScC u/i H ratio, and low E, level in a woman < 40 
fF sH - TF Remember: in PCOS T LH/FSH ratio] 

%TS of aS e - 1 d/s are re poPed in 30-60% of patients 
' Aul oim nlune t ing occur in 75% of patients. 

H olH uslieS 

n0 pausal Changes 


MRKH 
I Syndrome 
I (Mullerian 
agenesis) 

Iais 

(Testicular 
1 feminizat") 

1 True/pure 
1 gonadal 
I dysgenesis 
I Turner's 

I Swyre's 
Kallaman's 


Normal 
46 XX 


46 XY 


Absent 

uterus, 

absent 

vagina, 

normal ovary 

Atrophied 

vagina 


Normal 


-nt 


Normal 


Normal 


■ nt 


45 XO 


Normal 
+ Ano¬ 
smia 


!rir" er 


lH and normal ort FSH 


Normal n 0 / 

uterus Under 

developed 

Streak gonads Under 

developed 
Absent ovary No 
Delayed Absent 
puberty + 
micropenis in 
males 


-nt 


-nt 


fjorm al “ ] es 0 f irregular and heavy DUB are d/to 
“'"^endogenous estrogen (unopposed by^rogesterone). 
excesS women additional source is Taromatization 
ln ndrm’enic precursor (also seen with liver diseases, 
thyrotoxicosis) 

Endometrium is proliferative and possibly hyperplastic 
' because of unopposed estrogen. 

postmenopausal Changes 

, liifna: Thinned, dry epithelium with pale vagina. Basal 
and parabasal cells are found (superficial cells -nt) 


Normal stature with 1 0 amenorrhea is seen in 

Kallaman syndrome (m/c cause) 

Pure gonadal dysgenesis 
Swyer syndrome 


Swyer syndrome 

• Pure gonadal dysgenesis with 46 XY, 

• Defect lies in SRY gene at Yp11 -> Phenotype female with 
sexual infantilism, 

• Normal stature with 1° amenorrhea. 
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17.4 



£*9* 


-—- 

ArfRtfH/M'r* ; and 
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D/D OF SECONDARY AMen 



, _- I nr *1 fit* 

h"" nit ’ 

0 n 

'“" rfl ' J , ,i n.«*li ,I,J - ^ ' fl11 ,ii /" amenorrhea 
. . in j f normal) 1 

lJm , ruarirt ^rcie cstrot-en. 

., u Utumn^ LanaP 

, > 7-f -rnr n ,,JJJ ""'' jn j r hcn°t>I* female 

*** "* *"*' 

« ,rna/ D** i,Jn ° 

ifnal* 1 *' 


.MvnyOndro'netAIS) 

a ,l t mlniz>tlon srnd.) 


^bd«ia=* _ ctairaosonl e (xql 
ii «nl on Ipni- ann Ul . , 

„,„«//> i» P-"’™' IM " CU ' 

icrfurc Kkj- sl»uM «" tavf , ' K ' ,r *™ dl 
„ , c ,ujI dt.clopma ii tas occurred (up 

... f 


arc fjnnt-r stage 4. 

,)/Gonadotropins (LHondFSH) 

re testes which are inlraabdominaL 
lies inguinal hernia. 


PCOD/Stein Leventhal Syndrom e 

• Polycystic Ovarian Disease (Peon 

androgen excess and chronic “ » t0l% 

• M/c cause of hirsutism and virili zat ° n - 

. A/w. Obesity, hirsu, ism , s**"*,. 
oligomcnorrhoea, InferliUty, eil( , ? *•<? 
carcinoma tr, al hyp e ’*« 

• Father. B/L enlarged ovaries with subc 

cell hypertrophy and multiple follic^** 1 '^ 
" necklace appearance"). CjSls P v ei^ 

• Diagnosis of PCOS Rotterdam's criteri 

1. Menstrual irregularities (oligomenolL 

rhea). ****** 

2 . Hy per androgenemia -> S.testosterone , 

raised 70-150 ng/dL. ,ev «I «fe 



ovaO 



Asherman Syndrome (Fritsch syndrome) 

• Results from vigorous curettage (D and Cl . hysteroscopic 
procedures, post abortal puerperial infections, uterine 
packing for PPM etc. leading to adhesions and synechial 
formation in uterine cavity. 

• M/c seen after post partum curretage D and C is the m'c 
cause of uterine sy nechiae and Asherman syndrome. 

• C/f Amenorrhea and infertility. 

• D'g is confirmed by direct hysteroscopic visualization. 1 

• c/c - risk of placenta accrela in future. 

• T/t is hysteroscopic synechiolysis Cb post procedure 
insertion of Cu-T along with oral estrogens are advised to 
prevent post-op adhesions. 



enuitouo&'i 


DUB 


ft 


use 




of pearls appearance 


.esterone (which may be absent) 

ft ff sH atldP 'ed it is l- 3 > n PC°S 

• .ft c( ..in is re' v progesterone 

1 ' et )%, I and 


The etiology of dysfunctional uterine bleeding (DUB) or 
abnormal uterine bleeding is purely hormonal. 

High estrogen in the blood —> results in proliferative 
endometrium —» Induces hypertrophy and hyperplasia of 
the endometrium. 


.k' 1 


sH 


iH^noCL 


in -- , • /t androgens in 50%, 

‘.S T.es.os.«one). abnormal GTT 4’ 


ITl POINTSTO FOCUS 




e^dheas 

ranee or 


hyperinsulimsm 

endometrium 

^"fjcao'^ noc Other useful drugs are: GnRH, 
■ . 9h ene is DUL ‘ 


•neJ'° nL 

Tui' 0 resis 


■ ^ M,rena 

W*" r 



excretion 


normal in PCOD (As 


*^ liSPOt irilaWdrome in which 17- ketosteroid and 
* Bd- Adr ^ c ° r 9 e tion in urine is increased --- 

tsr°9 sn J X - 


•V Cystic glandular hyperplasia ("swiss cheese" pattern) is seen 
in metropathia hemorrhagica (Schroeder's d/s). 

•h In 80% cases DUB is due to anovulation. 

•V Estrogenic phase of menstrual cycle is characterised by 
proliferative endometrium and progesterone phase by 
secretory endometrium. 

Halban d/s is characterized by irregular shedding of 
endometrium. 

Halban theory deals with lymphatic spread of endometriosis. 
Halban operation is Antero-posterior obliteration at pouch of 
Douglas to prevent enterocoele. 


Mittelschmerz 


if Hiis utism, Amenorrhea & Obesity 



Hormones | Other/F 


PCOS (St"" 
fvsrdi a!] 


Cushions 

syndrome 


F >M 

XX, 20-40 yrs 


I urinary 
cortisol 


iirenege 


nital XY 


LH 


synd.lCAH) 


Triad of obesity 
+ hirsutism + 
oligomenorrhea 
Hirsutism, 
amenorrhea, 
central obesity 
Premature 
virilization, small 
testis 


Mittelschmerz is the pelvic pain that some women 
experience during ovulation. 

Ovulation generally occurs about midway between 
menstrual cycles. Mittelschmerz is a German word for 
"ovulation pain" or "midcycle pain". 
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SOME DEFINITION 


Precocious puberty in female puberty (onset of secondary 
sexual characteristics') < 8 yr, in male puberty < 9 yr. 
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»^rs^~~rr 


DRUGS and hormonal 
preparations 


Uses o 


f Estrogens vs progestogens 


cwpprMS pituM^ CnfPOP 
>birth controlling P' ,,s ) 
^ophylactic in PCOD (to 
■event hyperplasia) 

.lliative in EndoM and breast 

I. 

■ of Endometriosis, 
t reatened/habitual abortion 

conjunction with estrogen to 

luce progestational effect on 

;rogen primed endometr.um 
agnostic test for evaluation 
amenorrhea) 

bolic effects 
IDL (esp 19-nor 
:osterone derivatives) 
cell function, l CMI 
riuretic action (which also 
lulates aldosterone) 


Estrogens 


• Rational use in 

postmenopausal women 

(HRT) 

• T/t of gonadal failure, 
control of fertility 

• T/t of Ca Breast 

• T/t of DUB 


Metabolic effects 

• T HDL and TG-Level 

• f Level of proteins 
secreted by liver 
(CBGcortisol, TeBG/ 
Testosterone 
TBGThyroxine) 

• C/Ind 

Pregnancy (may result in 
vaginal adenosis) 


* SensItMt, of Mi"* musculature Is enhanced by estrogen 
and inhibited by progestrone. ___- 



Female Hirsuitism 

• Seen in pc °D, masculine 

• Drugs used in t/t are- n ^o Var - 

low dose 3rd ge n cstroge^ 0 '^’^^ 

• Danaz °l shou ld not be o; flnc strid 

androgenic s/c. k Vori : c * Jfl 




GrtRH (Buserelin, Factrel e- 

On/f/I f i/rt *-i f vlO 


r H 




Pulsatile doses 
In pulsatile doses 
° '"fertility caused by p Cnr 

° lndl,ct 'onoro Vu |ati^- Dan J 

° DUB 

° Cryptorchidism in ma , 

In continuous doses 

° Precocious puberty 
° Menstrual abnormality 
° To shrinli size or fibroid prc . 


«\k * 1 


"ij 


Q t) 


A 


% 


'K 


•if ^t" 


hil . barrier method prevents TS of Lower genital tract (Vulvovaginal TBI 

P lD risk of PID is maximum 



ainosis 


is found in woman w 


ith 


traXX 

Ampulla in fallopian tubes 

: \ TB ,s , n0/ x > ovary 15-25% > cervix 


^ n 'im> %)>0Vary 







.0-30 >e 


ears. 


\.\?* lP o‘ TcC,cd , i S hematogenous 

'^^o f5prL Tin ^Hematogenous spread 

VCr i G^ ul1 , Retrograde s P f ead). 

j Jr 1 ..rilin' _v\,liirliVi* 


^ ..tncU'UU' _ ^ in a ^productive age female 


°Per ai i v 

Danazol is Useful in y 

1. Endometriosis 

2. Fibroids 

3. DUB 

4. FCD (Fibrocystic d/s) ofb reasl 

5. In some cases of menorrhagia a 

6. Last resort in some cases of n S 351 re s 0n 

CCOcio ^p ub 


b’L 


^^•^^nitalTB 

**&**%& m - «* 

• ‘ i ; n geni'ai 

<fP f jing in b 

•' c, ‘Irtiass- hc infection descending from the 

is atTeoteJ 


\f< 

’ >* 


erty 
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PID 


INFECTIONS 


Ascending infection is co mmo „ . 
membrane is involved first, fbe . 80n °mit*, 

discharged into lumen which diJDu '“'"’ a ><n 1 , S 
end. Ulceration of mucosa leads 
blockage and narrowing of lumen Mh «io ts W *! 
In acute PID m/c complain, is abdomin., 

Classic triad of cl/f: Pelvic • ° a pa ' n - 
ten dcmess/Adcn e\al tendcrnessTC f' n * 

In chronic PID constant low abdominal . 
worse before menses. O/e 'Frozen pe| v i,J’!'",' ki *S, 
Virgin girl with PID is tubercular in nature f °"" 1 

M/c cause: STDs (Gonococcal and chlamwf t • 

> a ‘al infecti 0a5) 


-amotion. Other sjmptomVsigns arc: 
is T'lnenhca. dvspareunia. menorrhagia etc. • 

• b,ooli h hiEhb r 

irko* ld3> ' made by hygroscopic biopsy. HSG 
• J, is "phv) is usually contraindicated in 

'l^rfHSG done, findings “e> _ 

:ti' fdS ' crisutic "lead pipe appearance of lube' 

< R'- : ' d . PL h appearance 

Co' fclu n j variation in filling density. Maltese cross' 

• w**®**. . 

^ I block, calcification ot tube 
. (\ 1flUl3 ^^ a pp C rancc and dilated distal end of the 

5 ^' ^xo-salpingil' 5 )- 

tub-sv .veils pale endometrial cavity with 

• B Y^2si° ns obliterating cavity. 

pd 11 ! 11 . Lj r , nsV taken from lubes or other affected 

, upf c,!Ct,p,t r 

area. 

. T t 


A TTx6 months (first line Tit) 

, Surgery' 

Indications are 
lCt ivc lesion/mass 

l|j j s j ]1 TtA.l l ns it wav e au<e reactivation of.T.B 

, p:j. Pregnancy rate is only 10° o of which only 2% women 
have live bom child. 


. progression of d s. persistence of symptoms/ 
ss/fistula despite chemo Tuboplasty is 
noiuu-^dLmayA' a use te a c l 
t of infertility with genital TB -> IVF. 


Rare constitute 1-2% of genital TB(least common site) 

■ Usually secondary to extension from endometrium or 

cervix. Sometimes primary d’to transmission from infected 
partner. 

Presents as hy pertrophic lesion or a non- healing ulcer of 
vulva or vagina, mimicking malignancy. 

OTHER PELVIC AND GENITAL INFE CTION*;/ 

CONDITIONS 

• I 'af’iniris 

° D/to Trichomonas vaginalis, candidiasis, bacterial 
vaginosis: 

° M ' c va £ ini,is DM and in antibiotic abusers -> 
vulvovaginal candidiasis. 

3 T/t of Trichomonas vaginalis and bacterial vaginosis; 
Metronidazole 2 g orally single dose 
T/t of Candidiasis: Fluconazole 150mg orally single 
dose ♦ Clotrimazole pessary 100 mg intravaginally k (, 
days 

Cer\ iritis 

Commonly ilto Neisseria gonorrhoeac or Chlamydia 
trachomitis. Other organisms causing cervicitis arc; 
staph, streplo. E. coli etc. 

Recommended ft is tab azithromycin 2 gin orally under 
supervision. 

Erosion of C\ 

Common and often recurrent in cervicitis. 

E strogen is mainly K^ portsihk for erosion of Cx. 

Apart from birth it may occur before puberty or after 
menopause. 

0 /-<• I't rvu Ectopic squamous grows downward 
Las cpidermalization which looks like epidermoid 
carcinoma but it is neither malignant nor premalignant. 

• Inflammation of C\ 

May lead to formation of Nabothian follicle. 

• Gartner Cyst 

Cyst arising in duct of Gartner (duct of epoophoron). 

• Bartholin cyst 

® Chronic cyst d/to blockade of bartholin’s ducts eithi 
d’to inflammation or accumulation of secretions 
Bartholin's glands. 

Usually a u/L swelling which bulges across vagii 
introitus and produces discomfort, dyspaeunia 
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. »» trc Kvatcd >n *b* 

,,nr<-«'*'“■ ^ dt _, [.w"" ^ dun „ t . 

- — 

..tiling bhU m (m c M«** 

„ _ ^ cwU ‘ „ llh mc n.tru 3 l blood), 
.mpc-for" h >'"‘" i]tL\'abdoniinilpjm“itho°tmcnves. 

i' f‘ ,und rrd collection retention of blood in 

■" c ,„--,^1, 

t X.nbnn J -'- 1 '" h - a '" mC,ra 


caused by mixed flora 
vazinalLi. Mycoplasma, 
SfobUuncus. Provotellat 

n Cardncrclla vaginalis 
| so . Clue cells are stained 
ntify or grade bacteria in 




..*" tBV> « 


uch intlod« Cunbrnlta 

m „»JM«..b.c lucicna M« 

u lt rvult'i Fcjitos tn’ptococi. 

are classically seen 
cb seen in Trichomoniasis a 
N’aCl- Nugents criteria to qu; 


i 


Fig.: Clue cells 




jh e Miff test may be positive in up 
This test is performed by placing a 
slide. 


to 70 % of BV patients. 

drop of 10% KOH on 




SYNDROMIC MANAG FMc^ 0h 

• Syndromic case managernenT^f 

ln “m:: g r ,) is appiic ^'-“ u> ^ 

Cervical discharge 
Painful scrotal swelling 
o Genital ulcers- Herpetic and non-her™ 

~ Lower abdominal pain 
Inguinal bubos 

Genital herpes HSV, Syphilis, Chancroid, HIV 
Essential components of syndromic m/ m are 
based on syndromes, education on riskreducti U8,3i: ’ 
provision, counselling, partner notification, 
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. . „ c h caused by edber *«*« is or 6no 

• Vaginal disc a gonococcal 

cervicitis- ceftnax one is used for g 

• Single dose of i/«n 

- lhnt,S y can be done in chancroid and warts. 

. Vulvectomy can o 


fistulae 

li^*r* i ! i 5 !cr^^ ,e u m . e ,, 



jder neck 
, bladder and 
erl/3rd 


Distal to uterine 
artery in cardinal 
ligament 


a 

vaginal wall) 

•yctedjabour Injury to ureter 

- (7-10 day 

5Uf f after gynaec 

,sis) operation / 

Wertheim's 
hysterectomy) 

,us flow continuous flow 

of urine 


Caesarean 

section 


POINTS TOj ggj^ 

■y M/c urinary fistula 
•y M/c cause of WF 
■y M/c cause of UVF 


Ves/, 


COVqc 


M/c couse o/ VUF 
4- M/c couse o/ RVF 

• Stress urinary 


Continence 
is retained. 
C yclical 
Hematuria 


Dye test + 
cystoscopy 

Interval of 6 

month. 

hasaerMoir mths 

;chnique, Latzko 
oc edure 

lfrKt „ WS ina,fis.ula:Co^-^"^ 

,r should be repaired withm 
if presenting lale). , fistula a , 

»inourcounio tsvesic e ... . 

ieck region following difTicult childbirth 
abourMn l n< li a obstetric fistulas are more 

tan gynaec. 


Pubourcthral ligament i ni * 
incontinence. -* Ur y 

Medical t/t with Dulov,.,- 
.. , ’'vi i r\c* 

Procedure with highest sue ' 

Burch’s colpo-suspensi C 
60%) 


njUr * to u b °Ur 
° Per ot/on s 'l'" o/ t 

S'. S 

* 

p er(^ " \ 

~ e °'te 0 


,JI! 

IIP ' 


P fl 


iJ cl° 

\ c floor 


. M enopausc. birth injury. 

Nominal pressureconstipatton. 


POINTS TO FOCUS 


3 


' . intr 3 3 
cd traU ttta 


V'‘'«Keiuel-* exercises) 
acncc 

******* 

first trimester 


—> 


C ° esa re O0 






■> Shirodkor’s obdominol sling operotion -* For uterus prolopse 
in o young nulhparous women. 

•y Shir odkar's procedure 
NOT amputated. 

■y ShirodkaCs circlege -> For cervical incompetence. 


A modification of Fothergill's, ex is 


Ca ux, 


C * In 


CSs rai 

,on «9v.) *;nui 


v 


0 i" 

degree ofprolopsc 

’ re"' r .,r soreeo- 
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MYOMAS (FIBROIDS) 



WHMCOIOM 


V C|| 








colpopexy (in obese and 


h’ , .V sV 


Cervical incompetence 




is», 


w 


M 


Circlage operation (trachcl 0 n| 

stitch, is used Tor the t/t of cervi^ al so l 

McDonald cerclage is m/ c and '? al 

Shirodkar cerclage is app u cd / «<*,* > N, 

Con, iTio n |. *'M 


PROLAPSE 


for* ^ipopexy using Mcrsilcne mesh 
incompetent os around 14 


r-- K lie 1 ^ s3 cral c ° 
arc a 


• lo 

^ »“>• pplicil in 


t/M 

tntra mural 
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Supports of Uterus 

• Primary’ support 

° Muscular or active support 
o Pelvic diaphragm (levator 
urogenital diaphragm (deep transv 
o Fibromuscular or Mechanical sup^ Pcri «e.) 
o Uterine axis, pubocervical, transvTr^ 


uterosacral ligament, round ligament"'- lV1Cal1 

• Secondary (false) supports 
o Broad ligament, 

o Uterovesical fold of peritoneum r» . 

. ’ '^CtOVQi 

peritoneum 0 

Genital Prolapse 

• M/c cause or genital prolapse is tom perineal bod 

• M/c type of genital prolapse is cystocele. °' 

• In congenital prolapse there is no cystocele 

• Stress incontinence is seen in vaginal prolapse 


Myomas or fibroids ate m/c pelvic tumours. M/c age group 
affected is 35-45 years 
Conditions or d/s aw myomas are: 

Endometrial hyperplasia, endometriosis, follicular eyst 
of os ary, endometrial cancer. 

► There are three ly pes of My onus 


• Abortions. 

« Meno/Metro- rrhagla 
(d/to ulceration/ hCJVy. 

Gi£niUy$l bkeslifla julaasmldl 

• Inflammatory changes 

• Malignant changes ♦ ♦ 

(sarcomatous degeneration) 

M /c • May cause (Pregnancy c/c) 

histological • 1st trimester bleeding 

type • Abrupllo placentae 

■ Obstructed labour 

(If it is in lower cx segment) 

• Preterm labour 

• Pressure effects 

1. On rectum -t Constipation 

2. Ureter -♦ hydronephrosis 
• Pedunculated and serous 

do not cause anemia (mono/ 
metrorrhagia less) but torsion 
may occur (wandering fibroid) 

• flbrous/calcific/hyallne changes 
are common 
Pseudo Meigs syndrome 


S/S 

Subserous 


Progesterone inhibits growth of myomas (whereas 
estrogen stimulates it). OCP should not be prescribed 
to a women who has diagnosed to have libroid because 
fibroid may grow in size under estrogenic influence. 

In 50% cases myomas are asymptomatic. 
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*• ^ p^o-T 


fr TV>^'* » 

1 


- -*-*■“ _ i_ 




,,, ,. ««*«« - ^"•’ fr,KJ 
bmucou' ni>‘ > ' T '') > 


l ' “""' _, fv >mu elunco of infertility 


:J » i«***» n *" 
p. w .>nvi' arc near 
• 11 rn - 

arc mere , r t/l 

. Fibrosi'* (me) 


Jkmv'frb-V c 

- Infrcwn 


* Red degeneration 

Mxjlin^ fat»> ni>xomatous 

defeneration 
(^stic defeneration 

A wire* (Pseudo 


\\cif> «>ndroit»cl 

Malignant change 


, Calcareous defeneration 
(Womb stone in grascyard) 
« Atroph> 

Sarcomatous degeneration 

(0.5**) 


POINTS TO FOCUS ----—-- 

* c ' m ' r ° ,mv ° m ° ' Kep ' 
a ZZ **■*— -** «“ rt ’ I™ ""f™ 

. ^ rhena es-*hvo!ine degeneration. 

* V. c degerrra. > “ Sarcomatous degeneration. 

* <* *«.<-*«** 
-*■ Dcoa-V o cvrtra-nd ca.ed m prry 

rrorryTS. _-—---- 



Fif .: Specimens of A. Uterine fibroid; B. Multiple fibroid 




NOU defeneration 
lnteetion 

Torsion 

Tcd primlh °hu,n„ Ur 


r> 


l Vr, f'S, 

S , *v, 

■ . 

* o 

* 

U| <! \ 


s'-' o« v 

1 ,' k JC llf 



r 

V"° ‘ 

r it ICllC' 

' J? * r cd ** rfiOSeDu^ 

* ✓ 


, i>cV iosis •- 

jjy _with bed rest and | 2 pH 


Parameters 


1- Volume 


Infertility criteria 


filctl)- 



, i' , ‘ ,fu<T 


fails to achieve pregnancy after one 
...e27)' cafi) j reil ular sexual intercourse. 

,k ,,ctcJ and . 


,f» f ' in 


•d and ret u, “ - 
protect 1 -' * old couples) 


5 S% cases 

^f>^ 0 % cases 
' 1 fu'tOf ' n 
xlab 


F,f:Fibr ^with 


pr <r 


3. Total sperm count 
I 4 - s P erm concentration 
5. Total motility 

6- Progressive/forward motil ity 

7. Viability 

8. Morphology 
9- Sperm agglutination 


10. \N BC count 


<15 m| 

<7.2 

3^mi||ion/ej a c u | ate 
^lSnvllio n / m | 

<40% 

< 32% 

< 58 %, 

< 4% normal 

< 10% spermatozoa with 
adherent particles 


G 


^ f3C Li mlO°/“ cases 


M/m of fibroids 

• In pregnancy fibroids ar _ m 

• Miction, for malic "’^'d co„ 

analogues GnKII antag onj Mlt^'Sl 

• Drugs to i blood loss: * ^ S N, '% 

Combined oral COntr S 

menorrhagia in fibroids q? U v *» ar e 

—■ on,inbrinoi5ii «- •* 

8 °nist n r,, j 

• '' uUca,hm ^ Sx (Myomectomv/i, ’ "» 
,la f a ' PreSSUre ■*"*■*»». hS2ft>SlL 

malignancy, rapid gro Mh , nbroid^ * J " r «W N 

• MRsHITl) (Magnetic resonaTce '"' 2 ''"IN 

focused ultrasound) is a noninva ^ 8 ' 1 " 1 " 4 ; 

alternative to hysterectomy f or .. U,eri "=-p^' 

uterine fibroids. ° men with s , 


-d iii i u ■ 

tenC e -> Psychogenic 
, infertility -> Varicocoele (Lt> Rt). 


’ y ‘ 0 l;ii> icd v r 

. 11,1 8 0 ( intp olenctf 7? . 
M<‘ ,l ".of,nah- i " fcnil " > 

' dt‘ J “ S 


>1 million/ml 


>5 millions/ml 


.ale 


fa 


lCt0 r infertility 

Female factor in 58% cases 

. , -.ran/ ■> . 


ft" 111 ' , 0 f infertility - 

M‘ [J “ factors 40% > 


tubal 30% > uterine 15% 


,M C factors 

unexplained 10%. 

s cr'' cal ' b . d f . ict0 r/ patency is -> HSG at D5-D11. 
|OCfo r,U borm3 , -> Do confirmatory laparoscopy. 




l*<^ r .^normal 
i® ^LroscopyW- hntbrial block 
= "° n ... j/ s _> Do fimbnoplasty 

severed 


. 1VF. 


Red degeneration of fibroid 


terr 


Aseptic condition with cameous a 
thrombosis of vessels. ae generati ( 


I for oYiihi , i° n: 

• ^ USLl , -> USG guided follicle monitoring. 

if | C test U Att 

' ppyestetone levels > 4ng/mL. 

. - n pgx (A sustained 0.4’ F fse in temp suggests 

o 

oV ul3l» on ^ 

n reserve is m/c evaluated by checking FSH on day3 

* °^ ens trual cycle and estradiol level. FSH <10 mlU/mL 
l1 d es tradi°l <65 pg/mL is an indicator of normal ovarian 

function- 

vlc cause of impotence -> Psychogenic 
1 because of male infertility ^ Varicocoele (Lt> Rt). 


11- Round cells (WBC + epi+ 

immatur e cells) 

Terminology' 

rtspermin; Absence of ejaculate 
dstlwnotpenuia: le sperm motifity 
ypo.pmma: ie semen volume <2 ml/ ejaculate 
ipirspmmiv Tse semen volume >8 ml/ ejaculate 
Teraiospermia: Tsc abnormal forms of shims' ^ 

. ^ on " v ’ a hle/dead sperms 

MESA U fSPi ’ rm raWra " ““ °f azoospermia: 

resd: Percutaneous Testicular Sperm Fine need 
Aspiration 

TESE: Te sticular Sperm Extraction 

* Bascdonspermconcerttrati 

<15 milhon/mL-> 1U1 

5-15 million/mL ->■ 1VF 

<5 million/mL -> 1CSI (Intracyioplasmic sperm injecti 
Location of male infertility 



uuu.uuuMs oi vessels. -*"**wai d , I , efaC torinfertility workup 

• Develops most often in second tri I 

ir «mester of pregn , Seinen analysis is done m liquid semen and average time 

■' I for liquification of semen is 20 min. 


| Pretesticular 
I cause 

| Testicular cause 

| Post-testicular 
I cause 


Testicular Testosterone 
volume 


t 

N 


T 

N 


N 
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• Endocrine /<>'•' norchia 

c J.FSHSrU - nvpopituiwnsni 

• U+FSH A Li\ AT y P DT(undesce nded testis) arc 
IICG stnnnforionr^r. testosferone , then 4 days of 

found at 3 ntont >• tes(0 sierone. 

HCG (2000 V) then repeat te 


(7v 


GYHMCOlOGr 


If 10 fold T 

i 

Functioning testes 


No T in testosterone 

i 

Anorchia 


HMG IHunian 

USCd pa,ie nt , 

amenorrhea (Pr OD ‘ >»<*,, ** Bri 
Steroid/|vp , vi| ^ S "n chaiJ 0 !^ % 
primary' ovarian r a ^ n ° r o 0 "f* -vjN 1 ,\ 
■"rum hypers ' Ure - ^'sj' V* 
Seen in young r Cn 77" ^ iq \* 

N.. orrollicies „ \ 1 

K 


-. *vjili c i Cs a n ’ 

Highest rate of Q^^- 


agents like Gonad™' s *ee„ , v . 
agonists > C C . ° Pi,1 s ( 7' th o Vu . 
hCG injection i s S,,/ ‘ 

There is f 
space 




I se in 


;av °'de d . C,, V;‘N 

Space nui 1 

hydrothorax. at, °n ih anjf b,|il y ,q 1 

^ b »\\ 

gene mutation. s d ?fer 

~F C/omiphen citrate j s 
SteinLeventhal 


‘ail 


'o h 




Treatment of Infertility 

* ^ri^M'^^‘ mbry ° ,romftr ' 

DIPl- Direct mtra-peritoneitl mscmmauoa 
GIFT: Gamete intra-fallopian trans er 

ZIFF Zygote intm-faJ/opian transfer cases of 

ICS/: lntracytoplasmic sperm injection (u 

,mmunotosica/mftro/''y) 0 f abnormal parameter. 

^ToIIZ'^IART technique ofehotee in women 
with premature ovarian failure. 

Majority of adverse outcome in IVF-ED pregnancy are 
either linked to predampsia or multiple gestatton. 

of anovulation: Ovulation induction 

inm for ovulations induction: - 

> Clomiphen citrate (CC) is the agent of chotce for 
ovulation induction in women with 

_ oligomenorrhea or amenorrhea not having sufficient 
ovarian function to maintain estrogen levels, 

- in-patient who bleed in response to progesfm 

challenge. . 

- PCOS (see WARNINGS: Ovarian Hyperstimulation 

Syndrome), 

amenorrhea-galactorrhea syndrome, 
psychogenic amenorrhea, post-pill amenorrhea, and 
certain cases of 2° amenorrhea of undetermined 
etiology'. 

rozole (aromatase inhibitor) is another drug. 


who bleed in 


' Vn d rom e D Q ° n C *» p 0sf 
,n response tn ° Vula tio* Pi, ‘ 

with insufident ovarian fj ° 9es «n c 7 ^ 
There is no role of cc J 1 ‘° n ( ° 

testicuior tumors and gy *™' 
mo/es using d omigh Pn „ Con 'a?*‘ /e ~ 


,o ^oq: ,o V>CS 


»«/o /, c 9en ^ 


°Ve fcr 'H 


Drugs used for Ovulati, 




Induction 


Clomiphene citrate (0 p SH . 

GnRH (stimulate pituitary FSM rG ' eas e) 
foliculogenesis), M and LH, 

Gn (Commonly used: HMG ,, c 

hCG) ' Urof °fJitropi n 

• LHRH (Gonadorelin) 

• Bromocriptine (for hyperprolactin 

• Letrozole (superior to domi-phenef 01 ' 3 * 

• Prednisolone (for women with 

anovulation an d T and resten^ ., 


Ce ^chr 0 > 


NOn 'ir!>' 


n °n-C°' dal ' 


agent Jfrno ^l 


' Action, 


tn POINTS TO FOcfic~ 

+ All above mentioned drugs ofowilc 
in T/t of infertility f '°" in 

+ Clomiphene citrate and bromocriptine a 
* Estrogen and progestin replacement areT**^'** 
infertility. But combined oral p/// s are no( S ° Usefu, ht^ 

nntient vuhn dociro *■*, .— .• Preferred for 


patient who desire to concieve 





gynakology 


Fig.: MRI Showing Adenomyosls 
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M/M 


OFTUBALECTOPIC 


• Tubalee,o P ic m /m:M/mofp re 8 „ mcywith p UL( 

: CCt ° PiC) “'" 8 - » 


ins been implicated in genetics of endome- 

-ras P cnc 







nugesierone 

(nmol/l) 

p-hCG 

(IU/L) 

Probable 

d/g 

Follow up fl 

<10 

--f 

q 

Spont. 

resolution 

To return if in pain 
or experiencing 
problems 

>10-20 


Failing 

pregnancy 

Pregnancy test in 1 
wk, if +ve —> repeat 

P hCG 

>20-60 

>25 

High risk of 
intervention 

repeat p hCG in 2 
days 

>60 

<100 

Normal IU 
pregnancy 

repeat USG when 
predicted rise in p 
hCG > 1000IU/L 

>60 

>1000 

Missed 

1 ectopic 
pregnancy 

repeat USG scan 
ASAP 




I Scar en 

ipisiotonry. 


dometriosis can occur following LSCS, hysterectomy. 


Pregnancy causes atrophy of endometrioma d/to high 

progesterone levels. _ 


• Laparoscopic total salpingectomy is the surgical TOC for 
women with healthy looking contralateral tube. 

• Systemic Mtx can be considered for women with 
fLhCG value 1500-5000U/L. 

• Expectatnt management should be considered for selected 
women with (LhCG value <1500'. 
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pel vie pjin 


M/c ovarian tumo Ur 
acute abdomen -* n,c h nr 



• Cn'IJ ytMtdtfd ^ 

EnJ.>mcmc»is ,„ cxc ludc the «1 *> 

loccfum value (Neg.ii'* 

AJdv>n)*oi |S 
fibroids 
(hjrun cysts 

PcN k- congestion syndrome 
r,L> v .~e ,*%-/»/ a condition previously 

• and painful bladder syndrome: 

j'i mferMitul O- ^ for BPS. 

Cy^opy «< The levonorgestreL' 

• ILJ" "* '“ " effective medical t't for HMB, 
^" V ,n^ U -n.en. Hysterectomy is most 

sansfacron tn Jon? term 


o\ arian tumour to . 

nan tumour whi^t, . %v b), > "* \ 

stumo.,, 100. ' 


M/c 

Ovanan 
sinus rumour. 


,s loov X 

°hn,K ^h.V 


Classification 
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nvARlANTUMOURS 


Overview 

. o«i»«—» « r* causc of d ”'" amonE a " 

OTiecoJogicaJ malignancies. r , 0 ,v 

. M c ovarian tumour - Epical tumours (90..) 


Serous epithelial (75-S0%) 


i 

r 


Benign (60-70%) 


Malignant (20-25%) 




Serous evttadettoma Serous cystadenoCa 

Or all malignant ovarian tumours 90% are epithelial 
tumours. 

M/c ovarian tumour overall -* serous cystadenoma. 

.M/c benign ovarian tumour -> serous cystadenoma. 

M/c malignant ovarian tumour -> serous cystadeno Ca. 

M/c ovarian tumour in < 20 year of age group -> germ cell 

umour (70%). 

,I/c malignant GCT —> Dysgerminoma. 

J/c benign ovarian GCT and M/c overall tumour 
isnosed in pregnancy —> Teratoma/dermoid. 



Best investigation for suspected ov • 
abdomen and pelvis arian tum 0llr 

Poor prognostic markers in ovarian r 
capsular,peritoneal and surgical spread 

Virilising tumours: 


*ct 


Abdo, 


>mimi 


Androblastoma = arrhenoblastoma 
Gynandroblastoma 


<»r* 


Pit" c 


,-»ur 


liout 


, Xtd 

3 * K jn 

vjt ^ c l>co. 
f/* i> 3 \ units 

r ‘chemotherapy- 


3V arian tumours 


op rote 


useful 


in 

s /mL are sug 


in post menopausal 
gestive of residual 


•( ■*" i b l 'l s v chemotherapy. 

• , n eedf° rC Ux MxCal25 value. 




^-r?fcTO FOCUS. 

rSeitnal sinus tumour -> AFP, al AT 
^ W .. J Mmnur-+ CA 125 


, rr ninoma 


Granulosa cell tumour 

• It is the m/c estrogen vrr-i 

stromal tumor) " mg ° Varian tumor (sex cord 

• C all Exncr bodies are seen 

• S£SSL h> <r " do "’ e,r ' 11 - tri, k 

• Metastasis are interesting became 
becomes involved, then lumbar region andthen 



Ovarian fibroma 

It is a benign sex cord stromal tumor. 

• A/t’i^5 syndrome is a/w it 

. ( r Ki Ti, u ! ’ lcura ' effilsi0 " 'hl drothorax * nt) 



^ erd -etrioid tumour -> CA 125 

+ inc^ 0 0 neutral secretes placental ALP and LDH 
+ p-hCG (in 10%) only 


Dermoid cyst 

• M/c germ cell tumour. 

M/c sue of teratoma in the bodv. 

• Usually bilateral. 

• M/c tumour in pregnancy. 

• M/c ovarian tumour to undergo torsion. 

endodemal^" 11 ^ ^ ° CCUr (SqCC in a duhs and 
endodermal sinus tumour in children). 

% ISu Cy$l Sm °° th surface ' contains ** a «°us 

material, hair, teeth, bone, cartilage etc., 

teratoma^' 1 *** ^ X ‘ ray ’ U b pathognomic of 
Rokitansky body/protuberance is seen. 


Mqerm'" v “- 

-ulated tumour which is 85-90% u'L (only germ cell 
^ur which can be bilateral in 15-20%). 


* nur which can be bilateral in 15-20%). 

^neutral (not secrete AFP) but secrete placental ALP 
’ j and sometimes p-hCG. 

, Female counter part of seminoma 
| Turner's syndrome 

i Highly radiosensitive but TOC is surgery with post-op 
chemotherapy. 



Fig.: Ovarian cyst 



Fig.: Ovarian serous cystadenoma (Courtsey. Or. Kanch 
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Krukenberg's Tumour commonly C.- 

usu» r <>v ” rj ’ 1/05 

Stomach) may 



--““"‘■Kia, conti„ l| 't a . 

* ° varian can «*r Presets 0lJs b| Ccd .% 

and mass. a s di n& 

# Endometrial cancer prcso XX 

(90%), Post,nenop ausaI S ^ ts Js «b n _ \^\ 

- --- * Tn - ofGUT Patients \ 

pelvis. n |:j waxy consistency. menorrhagia (40%\ Prcscr 'ls u ■ X, i, \ 

. ,w ^ ~ *- • « -fla*** »c„ -^n; 

• rnmon nms, otun* 0 Ca ovary ^ ^ v cd , n ^ ^ 

° Ca endometrium «» XX'l 

% 


K-- Characteristics arc - ulc freely movable in 

• H/L, smooth surfaces. 


/sc , dil , g through retrograde 

• rninspcriionc.il sprt.u 

J) niph-'t'C spread 

t Highly malignant 


° p, ‘ w °Z 

+ ^r—Uoe, r« «" «* ore reeo ood 

+ «* * ^ com T u °" °° d * 5 “ n 

, i—rorrion — 

/f « protective for endometrial ca. 

+ Rfit rhemo regimen for GCT -> BEP. -- 


Parovarian Cysts 

Frtra peritoneal cys« lying in broad ligament adjacent to 
ovary below the fallopian lube. Arise from mesonephric duct, 
remains clear fluid, its wall is smooth, thin, transparent, an 
Irir A. laparotomy it is identified as broad 
cyst Can undetgo torsion. Displaces uterus to opp. side. Rx 
surgical removal as it attains large size. 


Presentation of Gynaec Cancers 

. Fallopian tube cancer presents as watery or blood stained 
discharge per vaginum, pelvic mass and pelvic pain. 


\ 


] 


I^^CQj,g £ , CA[ ^ 


Epithelial 


ro 

> 

O 


LJ 


Germ cell 


_ 

Cytoreductive S Cls Wa t h ^ 6 h 

Th®VarThj^uj~ ■~2!UV '*■ |_ PlJ Drrv V ♦ i, t 

On'y unilateraf^S^ 


CIN-I 


CIN-II 


6 cycles of ch !' 

<SI '«n*jX S 


CIN-III 



CryoSx 


toll, 


'OW ( 


'fit 


Stage-ll 
I IA2, IB, IIA 


,f “terns , iast K ^_ ^ 

e!ectro excision 

'°op excision of . Cedur e(Lp c l % xj 

''«eru s nar n ^'--n>< 

- h Xi!£^orny e COn ^rv ed 0,le IllK 

Cone biopsy /con °^ 

w.th-ve margi ns) ,S, °' 1 
,f uterus has not to h 

COnser ved/ e | d 

Radical hystei^X——_ 

B/L pelvic t W r. 0m !'«<l- 


B/L pelvic LN dls ;°"? W “’^'\ 

'W-ho,m- soperat , o :^^ 


IIB-IV 


Post op radiotherapy If 
1. Pelvic LN 
2- +ve surgical margins 
3. Residual parame triai^- 

inr>-» Ar-wJl _ xi - 


■ ■ ’ n. VI I 

Chemoradiotherapy. ---> 
Mostly only radiotherapy is Eiwp 
Intracavitary brachy IbUoweS b e l , 
beam radiotherapy ye)cte M 
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_ . na , hysterectomy (TAH) + b/L 

^^^orectomy ♦ LN sampling -> 

Z P M°- 0 Z 'OnlY patients with stage 

P^ ther Ze l and 2 ca endomet ; um . 

iA * ith 2not requir 1 pgstcp radiation) 



► Bicomuate 


03 tl6 


53^5 


as 


stage 




pebu 


ilkinfi 


Sx 


dissection is done. 

Followed by radiotherapy 


1 but 


> Then give 


ieh ri 


isk 


" w trexa te is D ° C ' 

—X~£toposl^ e ’ Mtx ' Actinomycin-D, 
eMA C ; enhamide, Oncovin (Vincristine) 

^vctopnOSr 

be used_ 


can 



nn *ith POP 
orfioo 

j + L££P- 


smear showing CIN-III, best t/t is 


a cause of-> APH 

m ^ of llirsu »tism in female 


Cervical atresia [it 



CVHklcOVO&Y 


' l :;» in nm <■/ cervix, best ,/. is A 

ccP ^° n , inn! hysterectomy. 

>"!! ***' '°e»*-cc™“' c °"°‘ 77 J 1 

C0° c iS * e r ,f ^ere is discrepancy in findings 

I rA °„ le tely seen ; °J roD u and biopsy) -> Cone excision or 
c^ p may colposcopy 
i cy to,ogy ‘ 

>!»"■ „ lkv barrel shaped endo-cervical tumour -> Pre- 
C bUY 

^^HTf/ bsUrge Z,ectable, advanced and recurrent cervical 

> 1st t/< P "I chemotherapy f/b -> surgery/ RT. 

1 cniicer* P j e .in in 40 year old female (family completed, 
. rlto! CIPlgr0 .„;r issues) -» Hysterectomy + ovarian removal. 
\f l yOt berg ^^ 




of A. Carcinoma cervix; B. Endometrial carcinoma 


Details of carcinoma cervix and Endometrial carcinoma 


arc gi ven 


Oncology chapter.] 


Morbid adhesions of uterus are NOT seen in 
uterus n 

Intramural leiomyomas arc NOT 
Drug NOT useful 
Oxynandralone 

Hematocolpos is NOT caused by 
may cause Hematometra] 

NOT used in endometriosis -> Tamoxifen (because it 

causes endometrial proliferation) 

Drug NOT used in treatment of hot flushes -•> r 

1 Arias Stella reaction is NOT seen in q,i moxilen 
nodosa u 1 seen .n -> Salpingitis tslhmic 

‘ Mullerian Wolfian duct both are NOT seen in -> FSH 
receptor mutation. 1 

• NOT a N< k T f^ m ~ > r PUre chonocarcinoma > dysgerminoma. 

NOT a risk factor for ovarian Ca -> Oral pills use 

Leutin cyst is NOT a/w -> OCP use. 

• Ovarian tumour which is NOT usually bilateral -> 
Dermoid cyst. 

• Asherman syndrome is NOT diagnosed by -> Endomelrial 
culture. 

• NOT a/w PCOS-^ Osteoporosis 

Menstrual cycle progression can NOT be assessed by -> 
Estrous profile. 

• Menstrual cycle does NOT relates well with 
profile 

NOT true of partial mole -» Rarely progresses to persistent 
trophoblastic d/s. 

Mifepristone is NOT used in treatment of -» threatened 

abortion, ectopic pregnancy, trophoblastic d/s 

NOT an evidence based t/t of menorrhagia -> Ethamsylate. 

• Hypertension in pregnancy with renal failure does NOT 
leads to —> Fetal macrosomia. 

• HRT is NOT beneficial in —y Coronary artery d/s. 

• NOT given in post menopausal syndrome —> Calcitonin. 

• NOT used in hysteroscopy -+ Oxygen. 

• Laparoscopy is NOT done in -» COPD patient. 

• Hysteroscopy is NOT useful in diagnosing -» Adenomy osis, 
recurrent stillbirth and abortions. 

* NOT an indication to perform oral GTT to diagnose GDM 
-> Hx of eclampsia. 


Estrous 
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VEGNETTES 


characterized by Sy nt | 9 ** 

Anal and renal -» 0nil , 

A\3-ycar-oWy TO1 „ B Ri ' ari » ma|Nl<N . 
pain in .he lower aMom^'”'"'* in^Ni^rX 


'^r^" J>Sp,aSi “ " 
Ccrvu-al h<»>r* s > 

[>,button ainl curettage 

Endometrul hiopsv 

Uxj.ien.vtom> 

»' (A) Cet..cal diasn(>sjs _ Cervical cancer 

.hail. .**c n' l ''l r Cervical biopsy 

iM, ;T.ur^cond..ion-.l*y»'««'‘’ n ’ > ' 

Jetinime 11>" 

<K "' :U i ' UtS cZ of post co.ral bleeding, most likely 
\s this is a c jst 1 

confirm, ca cerv ix l„ s,rec.on,y 

n d further ^ 3SC ^ a ^e outpatient department 

' ** ^ bilatCral 
complaints of r - dary se xual characters 

tnal hernia ">it n0 . Ultra-sound pelvis 

-t development of is the mC st likely 

,led absent uterus and ovaries. 

losis? 

ullenan agenesis 
mer Syndrome 

idrogen insensitivity Syndrome 
AR Svrtdrome- 

ID Androgen insensitivity Syndrome) 

TZini-a«o» is char/ by lack of ax.llary and 
Mic hain. absen. ulerus and upper vagina (Vagina 
“ h present) bu. normal breas. development Full 
* ,development is achieved by 18-20 year..of«*. 
SO k/as androgen insensitivity Syndrome. Effec s o 
Jrogens do not manifest in Uie patient -> No ax.llary 

i public hairs 

[.inguinal hernia in no.hing but presence oftes.es 

inguinal region. . - 

(KH Syndrome is char/ by eugonadotrophic primary 

enorrhea, absent/ non-functional uterus and vestigeal 
rina. Ovulation and secondary sexual characters are 
mal (normal breast) since ovaries are functional 
ver's Syndrome is char/ by primary amenorrhea 
secondary sexual characters (no breast 


m w • m w 


nKn -Slw, "ic -is 

.1 „1- hie ^thl 

no, Sl % ll > 

1 O 


\ 

i "A 

s> 

4 


yet. On local Lenit^i ° “■** not 
region of hy^ 

A. Rokitansky Kiist er v hu ^ K ' *o sl lc nA ^ 

B. Testicular S >nd ro ^ a b,X\ 

C. imperforate hymen k 

D. Ashemian’s syndrome. 

(Ans.: (C) Imperforate hvm 
Diagnostic docs >me ") 

Imperforate hymen causing 
young girls. These g, rls b hema to Co , 

Vagina gets 

"">2.n 


examination. 

Sheehan Syndrome i<c „ 

. ., . is post 



RECENT POINTS 


Latest Questions in terminology i„ gynaecology 


i A 


jo-y 


N 


is d/to ischemia follow! IW . 

hypopitutarism, failure of u t etric al bi ^ n «Cr 

.9 yr oid patient came 

primary' amenorrhoea. She hart D ^th S 

public hair. However there w* ' VeU 
likely diagnosis is. S abs en Ce ed “I 

A. Mullerian agenesis ^ 

B. RKHS ^ 

C. Turner Syndrome 

D. Sheehan Syndrome 
(Ans.: (D) Rokitansky KusterHau, 

A 35 year old nulliparous women ZT****) 
presents with adenexal mass and Ca Primar V inr 
mL.What is the most likely diag„^ 5 , 

A. Ovarian cancer s -A4//Af^Af 0 , ^1 

B. Endometrioma ^^1 

C. Borderline ovarian tumour 

D. Tuberculosis 
(Ans.: (D) Tuberculosis) 

° Tuberculosis is them/c cause of P ri ma . 

adenexal mass in India. CA 125 c/J* 
cancer or borderline tumours of ovary^' 
of primary infertility. Distension of abdom ^ 
and pain abdomen are common presenting?’ *** 
these situations. * eatUres ® 

° Endometrioma is a/w cyclical pain. 


resents with abdominal distension, 
eJ r-o' d fcnl ?, C \Iss. She is found to have ascites, and 
' 1 " A ' velS ^ at is the most likely clinical diagnosis? 


' ay<Xi25. 




c. 


a 


end 0111 


letrium 


P-G^’caovary) ... 

( A ns.:C A) f abd omen, ascites, weight loss and pain 

pis"* 5 ' 0 " °. common presenting features of ovarian 

3b dom^ art further supported by raised CA-125 levels. 

c3 ncet' vhlCh 


irinary 


TB 


.fertility in Adenexal Masses 



Elderly, 

nulliparity 


Abdominal 
distension, 
mass abdomen 


ftorderiine 
ovarian 
l tumours 
tndometrioma 


IB 


Middle age 


Middle age 


Any age 


T in 50% of 

epithelial 

tumours 

Normal 


Painful 
adenexal mass, 
1° infertility 

Painless 
adenexal mass 
1° infertility 


Tin >80% 


May be T 


Definition 


Amenorrhea Absence of menstru" 

Hypomenorrhoea Short/scanty menses 

Hypermenorrhea/ Aabnormaliy profuse or prolonged 
menorrhagia menstrual flow 

Oligomenorrhea light or infrequent menstrual periods 

(prolonged intervals b/w menstrual cycles) 
Dysmenorrhea Painful cramps just before or during 
_ menstrua tion 

Arbor vitae mucosal folds in the cervical canal extending 

trom internal os to external os. 

• True about anatomy of vagina: The length of Posterior 
vaginal wall is more than anterior vaginal wall. 

Cyclical hematuria in female is seen in: Vesicouterine 
vaginal fistula. 

• Most common presentation of Leiyomyomas: Abnormal 
uterine bleeding. 

• Kelly’s plication is used for t/t of -> Stress urinary 
incontinence. 

• Premature ovarian failure is defined as cessation of 
menstruation for 3 months in a female of 40. 

Infertility is defined as not being able to get pregnant 
(conceive) after one year of unprotected sex. 

• Menopause is defined as occurring one year after last 
menstrual period and marks the end of menstrual cycles. 

• Most common organism implicated in puerperal mastitis: 
Staph, aureus. 

• Ovarian reserve is m/c evaluated by-» Checking FSH oi 
day3 and estradiol level. 

• Latzko s triad: Pelvic mass + pelvic pain + serosanguinov 
vaginal discharge found in fallope tube cancer. 

• Gardasil is a qudrivalent HPV vaccine containing HF 
6,11,16 and 18 attenuated virus particles. Cervarix is 
bivalent vaccine. Used foe prevention against Ca Cx. 

• PCPNDT act was passed in 2003. 

• Corpus cancer syndrome is associated with -> 
endometrium. 

• Indicators of ovulation -> Progesterone >4ng/mL, rup 
of follicle confirmed by USG, rise in BBT. 

• Chiari-Frommel syndrome —> Persistence of lactatioi 
amenorrhea in a women who do not nurse after deliv 


WHttCMjOGt 
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• M c m!c i'f tutai lipjtion -► Isthmus. 

• To*ikr Nj nf .ip^anncc c*n hystosalpmgu^nm is seen 



m -* I ikhwctnoMs. 

• Sec Trent Jtu»n and a\is formation in cmbr\o is done b\ 

fiomcobox eene% 

* X 0 

• l emmao Gallvbcy score is a method of evaluating 
and quantifying hirsutism in uomcn. 

• n>c “Bonnes's test" is used for —i Stress incontinence. 

• M e cause of ambiguous genitalia in female is —► 
Congenital adrenal hyperplasia (CAH). 

• Menopause is diagnosed by FSH > 40 IU L. 

• Worst reproductive outcome is seen in A1S TFS (Androgen 
insensitiMty/testicular feminization syndrome). 

• Scrum progesterone levels on day21 >3ng'dL indicate -> 

Ovulatorv cycle. 

* 0 

• Leech-Wilkinson cannula is used for -> HSG. 

• Mullerian anomalies have high association with —> Urinary 
tract anomalies. 

• Level of estrogen required for initiation of LH surge -» is 
200 pg'mL. 

• Best prognosis among ovarian tumour -» Sex cord 
tumours. 

• GCT with best prognosis -» Dysgerminoma. 

• Litzka repair (partial colpocliesis) is used for repair of 
post-hysterectomy supratrigonal vesicovaginal fistulas 
(VVF). 

• Vaginal cytology for hormonal change is best taken from 
-v Lateral wall. 


• Single dose t/t of gonococcal urethritis is i/m ceftriaxone. 
•Me ovarian tumor to undergo torsion dermoid cyst. 

• IOC uterine malformation- 3D USG. 

• 50° o myomas are asymptomatic. 

• In Halaban d's there is irregular shedding of endometrium. 

• Unilateral dysmennorrhea is associated with rudimentary 
hom of bicomuate uterus. 

• Treatment for immunological infertility is GIFT. 

• Ectopic overy at labium majus commonly associated with 
unicomuate uterus. 

• Hysteroscopy not a distensible - 0 , 

• Asherman synd m/c after curretage for MTP. 


Max level amniotic fluid level ■„ ^ 

Blood loss in an uncomp|, ca( J ‘ ^kx | , 
Incidence of scar rupture „» p rcvi ^ 

.««Cv L N > 

Spielberg criteria were gi Vcn ay °f tn trj 1 %. 
Best method for ovulation - Pr «>., 

Routine method To, b,^*•> 

Antenatal hommrvrU_ 


«vuiaiion-ijc r n| op u '* 

Antenatal hemmorhage case - \ ^ * 

Amniotic volume at temt-SOOn, abru P"o nt. 

Youne girl, ovarian tumor afp 
tumour. V «Y h ieh . 

Ovarian iumor vvirh a M „ mi „ a| ^ 

Mucinous cystadenoma. en Sem 

DOC tor ovarian carcinoma - C irK * ‘ 5 

OCP can cause carcmoma...b reast + Pa clil 

Both men & women ( couple) 1 CCrvi * 
advise for them is condom HlV *v e “f 1 

M/c symptom of tubal pr eg . Dai ' Ttl ' 

colposcopy for cy,„l ogy d J e " 

lateral. cervical cytology a " ra ' Wall h 
HPV afTects - top most layer , 5 °. n * ^i* ' K 
M/c Ovarian ca- serous cystaden COrri '“n 

M/c benign ovarian ca-. serol 3 
M/c malignant ovarian ca -* c Y st adeno ma 
M/c Ovarian genn cell tumor- 
M/c rapidly growing ovarian ca cenTllno nia 
M/c radiosensitive ovarian ca ~7 nd ° dem *l 
M/c spread of dysgerminoma - , ^J^oma 

M/c benign germ cell tumor -+ h ' mph ° Vasc ular 

M/c benign ovarian tumor of 

M/c malignant ovarian tumor ofT^' de ^ 

D&C is the m/c cause of uterine dy % 

syndrome. s ynechiae & i 

Clue cells are classically seen in r a 

tt/b seen in Trichomoniasis also *, 

NaCl. Nugent's criteria to quanfR 6 ^ m s 
BV. ° quant, fy or grade b 

The IV!,ip , t . S f may bg pQ • - 

Tliis test is performed by placinea ri 
slide. y P § a dro P °f 10 °/ 
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Paediatrics 


21.1 


FETAL MEDICINE 


Drugs taken during pregnancy and fetal effects/ 
teratogen/c drugs : 


Effect 


Carbamazepine 

Phenobarbitone 



OCPsuseS 

withdrawal 


Clomiphene 


Fetal hydantom syndrome 
(microcephaly, cleft palate/ lip.low set 
ear, absent nails, hypoplastic phalanges, 
IUGR, neuroblastoma, bleeding d/to vit. 
K deficiency), IgA deficiency, Pulmonary 
stenosis 

Spina bifida, developmental delay 
Relatively safe, cleft lip/palate, CHD, 
iCogni r 

Neural tube defects (NTD), hypoplastic 
left heart, Co-arctation of aorta 

Masculinization of female fetus. 
Hypospadias in male fetus, 
acceleration of fetal bone age 

In female offspring 
Vaginal hypoplasia is m/c, 
adenosis, T-shaped uterine cavity, 
septate Cx (at birth) Incompetent os. 
C/ear-cel/ vaginal adenocarcinoma in 
teenagers (at ~15-20 yrs). 

/n male offspring 

frisk of testicular cancer in later life, 
hypospadiasis, testicular hypoplasia, 
cryptorchidism 

Limb reduction deformity 
VACTERL association (Vertebral, anal, 
cardiac, tracheo-esophageal, renal, 
limb anomalies) 

NTD, Down's syndrome. Ovarian 
hyperstimulation syndrome -» multiple 
births. 


Prednisolone Oral clefts 

BZD (Diazepam) Cleft palate/ lip, withdrawal effect 


cn 


Alcoholism 


Cocaine 


cn 

=> 

< Heroin 


Smoking 

(Nicotine) 


LSD 

Amphetamine 

Dicumarol 

Warfarin CatX 



Category 


h vpo c , 

^bismus’ 

he fnan Ein * * a r a Hr u %|, 

dls °rder> ef| Cith, ', 

VSD )anrl'^ ele ta|.! P %> 


s ubnr 


ler 


an 


1 °th 

_ 10rr ^alitv 

Post natal ^ V ‘ 
reta '-dat,^_ ent al/ 


ca 






"•I, 


Ab, upti„ pl l6 “' 


X 


bhy 5i 






Cer ebra| Ce hta e h 
M0bi -s V n a d r : ti0 ^^'a b( 
' rritabi| ity h , 
COncen trat io V n P " r ^iv lt y 

bab| es, T ri sk 7 p erfu sin 

Br ? vla ' ab 'UB&"" lt,l nh '; l|J o 

Palate, rr.«... ° rJlPr,.. ’“i 




°rv, 


mental H ' a cer,K Ce it 

fo.,.. u c hrr 


Sl b 


fetus 

IUg R, CHD, 
iud, 


r °mo 


s °rn 


es 


. N 
ar >0| 






r 3Wa| 




■^■«v erebl -' S N S 
denrati «co u ' d >»«**.. 


c °tJma 


F 3r 'n '°%i U 

Zzgr**** 

nasa| bon«^° r, «=M 1 yp tp "S 

c 7byses,c alcif ";™li«,^S 

bondrcyp,,^; 


n* 


thi u ' 


irf 


iff 


<> 


4? 




( |5 ° ne) 
; £ c^ 3re) 

Th^ id65 


T« 


f tr** 


/clin e 


Ctil° rl 

Quin ine 


rod uifie 


prV posis. crania,neur0patbY ' 

0rth Segia. other CNs, autism, 
facia' 0 p adisrn (iviobius syndrome) 

hypOg° 

,, , malf ormation (rdste.n 

artOffWJW' fe,ai e0itef 

d/s Japan (microcephaly and 

^inama” 
cere bral P a,s v) 

nhacomelia (long bone defects / limb 
reduction anomaly) 

Hemolysis- hepatotoxicity, severe. 
c eonaaUaundj£e- 

Vitamin D hypersensitivity syndrome/ 
William syndrome (Infantile 
hypercalcemia + Elfin facies + 

Supravalvular aortic stenosis) 

Accutane embryopathy 
fyTD, renal/ craniofacial/ ear/ cardiac 
anomalies, cono-truncal anomalies 

Inhibit megakaryocytes (fetal 
thrombocytopenia, liver damage) 

Cataract, hypoplasia of enamel, 
pigmentation of teeth (Intense yellow 
teeth) 

Relatively safe, may cause deafness 

Abortion, immune mediated | 

thrombocytopenia, deafness, CHD, limb 1 
defects 

Cartilage defects 


-^evidence of fe^T 


(Cat X) 


Proven fetal risk, 

j Contraindiratcri 


Example* 


etracydine, strepto 
-^^SUsttrim.; 


1 Quinine 


f luoro-q uinol ° ne 

.tomy cir^ Deafness^ 



0 f Drugs taken during Pregnancy 



Examples 


Mo fetal risk is 
demonstrated in animal 
or human studies 


Pen, cephalo, Erythro, 

Clinda, Rmp, Ethm, 
Nitrof, Ritonavir, saquina, 
AMB, praziquental, 
piperacillin 


Most vulnerable period " -- 

days or 3-8 wks or gestation ° r8 “ no 6 en «is is b/w 

Ifteratogenic drugs are taken o™ trime »«>- 

and functional abnormalities^^ ^ day$ ^ deVelopi 
Cessation of smoking during nr /, rCSUU ’ 
result in T birth weight. l -K nar 'cy has been sh 

iSSsTOfogr _ 

* 

ZZZT " D — lwl Pramine, , 

+ sc Z: rr 

i '"p 9 ^ 7 «s^ 7 n T n h ' t e dUrin9Perina 

Oxytocin (used for _ u v .... 

. mother) ™ b,nW 

. Cr COniS °" e - , crisis in 

• Betamethasone ^'mature closu 

- Periventricular 1 

Medications to the baby 

Chloramphenicol _ n r „ v l . 
Erythromycin 
Vitamin K 




Pyloric sten 
Bleeding, f 
severe NN! 
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Kj-poiNTSTo 

> Drum fw >W"'K 1 «* dos is o/SfKlhrtlc vllomh K 

ztz*, -*■« «**■■* —*“* 

grntamycin . UDP glucuronyl 

♦ zsZTrSZZ *- 8 "°" tK *' ^ 

from development^ ofueetejd^l --— 


Maternal d/s 


a 


FETALTHERAPY 

• petal therapy deals with Ire 

infraiitcrmc life 


.•ament of fetal diseases during 


Condition 


Treatment 


NTD 


• CAM 


• Thyrotoxicosis (Fetal) 

• fetal hypothyroidism 


Methyl rnalonlc 
acidemia 
hypothyroidism 

• for lunj; maturity 


Folic add 0.4 mg/d (1 month before 
to 3 months of pregnancy), 4mg/d It 
previous fetus Is affected 
Pexamethasone to mother 0.25 mg 
PO QlD till determination of sex of 
baby 

Treat mother with propylthiouracil 
300 mg/d 

L-thyroxIne to mother 500 meg every 
2nd week (Intra-amnlotlc) 

(112 tab to mother 


• fetal SCT {stem cell 

transplantation) 

• Fetal SVT 


Dexamethasone to mother GO 
mg l.m. /12 hrly x 4 dose or 
Betamethasone 12 mg l.m. /24 
hourly x 2 dose 

Thalassemia, Immunodeficiency. IEM 


Dlgoxln (DOC), [ Remember: Tor 
neonatal SVT adenosine Is DOC] 


MATERIAL DISORDER & FETALCHJTCOME 

1 MitArn.il rl/% 


• Bronchial asthma 

No fetal risk 

• Chronic cardiac d/s 

Tetal goitre & hypothyroidism 
(effect of drugs, |L agonist) 

• Hypertension 

Placental vasculopathy, IUGR 

• Thyroid disorders 

TSH does not cross placental barrier but 
LATS & HTSI antibodies can cross. 


SLE 


^tibody (AP GR . anti 7^ 


the glycemic control for 


• reflects 


Infant of a diabetic mother(iD ^ 

• DM is the commonest endo, ' 






l n 


<> 


pregnancy. —^ri nc dj 

DOC for control of D M ^ «*, , 

Glyburidc (- Glibcnclamide) ^ 

hypoglycemic, arc con, raindit , 1 " S 

Maternal high blood glucose lev r' Bi V 

hyperplasia of the islet cells or ,Src Sd' 
cllccls or excess insulin relufc C&'V 

hypertrophy and cardio,„c B a| y . 

IS m/c mamlestation. l|yn m .K u »y hv ' a -sJ 
babies but only small % bahts 
Haby is usually large (Lc, A) ^Pto! 2 

arc seen. The Urt, 

IH,‘Ik' I,, h, ...; . . ts . a,1,1 . Wn ' 


opp^rr^otlons ore more if Hb Ale 

T r rii ( 1 i inict° s , 

/>' itO^TeO^ °' bUmi " ) " ° Se " t " m 

(/%"’,« H 1 ' 1 ’ ,v control. 

‘ Ll tt<« & dfomolv scor, at 18-20 wk 

&£#**££ t*** »***”« 


>>& 

"Of 


//Av/r to he enlarged but the 7hnZ', a ’ Ul kart 


Si 


no, affected. -> Source Medline nil* kif S ' 

level ol glycosylated III, (i n , ‘ ' !c *S 

directly related to incidence 
m 1st trimester & fetal maerosomiat t 
Estimation of Phosphatidyl R Kco r ^ Ut ' n ^kr. % 
NOT L/S ratio) is the most reliable ,’t " mnio ‘>c Ki 


JO 111 
ft O' ' 



n fori» a,it, " s iS " H,X 

/W*' M ;'X. / Hrrn £ /r/m-grrrroger,e.sw.v 


p' [ <! ijtirW . 

r 1 . ... P ‘ 


when infection is 
(b/w 3rd - hth 


passage througtlPirth^canal & rarel^ °‘ ^ duri " E 
• Commonly results in carrier state' tT“ Uc J in “ let0 - 
newborn become chronic carrier ofHBVlT w ^ 

& cancer later in life) or it ot HBV CTr.skof,cirrhosis 

infancy. > CaUSC Severc hepatitis of 

• M/m of newborns horn to HBSAg +Vt > m()lhcr _ 

Ml nconarcs bom to UBS A s + vc mo,her should be given 
-> HBIO (hepatitis B immunoglobulins) 0.5 ml i m " 
ttc.vc immunization with HB vaccine 0.5ml i/m a, separate 
sues preferably within 12 hours of delivery then l m Z 
doses oTHB vaccine. 

■ Rbk of fetal transmission after maternal exposnre to 


E 


PAEDIATRIC' 


. y, which can cause congenital 

't^ 0,Sa "?'->TORCHS.V(VZV) 

‘ 3 |for» ia, '° wHich can cross placenta but do not 
M ic r°'° r ^cS malformations -> Plasmodium, HIV, 


In first trimester +lO n /< 

In third trimester + 

At the time of delivery + 


UBsAg HBeAg Risk of 
transmission 


5-10% 
> 90% 


(NOT L/S ratio) 

, t ■'■Hill 

lung maturity in mothers with 1)\| 10 a ss Css f 

l.argc. plethoric (polycythemia*) & ,,, 
chosis arc seen. I lairy pi„„a is palhog„„“"^ 
M/c complication during NVD i n •, ° ni ? 
Shoulder dystocia d/to fat depositionoverd^ ' Von,e N 
Sacral agenesis/ caudal regression are T'^ 
(most specific) & CVS anomalies arV’^ 11 ' 
anomalies. nvc cong. 


I Rubella, CMV, 
V2V, HSV 


Spont abortions, 
congenital maformation 
{Embryopathy) 


fjrdt ,irriSter 
L.M** tlV 


Congenital maformation 
{Fetopathy) 


Chiken pox IVZV) 

• VZV infection during the early pregnancy (first 20 weeks) 
leads to -> Spontaneous abortions and fetal varicella 
syndrome (cicatrical skin rashes, LBW, limb hypoplasia, 
eye findings, DRG satellite cells affected). 

• Max m transmission (>24%) occurs in last month or 
pregnancy, which results in —> congenital or neonatal 
varicella. 


Toxo.VZV.HBV 


Risk of fetopathy minimal I 

i as all organs developed 


Herpes, HBV, HIV 
13 ’H’l 


No congenital 
maformation 


Toxoplasmosis 

• Infants bom to mother with toxoplasmosis usually (80- 
90%) do not have overt cl/ signs at birth. 


ar <> m/c 

VS1) A: HCM with asymmetric septal h VDm ^ 
common CVS defects. Cardiomyopathy may ? 111 
NTDs arc less common as compared to CVS deb— 
which spina bifida > caudal regression syndrome^ CCU ' ^ 
Other IttulinJiypo_ca 1 ccniiajyarnatesetni^^j^ 
bilirubinemia liypoglyccmia,. llOCM, 

RHC mass (polycythemia) [Remember with 7'H'j k 
T here is increased incidence of HMD (As insulin supr« 
snifactanl production), mondial vaginitis seen in infants of 
diabetic mother. 


Horrent fetal infections 

with -> VZV,CMV,syph\lis.gemtal herpes (HSV-U) 
,'ilh 


i Seen 

, Rare/ not seen with —> Rubella 
(MV- preexisting maternal antibodies against CMV do not 
cnl reactivation or recurrent infection in pregnancy, 
i Primary herpes simplex infection but not recurrent genital 
herpes in early pregnancy is a/w an trate of spontaneous 
abortions (50%) whereas in later pregnancy it manifests as 
stillbirth, prematurity and 1UGR 


IgG 

tgM 

interpretation fl 

- 

Equivocal 

Possible early acute infection 

1 Equivocal 

+ 

Possible acute infection 

* 

- 

infected with toxoplasma >12 

mo. 

• 

Equivocal 

Probably Infected with 
toxoplasma >12 mo. 

L_ 

+ 

Recent infection with 
toxoplasma <12 mo. 
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"Il**d hsht in f (>2 appearance" is seen 

Double u^nch IgM ELISA IgM immuno sorbant as. . 

is u»cd for diagnosis . 

Spiramycin is used to present matemofetal tran->rr. 
Toxoplasma in pregnancy with 4 fold n>c m 
indicates recently acquired infection but the rcs of 

mis leading unless IgM testing is done. Interprs 

vcro'ogy. 

ubella 

Rubella is the m/c congenital infection av. fstopa 

(malformations). m ; t /-arriace during 

TT,e virus may be responsible for . 

pregnancy (before the [ int isl and 3 rd month) or for 
(when the virus invades b w the 

fetopathies (after the 3rd month) cf js j n fectcd in 
Risk, of fetal transmission is max 

6-H wks of pregnancy. . f |rst tr imester 

C/c of rubella arc most likely to ^ 2n{j month and 

of pregnancy (50% in 1'* 010,1 *’ “ 

X % in 3rd month). ps > V SD >ASD 

CVS defects in rubella. IDA • 

[ Docs NOT cause conduction defect ] 

^ Ph,,,S , after 5th month. Hut usually 

Treponema can cross placen 1 n(hs d/lo *ncc of 

do not attack the fetus before 4 

Langjians cell layer. nrst trimester but b/of 

f elal infection can even occ |i0 , ica j changes are 

fetal unmuno-incompctcncc• mon|h> 

not observed in the kuis . $()%) jf mother is suffering 
Rate of transmission i‘> ,n ‘ 
from secondary syph'hs. 

*> 1''°' " - 
■f'^nllol tn/cdon o/yr CHS calciflcotlon -> CMV > 

oplatmosis. tmpn , grne ,i c /chromosomal 

uneut abortions j0RC H Infections etc. 

m/c oomnmy.' infections -> 

malformations ore not coo .no ny 

i nay poti,mfJlarla,etc. 



POINTS TOFoj- 

-y /UGfi, HSM, purpura (thromb 

2/3rd coses o/ - CMv & ruben?' 0 **^ 

■y IUGR is usually not seen in ^ 1 

*y Sabin fieldman dye test is t/j 
-y PD4 in term baby may be do i or 

In preterm babies think Dp ° ' Ub *"°. , e >n 
mdomethacin. p O/\ 


180 


lOSIL 




i 


Congenital TB in a 
‘l^’Meental transmission through 
of an 


jl infected liqom 


lymphadenopattiy, fever f . ’ ' 1SM - 

• noscoflNH: 

™ vtst, ac /,0 Nu „eed _ 




sc 




,<}u 


*« ; c >> 


Infect" Chorioretinitis 
(Fundus) 




“U- 


CNS 


' ( ' geS ! , ° a r, inin»« on . ,s ' he prefCned * lf ethambutol is given in <20mgW<i * s m . 

1 nl^.out 0 ' 11 .^.narvTB in mother. of optic neuritis is negligible. ° s>lhcns ^ 

• Give BCG alter completion of the 1NU course 

• Reassure mother that it is safe to breastfeed her baby 

• Separation of mother & neonate is accessory only if mothc 
is sick/non-adherent to t/tTias MDR TB 


\2 - 

• sp0l 0 fP ulm0 ^hambutol, Pyrazinamide 


PAS is 




J l y' P .>> f fH>f» n ’ P '‘ i,, ind n ci'closcrinc has been 

//y ^-•* ° fi 

’ '" fcc ' ion i5 ' 4from a opcn 

>i* Effects liver. Hepatomegaly is 

■ s fer m'c 


^•t' 0ll5 >' ir3 ■ 


.jcf- f taiio 0 - - w incidence of preterm 
*^**«%m Perinatal mortality is tlO 
l 3nJ be started immediately keeping in 
vlf** 10 Ethambutol should be used in 
^ oU.o-^h, Rmp. Rifabutin & Pzm are 

delines of perinatal tuberculosis 


durtng pregnancy/attor d*wy 




Classic triad in congenital 

• HU HELL A 

l)oafness(in/c manifestation)+ £ala . 
defects | Mil: Ruby in CCD) r,lcl (nuclear) + 

• SYrillf.lS 

Deafness (SNIII.) i interstitial kcraiiti 
Icclli (notched upper central incisors) & „! 

(lower molars). Also k/as I Intel,i/,^ Hl h ' 

TOXOPLASMOSIS 

Chorioretinitis 


intracranial calcification+i, v . 

> “ ra "I*>V 


il HIV tnmxnii.wiun 


5-10% 
10-15% 
5-20% 
15-25% 
20-35% 
30-45% 


PERINATAL HIV 

M/c mode ofrransmission is intrapannm iransmission 
(74-86,. in India). H occurs d,'u> direct contact until 
maternal htond & ttcitital secretions containing 111V lt\,«d 

transfusion itas >90% clVtcicncy of UIV transmission m 
pregnant mother. 

Estimated risk of mother to ehihl 
absence of any intervention 
During pregnancy 
During labour & delivery 
During breastfeeding 
Overall without breastfeeding 
Overall with B/F upto 6 month 
Overall with B/F for 18-24 month 
• Without treatment, the likelihood of HIV passing from 
mothcr-to-child is 15-45 %. With ART & interventions il 
can be reduced to <5%. 

Recommendation for mother: Life Long ART in the form 
of single pill (Triple drug regimen TDF + 3TC + Kl-'V he. 
TenoRmr + Lamtvudtnc +F.faviren/.) is the best option 
for all HIV Positive pregnant and breast feeding women 
irrespective of clinical stage or CD4 count or duration of 
pregnancy. 

• ARV prophylaxis to infant —> Short-term use of Nevirapine 
syrup in inlant upto the age of six weeks. Can be 1 ed up to 
12 weeks, il ART to mother was started in late pregnancy, 
during or alter delivery. Infants of women with prior 
exposure to NVP to get syp AZT in place of Syp NVP. 

• /1K7 regimen for pregnant women Jwvnig prior exposure 
la NSR11 for I’l’TCT. Because of the risk of resistance 
(archived resistance) to NNRT1 drugs in this population, 
Efavircnz in the 1DF+3TC+F.FV regimen may not be 
effective. Thus, these women will require a protease 
inhibitor-based ART regimen TDF + 31C + LPV/r 
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NEONATOLOGY 


21.3 

f iv«i c li*.ins of IntrAnotAl C<u« 

( U'.ui ImiuU 
( U’ltll ik'llU'l s mu lay l' 

( ‘U’rtll I'IiuU* 

1 l>MIt lie (Ini V nul) 

('!»•,m vniil 



, t \^ 


/ 


: pr eV * n , al a nd nasopharyngeal 

^ -through meconium stained Neonatal Rescucitation in Special situation 

’ ah' c ' b “ 




J* . ■ h l w . 

■ , I’l uis3 bK 

' A 3 J ' 




«.|0 


,j contain 21% or room air. 
Hv-a' hs ^’“ven when baby is cyanotic or 
c3« bc b v ,.ntilalion is required during 
b . nres^ 


t^^ fC '; r rb sUfC 

y ..o'- 1 

ip 


,,Sl " Lit3 lu,n , ..„cnlary oxygen is not readily 


^ 1 • n-y ll0 ple.ncntary osyge.. »—j 
* .l,!ure ventilation should be started 




i 


i' j1 H m' a ' r 

,,il' ( j,. n concentration between room 

*f°*Ln (40% 

,)/0 • l ,iiccnirat' on up or down to achieve 
act 


1 )" 

, o*ye c " 




cr c 


lill" ,C 


,r m'" 

'too 0 *' 1 


correct any 


c/to cliart. 

, n d by increasing rapidly to 

ventilation problem and use 


100 




.(ill"! 1 ^ .1 |U ,| he used 

114““, \ „h 0,M , ,|- meconium stained ammotic tiuid 

!•> 


Baby bom with MSL (Meconium stained liqour) 

• Newborn baby bom with MSL may be classified as 
vigorous or non- vigorous. 

• Vi-orou, baby is one *ho tas moot "Wn<or, efforts 
good m. s tone, HR > 100 (APGAR is usually 8 9 9 a, 1 s' 

10 minutes respectively). Rescusciuuon is not required in 
these babies. Cleaning the baby of meconium and stomach 
wash with 0.9% NS is advised. 

• Non- vigorous baby is one ubo is limp; depressed at binh 

?v„^r„ r00 ' ,cspimor 5' «n°m/muscle tone,' HR<!00 
APGAR ,s usually 5-6 at 1 min). Immediate direct 
laryngoscopic tracheal suction and clearing of airuav 
required using large bore suction catheter (fG 12 or 10) 
BM V is avoided. ETT intubation may be required 

APGAR Score 

APGAR score is quantitative method for assessing the infant's 

respiratory, circulatory and neurological status. It includes 5 
criteria 

A - Appearance (colour) 

P - Pulse rate (Actually it is HR) 

G - Grimace (response to catheter in the nose) 



|M*”' ..umgol .r” 

-I' 111 ' 1 , -st compression is required 

, l« vl ‘ >rV t ,f medications -' " * 

-1 " r l,C '! , to be given by ET route. Epinephrine , ' (jr,mace (response to c 

l im"' c " cCl ...» only Repeat 3-5 min. A ' AcUvi ^ (muscle tone) 

'V^'fictl.i.W i» the recommended R ' R«Ptratory efforts (Cry) 

l'n|" ,l ’ i:rl,| '. l ^lirming hibe placement. I his may have no 

' c iln'‘' 0 * : H j of intubation for clearing meconium 

, brie' I* 1 

| lC .t 

, tfS of continuous and adequate efforts if 
• * |Uf |io si)Mis of life (no heart rate and no respiratory 
there mlil1l ic the resuscilalive efforts. 

C i* l ' rliu ^ factors to see the effectiveness of 
, Mod i«'l wrwnl 

a-scucila" 0 "' 

« 

Postducial SpO. 

aspiration 


1 1. Respiratory 1 

| Effort | 

none 1 

slow, irregular 1 

good, crying I 

| 2. Heart rate (bpm) \ 

Absent 1 

<100 

>100 | 

1 3. Colour of the 

i body 

Blue or ' 
pale 

Body pink 
extremities blue 

pink 

l 4. Muscle tone 

flaccid 

1 Some flexion 

1 the extremities 

Actively 

moving 

1 5. Reflex 

| stimulation 

1 No 

| response 

1 Grimace or 
\ sneeze 

cries, 

coughs 
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neonatal rescucitation algorithm 

(Courtesy Adopted from AHA A \RP ) _ 

Neonatal Resuscitation Algorithm— 2015 Update 



Antenatal counaatng 
fawn boating and aqUpmant check 



T 

Birth 

I 

Term gestation? 
Good t one? 
Breathing or crying! y 

Mo 


Yaa 


Infant stays with mother for, 
cw. warm and maintain nom^P 
ternperatura, position airway^^. 
orator, tneeded dry 
°rtgoing evaluation 


Yvarm and maintain normal temperature, 
povbon airway, dear aecretiona It 
needed, dry, atimutaio 


I 


Apnea or gasping? 
HR below 100/mm? 


No 


Yea 


T 



Labored breathing or 
persistent cyanosis7 


PPV 

$pO t monitor 
Coriander ECG monitor 


1 



-<f^HR below 100/min?J^>- 

iz__ 


No 



-ef ^oetresosc/tation care 
Team debriefing 


Yea 


Check cheat movement 
Ventilation corrective steps If needed 

ETT or laryngeal maak H needed 


I 


Targeted Preductal Spo 
After Birth * 


HR below eo/min7 

^cr 


Intubate It not already done 
Cheat compressions 
Coordinate with PPV 
100 % 0 , 

ECO monitor 
Conaider emergency UVC 


J 



1 min 

00%-BSK 

2 min 

05%-7O% 

3 min 


A min 

7S%-S0% 

S min 

oo%-es% 

10 min 

85%-flS% 


'.^ HR be low 60/min?'^> 

jEET 

IV apnepbrine 
H HR pernatanOy below 60/min 

Conaider hypovolemia 
Corfldar pneumothorax 


0 • 5 Ar.wlcan Heart Aaaodetlon 


r th at 


resp' 


rotoO' 


rate 


is tlOl in tniMiM 


■■C’" „.j|i get a score 7-10, one min after 

'/ c i<ni ,naal ^ ~_ 6 mM depression, 1-3 severe 

(Apgar score < 7) usually improves in 


^ n o"by ^ (icemask ' "' ith or "' ilhout PPV 

external cardiac massage 


> £i „. W ion and P ertapS , , 

,> d ',^l.enApS a '-isl«stllun3. 

U^ birth should be treated as secondary apnea. 
* v apnea at 1 fa) | jn bp, a nd HR also begins to 

fill e b/es require rescucitation. 

, 0 ,O '" ful , te rm, crying and has good m/s tone then 
, |M V 15 tt escl ,ci/ate. NRP recommends to put the baby 
•’^r abdomen. Cut cord after 2 min. 

* f or positive-pressure ventilation: 

' -Vgasping 

1 Cpte below 100 bpm, even if breathing 
• central cyanosis and low oxygen saturation, 

' p;:D i|e free .flow oxygen increased to 100 %. 


r-vjimia iu rULUS 

* az "rt r ' ,comm “ d * 

'•>ropmev«,[Troutem„e m , es „ Madoys 

n ‘ rel,n °/°''° fs ° d,u ” b *°'‘>°"^^ 

ZeZkon?H m h biC ° rb ° n °' e ^ b "" ’° md *»«« 

prlterL P^opory hmo ,r h o ge 

* M °Wf' Siven to treat eclampsia mMer may ^ 

neonatal hypotonia (Weak knee jerk). To reverse its effect Co- 
gluconate c/b given in neonate. 


Fetal monitoring 

• Fetal scalp blood pH is the best method to assess fetal 
hypoxia, fetal scalp pH < 7.15 is a/w asphyxia. 

OCT is not used now-a -days. Only NST is used. If NST 
non-reassuring decision is taken to deliver the babv. 


is 


cm 


JrtF lle 

^indication of B\W 

, Diaphragmatic hernia (Air pressure in GIT can worsen the 
situation) 

, \feconium aspiration (Air pressure can push the particulate 
nutierin distal airways -> atelactasis /MAS). 


g | POINTS TO FOCUS ~ _ 

\ In these situations endotracheal intubation is preferred 
j nucheo-esophageal fistula is a relative contraindication 


J 


1 .1 Indications are indicated //RR remains < 60 even after 30 
sec. of assisted ventilation with 100 % O, & an additional 30 
seconds of ventilation accompanied by chest compression. 

Drugs which can be given in tratracheally 

during CPR 

1 Adrenaline 

* Naloxone 
' Lignocaine 
' Atropine 


UMBILICAL CORD 

Usually cord is cut after 2 min in normal baby at 2-3 
from the umbilical base. 

• Normal cord length is 55 cm. Ifit fa <35 cm the „ jt is 
considered short & >80 cm is long. 

• Contains 2 artery and 1 vein (Remember with the age old 
funda - left is left and right disappears). 

• Single umbilical artery (SUA) 

° 11 1S a/w renal /genitourinary anomalies (m/c 
association), CVS anomalies, esophageal atresia and 
tracheo-esophageal fistula, imperforate anus, Edward 
syndrome. 

0 Incidence is I % 

° A/ w DM, prematurity, asphyxia. 

Cord clamping 

• Early cord clamping is done in 

Prematurity, Rh-incompatibility, birth asphyxia, IUGR, 
Baby of diabetic mother 

• Delayed cord clamping is done in 
Postmaturity and cord around neck 

• Cord care: Triple dye (brilliant green, proflavine 
hemisulfate, and crystal violet) was considered one of 
the most effective agents (gold standard) for bactericidal 
prophylaxis, particularly for S. aureus of cord. Now a days 
no local application is advised. 


I 
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• “r tsh^ at hxKOWiwtanta* 1 ! 

. , «r „ 50 oU/ml m c«J 

. .. 

. b "”'“ Kb h . . . . 

of Mood yrcrup. Rh type, * Wirubm.« wmb »test. 

<■ I'rscrv jtion of fetal blixxl 

• I'ttnlu uu'fu! f" r 

. preservation of item cells 

SeparationIFall or closure) of cord 

. On an average umbilical cord falls b/w 10-14 days. 

• />,-/.<) < </ wfniriilinn ufrurdn wen in 

• l^ck of I.AM (Leucocyte Adhesion molecule). 

. factor XIII deficiency 

• Immunodeficiency (Combined or CIDS) 

■ Antiseptics to the stump 

» Infection 
» Caesarean section 

• /.o'-/) u fHiruthin <>i t uril ii wen in 

Trauma, pull 

PERINATAL HYPOXIA 

• Impaired gas exchange during I” or 2 ,mJ stage of labour that 
leads to fetal hypoxemis and hypcrcarbia. 

• Fetal acidosis is pi I < 7.2 in umbilical arterial blood. 
Severe acidosis if pll<7.0, HE >14 

• Other diagnostic points: 

« Prolonged (> 1 hr) of antenatal acidosis. 

° Fetal HR < 60/minutes 
« APGAR < 3 at 10 minutes. 

° Need for PPV for > I minute or first cry delayed > 
5 minutes. 

0 Need of chest compression >1 min. 

0 Seizure in first 12-24 hours of life. 

0 Burst Suppression of suppressed pattern of EEG. 

• Most important evidence of neonatal encephalopathy 


HIE 



. Maius marmoratut ,s • 

basal ganglia defect. r ’‘ Crn ‘ tt en n 

• In preterm babies deeper v CV/C ., ‘ ** H <, 

they develop periventricular 

which leads to spastic dip| C g ia *»d 

(In term babies there is more supc o 
and disability is more in UL) ^ f ,a| c*,rw e >1 |j 

• Sarnat & Sarnat staging is USC(J " 

I. II and III. Usefu, o nly f 0r babied ^ gin SMlF 

0 Stage I -* Sympathetic 36 

" SU,Ke 11 ^^sympathetic overarm 
" S< 3 E c III Coma, clcarcbraU,,,, 

Selective neuronal necrosis (SNN) 

• Most common type of injury yen: 

• Vulnerable cells are ’ n pcr| nata| 

° CAI region or hippocamp Us ^ 

0 Purkinjc cells of cerebellum 

° Brain stem nuclei 

° ' nialamic nuc ' c ' + basal ganglia 
status marmoratus) - sub, ypc , lf 5 “'°* fall* 

• Investigation „r choice for assc ssi „ . 

diflusion weighted imaging (MR| } * bra,n injury h 

• Erythropoietin has - neuroprotective role 

Levine staging for HIE 

• Simpler form. 

• Classified as: mild, moderate,severe 

comatose 
Severe 
hypotonia 
Prolonged 
Unable 
to sustain 
respiration 


. : n first 6 hrs of life and Target 
lyO r ^ S “ Uns is 33 - 5 "C. ( 33 - 34 °C). 


T-eg° 3 


^ aasc) 

„ syndrome 

giantism 

^Lndr° mC .yu-tes (gestational diabetes), hypo/ 

i^^xfor prediabetes ig 


° > 34 weeks -* all vessels are completely resorbed 
should be done < 48 hrs —» of eye as vascular system 
atrophies rapidly after birth . 

• EEG can be used for G A assessment looks for maturational 
progression of EEG background activity with t GA 

1UGRS/SGA BABIES 



Consciousness 

Irritable 

Tone 

Hypotonia 

Seizures 

No 

Sucking / 

Poor suck 

respiration 



Lethargic 

Morked 

hypotonia 

Yes 

Unable to 
suck 


Initial response to hypoxia is T CBF d/to redistribution 
of cardiac output by the ‘Jiving reflex' and rise in BP. 
Cerebral edema aggravates HIE. 


Neuroprotective strategies for HIE 

• I hcrapeutic hypothermia: Inclusion criteria 

0 Gastalional age > 36 weeks & birth weight > 2 kg. 
0 Evidence of fetal distress - at least one. 

- History of acute perinatal event. 

- Biophysical profile [< 6 / 10 } 

- Cord blood pH < 7 or base deficit > 16 
0 Abnormal Neurological examination. 

0 Abnormal EEG. 


Feature 


Malnourished 

SGA 


Hypoplastic SGA 


v>-;i pM or pb* 
^vto^ 




St** 


5 f preterm&Term 



u 


rtll38 e 


Extensive 

5-10 mm 

Thick.Good recoil 
thick, silky 

Thick, silky 




¥ 


L 


■gl’J 


Anterior 2/3 only 
<5 mm 

Thin, Poor recoil 

fine, wooly 

fine, wooly, 
lanugo, abundant 

Testes undescended, Testis descended, 
hypopigmented pigmented rugae 

rug ae (Labia majora 

(Labia separated completely covers labia 

in females)minora) 


1. Timing when affected 1 
during gestation 

Loter part 
(3rd trimester) 

Early part of 
gestation 

2. Cause 

Placental dysfunc” 

Teratogens, 
infectons, 
genetic / 
chromosomal 
diseases. 

3. Pattern of IUGR 

Asymmetrical 

IUGR 

Symmetrical 

IUGR 

4. HC 

> 3 cm + CC 


5. PI (Ponderal index) 

Wt (gms) 

=-;-* 1000 

Ht 3 (cm) 

<2 

>2 



V , imodificd) Ballard scare includes neuro-muscular 
'maturity as criteria for gestational age assessment. Ranges , 
from-lto+5. 

Ballard Score 

i Minimum score = 10 corresponds to 20 wks of gestation . 
i Maximum score = 50 —>44 weeks, 
i Used as an alternative method for gestational age 
assessment 

• Disappearance of anterior vascular capsule of lens 
occur in orderly sequence b/w —» 27-34 weeks. 

: Direct opthalmescope after pupillary dilatation —► used 
to estimate GA. 

• Divided into 4 grades — > that correlates with GA 
- Correlation is highly significant and is independent of 

ll’GR (Vessels atrophies from center to periphery) 

J Cannot be used before 27 wks —» because correction is 
too opaque to permit adequate visualization. 


• In Mixed SGA babies adverse influence of early + late 
gestation are reflected. Hypoplastic + Malnourished mixed 
picutre is seen. 

PRETERM BABIES 


Can tolerate hypoxia for longer period without sequele. 
Suffer more from 

0 Periventricular ishemia as cortical vessels are more 
superficial. 

0 PVL (Periventricual leucomalacia) and CP (cerebral 
palsy) without seizures. 

0 Hypoglycemia is d/to impaired gluconeogenesis. 


Risk of 

j Preterm 

Term j 

Brain ischemia 

Periventricular 

Cortical 

PVl 

More 

less 

CP 

Without seizurers 

With seizurers 

PDA 

More 

- 

Apneic spells 

More 

- 

Sepsis 

More 

less 

ROP, BPD 

+ 

- 
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MUMTlItS 


. Term Biihics suffer more cortical ishemia and infarcts 
wh ich itu) lead to multifocal necrosis, porencephalic cyst, 

hydrencephaly 

Corrected Gestational age (CGA) for preterms/Post 

Menstrual age 

. Corrected age. or adjusted age, is premature baby's 
chronological age minus the number of wks or months he was 
horn early. For example, a one-year-old who was bom three 
months early would have a corrected age of nine months. 

. Once a preterm infant reaches 40 wks CGA. it is appropriate 
to monitor growth on new CDC growth charts. 

• Premature babies generally get the same immunisations at 
the same chronological age as lull-term babies. 


Prematurity+ oxygen toxicity predisposes to 

• Retinopathy of prematurity (Retrolental fibroplasia) 

• Bronchopulmonary dysplasia (BPD), 

CLD (Chronic lung d/s) 


Antenatal steroid therapy (ANS) 


Antenatal steroids RCOG guidelines 

• Significant jse in RDS/IVH/ death neonatal 





Se Ptice mia Vk " ,hin,h is 

onini^„ v isic iriin 
in 

ca s c jX, 


Sr, 

l| rn e 


• ANS doses: 

o inj. Betamethasone 12 mg i/m x 24 hrs x 2 doses, 
o inj. De.xamelhasone 6 mg i/m x 12 hrs x 4 doses 
[remember that belamethasone is better] 

• Effects of ANS are better in female fetus & better with 
betamethasone. 

• Is a/w 4-ed incidence of —> RDS or HMD, IV H, NEC 
[Mnemonic:NRJ] 

• Is a/w improved maturity of skin and thus reduced 
insensible water loss 

• Multiple doses of antenatal steroids are not recommended 
As they are a/w long term CNS complications like CP, 
PVE & neuronal damage. 


Also reduces neonatal death 
should be given if delivery 24 h r! 

Use with caution in — ‘ ' PCCteU 
or tuberculosis Senior o pi 
chonoammonitis 
WHO —► should reserve 
° A11 woman with risk of preter 
or categoric) up to 34‘ 6 week ™ dcliv eiy r~ 

° ^L Women for whom electi Ve S L ° s r c 8 ^ tati on la ' 






of 


t>v, 




“fco 




5 Pla 


ln ncd 


Prior,, 




safe for 

mother. No benefit for mother 

Single course of ANS —* women b/vv 24 *°-( 34 +6 ) 
wks gestation who are at risk of preterm birth. Can be 
considered for 23'° to 23* 6 weeks. (Decosion of use < 24 
wks —* made by senior level) 

Most benefits—* delivery 24 hrs - 7 days after the course 


38 h weeks of gestation 

• Single course for even multiple n 

• Diabetes mellitus is not a contam^ 8 ^’ — 

• Elective USCS s/b done at or after" ^ 

• Pregnencies having 1UGR b /w 24 *o, ° ^ V ° e ks 

or dealing - should also receive 3S “ 

• Single repeat course can be gi v • 

is. dose was given < 26- vv ks ^ 

Postnatal corticosteroids 

• Postnatal steroids are not recommended h 
of poor neuro-developmental outcome 

HIE, sepsis, meningitis & MAS. ^**Uol£ \ n ^ 

• Some therapeutic utility in m/m of scleretn 

Vitamin E 

• Role in prevention of BPD, ROP (b ec / 0 f i ts 


s 


vasopr 


1 n eonai 


'arum. 


property) and hemolytic anemia in neonate' 
of preeclampsia in mother. and preve n'ion 

Excess of vitamin E is a/w 'CHfintracranbu^^ 

POINTS TQ?QcUs' 


H lifcrad*' disorder of rclina among 
, VE GF. And- VEOF agents have role 

;jll ‘ ,06 weeks of gestation, 

e*’ risk a 1 ^ 

1 babies born <J 


° Ranibizumab; Humanised monoclonal antibody. 

° A .f! be " Cept: Anli * VE GF fusion protein that binds with 
all isoforms of VEGF-A. 

M/m strategies: 


Grade Labelling of Retina 


. pro 

.S» 


<32 weeks gestation 

,|«igdl [[^mechanical ventilarion in newborn 


V 

i ,.tcnn 


[ Mature (vessels have reached 
i within one disc diameter of 
| both nasal and temporal ora- 
serratae) 


Does not require 
-♦further follow up 


t/t 


> by ' S *2nbY indirect ophthalmoscopy should 


n by 

^"'T'eekTpost-menstrual age or 4 weeks post- 


I Immature (vessels are short of 
one one disc diameter of the 
nasal or temporal ora- serratae 
but ROP is not developed yet) 


ROP 


Require 

weekly follow up 


.ynipinalinn cx- - 

fcli^X vaSCU larization of retina without any ROP or 

• - nnrmnllv in 


,-cry 1 -2 wk depending upon stage 


Stage 1, 2 

(Usually resolve spontaneously 
in 80-90% cases) 


i .i e vascuu* —- 
»l> con ’ r • regression (which is expected normally in 
rOP s’ 10 " " . „ 

ftks ofgcsiation). 


Require weekly 
examination 



Stage 3 (threshold d/s) 


,X !,r " ,cs r 

. prenatal steroid 


Stage 4a 

(Partial RD but not in macula) 


Cryo or laser 


Cryo/laser + 
scleral buckling 


. judicial 02 use 


: Pulse 


ai w- 

oxlvmeter target saturation =90-93% with alam 


Stage 4b 

(RD with macula involved) 


Stage 5 (Complete RD) 


Vitrectomy 


Vitrectomy 


limit SS-95% 

J | use of blood transfusions 


. Some role of vit E 
, R;cu lar auditing of 02 use in N1CU 

" .j s; By indirect ophthalmoscopy using 2S/30D lens. 


Phis d's is c/by vascular dilatation and tortuosity of the 
posterior retinal vessels and indicates severe degree of 
progressive ROP. 

Prv-threshohl d/s is divided into 2 types: 


i Diagnosis: 


* AS COmp ° rcd to term SFD babies (term ,UCR) DrM 
neonates are at higher risk of-PDA, RDS HMD) a p Z 7» 
NEC, IVH, Sepsis & Hypothermic [Mnemonic p^i 

* Most of the newborn pass urine by 12 hrs of age & almostill 
of them do so by 48 hr. 

* Most of newborn pass meconium by 24 hr. If a newborn don 
not pass meconium by 24 hours or urine by 48 hours it iso 
matter of concern. 

4- Fetal adrenal cortex is largest organ of fetus (compared to 
adult size), its size is ~85% of adult size in fetus. 

+ M/c manifestation of acute hypoxemia in a newborn -> 
Bradycardia, cardiac asystole. 

Newborns are able to suck & breathe simultaneously d/to 

—> High larynx. __ 



| Type 

Type 1 ROP 

Type 2 ROP j 

1 Zone 1 

Plus disease with Stage 1, 

Stage 1,2 without Plus 1 


2 or 3 
and 

Stage 3 without Plus 
disease 


disease 


Zone 2 


Plus disease with Stage 2 
or 3 


Stage 3 without Plus 
disease 


I Risk 


High risk type 


Low risk type 


Fig.: Indirect Ophthalmoscopy & Laser for ROP 

Bevacizumab is monoclonal antibody with anti-VEGF 
activity. Currently available anli-VEGFs are.- 
" Pegaptanib: Pegylated aptamer which binds to VEGF 
165. 

" Bevacizumab; Humanised monoclonal antibody. Used 
in colorectal cancer. 


| Recomm 
endation 


Administer Peripheral laser Wait & watch, weekly/ 
ablation therapy biweekly follow up 


Threshold d/s is stage 3+ ROP in zonel or 2 occupying at 
least 5 contiguous clock-hours or 8 non contiguous clock- 
hours of retina. T/t is laser photocoagulation. 
Anti-oxidants (vit E) & slow reduction in O, has no role in 

established ROP. 
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EONATAL SEPSIS 


within 72 hours of life and is 

y tflv itfiwt u v»wr 4Ki.ur> 

MuwJ h> organisms prevalent in the maternal ^enita tract 
;,r in the labour room CiMS arc the m/c organ,.sin (while 

klcbslrlla. E foil and S. aureus are m/c in India). 

- „„„, „ a nosocomial infection acquired from 

he nursers or king m ward and occurs > 7. hour alter 

,,„h (Irani negative hacill. are m/c organism. 

r ,,0s icrrrn includes (Usually >2 markers are taken 

t^nificiinK) 
a \ir - tsoo 


I.eucopenia.TI-C< 50(>()mm’ 

* Hand cell to neutrophil ratio or I I ratio (immature to 
total pl>morphs) 2 0.2 (hand cells >20%) 

* CHI’ ' Img'dl. is -rve, 

Micro INK • 15 111m/ first hour 

* presence of >5 I’MNItpf in gastric aspirate (limited 
uiilits m MM . or Mood stained liquor). 

PCI (procalclloiiin), 11.6. M-8. ( DIM’, nnd ( DM are 
"carls sensitise markers of infection whereas ( RP is a 
-late spedliic " diagnostic test CD6-I is probably one of 
the most useful infection marker for the diagnosis of late 


onset nosocomial sepsis. 

• Most important m prevention: - 2 mm hand washing before 
entering! NICU. 


NEROTISING ENTEROCOLITIS (NEC) 

• M/c (»I emergency in neonate. 

• Acquired inflammatory condition of gut (Never congeni¬ 
tal) 

• Alleels 0 2 months children 

• Risk factor: * 


..•iuiiuics, t\Po/ 

infarcted portion. 

NEONATAL REFLEXES 




■«si 



Rdlex is less extensive in -1 Hypertonia & ||| E 

l >,ll,CM " 10 C,1Clt in Se vc»« hypotonia. extreme 
babies 


Piemafuntv. I ow birth weight. 
- I orinul.i feeding. 

• Sepsis sick baby. 

I'nihilie.il catheterisation. 

•• Kanlac 
IlKiR 



Absent tevcisc diastolic How in umbilical artery. 

• Signs: Abdominal distension, blood in stools, systemic 
sepsis, pneumatosis intestitulis (air in gut wall), necrosis 
it perforation of gut. 

Trail off)* 

'■ Metabolic acidosis. 

Hyponatremia 
* Thrombocytopenia. 






Depressed / reduced in —> maternal sedation, cer-h 
depression/ damage 

Increased or Jumpy / exaggerated -> In cerebral irritabil 
Asymmetrical in : Kris's palsy (C5-C6 damage), 
cl.iv icle/ humerus or a hemiplegia 
At :S-.'2 weeks of gestation. Mono's reflex appears ant 
persists lor 3 months of age when Landau's rellexappe 
which persist for ‘> months of age. at 9 mths parach 


rcllcx appears which persists throughout the life, 
Sucking N swallowing become coordinated only after34 
whs of gestation. 

Ncon. 1 i. 1 l rellcxes arc primitive reflexes. 

Primitive relieves usually disappear with advancinga«. 
Reappear in frontal lobe lesions/in CNS disorders art 


paimo-nc" 1 

L'lk'X 


. (al reflex, glabellar tap. snout 


/ birth A disappear at 4-6 mo. of 

8C ' 

kC “Ucn> at birth. well developed at 


iiioc 11 ,., rS at 6-7 month 

llcvc,ops 4 n,0 " ,hs of 

' |rlC s -12 month 

irs •'! o 


Wt' 1 " 1 ’" , nrs al 8-12 niontn 
^• Jis: ’, rr k trunk incurvation reflex. 
,i.> ri ' lll ' N ,' t ,nce of symmetric & asy 


asymmetric TNR 


(l ,; Hlf in.d r CI! "T of a|l c indicates spastic cerebral palsy. 

'!>T?^taby 'loeW in.h« fencer'sposition. 

^" lll "'' lkL .„ may persist up to 2 yrs ' of aec liU 
*5 0 ,„plcic but in practice, flexor response is 
V 11 "'"' 011 ".normal newborns & infants.Babinski sign 

^Bltaniplaeia 


it#* 1 ** 


’ Jl ‘ jKS . solicited by sudden loud noise or by tapping 
surtle reflex h is | lexct i (not extended, as in Moro’s) 

. .ml I |H 

remains closed. 

, ^exes are inhibited by frontal lobe. 

□ 

re fi C xes are inhibited by -> Frontal lobe. In 


in" 

A llprim |,,v 


rJpgNfSTOJ 

roflrx 


* ^of frontal lobe, primitive reflexes reappear (e.g. thumb 
* W J t/ 0 s frontal release signs. 

* tftttitPt* to disappear -> Rooting reflex. 

, Most of newborn pass meconium by 24 hr. If a newborn does 
Jtptiss meconium by 24 hours or urine by 43 hours it is a 

matter of concern. 

1 Mol adrenal cortex Is largest organ of fetus (compared to 
aiJt Hie), its sire is ~S5% of adult size in fetus. 

* M/c manifestation of acute hypoxemia in a newborn -> 
S'aJycardia, cardiac asystole. 


Common neonatal probler.v: of no significance 
.normal abnormalities of neonate) 

1 Mastitis neonatorum 

• Vaginal discharge (pseudo menses), hymenal lags 

• Caput succedaneum 

• Erythema toxicuin 

1 Subconjunctival h’age 
1 Mongolian spots 

Milia, Epstein pearls (site - palale/prepeuce) 



Fig.: Vernix caseosa (Prevents heat loss) 



Fig.: Mastitis neonatarum 
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CHOANAL ATRESIA 


. Hypocalccma.sihcm/c p nosis of bypocalccmic 

„,„„ 8 «■«»„ lc L, gluconate, -hid, . 

7 monilorint'- I l>r»l/'>“" m 15 

“ll*^ nd,„aul«,«c S a,»H",. 

fn'c biochemical cause sU |,tle seizures. 

' I'toasphyao-rtfC""' 1 ^ 

Causes of seizures 

• INI.: Most common 

• in I 10 15% cases 

Tenn neonate: I ‘ l/rl>n 

. Subdural 11.: <U hwd, *W U ’ . , 

isctcrm: IVII/Gcnninal matrix bleed/ paandiym.il 

bleed 

• CNS infection: 5% 

• Metabolic: J ta 

l (ilucose 
i Mg2t 

• Malformation/ structural lesions 

• Non ketotic hyperglycinemia: myoclonic seizures 
(/Glycine in C’SI') 

'■ Intractable seizure 
- (II.111*1 def 

■ I’ysidoxiiic del: Seizure d/to 
o | ethnic aeid response seizure 

• Pyridnxinc tlelicieney is also a/vv neonatal seizures. 


cause (50% of cases) 

.subarachnoid hemorrhage 


:TA0 


ypNEA 


oF THENEWBORbL 


mu 


“ini, 


tele, 




• D/to persistence ol'buceonusal mcmh 

• Should be ruled out at birth. r '' 

• u/Lchoanal atresia is asymptomatic . 

at birth. Ulni; ‘yiict 

• b/L choanal atresia is incompatihl ■ • 

Cy anosis and respiratory distress^" 1, ,,,t ir„, n 
improves with crying (opening of,*" *'! h 

or b/L coanal atresia. OUI, 0 is i|,„. 

ha S 

HMD/RDS 


SorAvenungsyndrome^ 


0 

delayed cord 


K 11 ^udiics bot" by cusarcan » cl, ° n - 
' t y i ’" k ’f 3 eW rS ar ' ;n matern 




in? 1 


;TS^'' una ' ec " m0U " u,nvnuWs “ 


fluid overload) 


moui 


v «ntil a!l 


N. seizures & Biochemical problems 

• llypoialcnemia • Good prognosis 

• llypoglyeemie seizures -> worst prognosis 
' Can cause cortical blindness 

o MKI » Occipital lube 

Temporo-pariclal involvement 

Treatment 

• DOC lor neonatal seizures is phenoliailiilone. Oilier 
useful drugs tire ~> midazolam, lora/epnin, plicnytoin.de. 

• New drug: I.event 


Surfactant is synthesized in fetal | Un ... 

but dctaclable in amniotic fluid b/ w 2* 2(1 " k » or 

TlK-re is mixed respiratory & metabolic ncid^ 

o Rcliculonodular pattern 
o Air brnnchograin 

° Ground glass opacities 

o Even while out lungs in severe eic.c 

M/nt: 

° 02 : If distress is 

- Mild -> 02 c/b given by prongs/**,, 

- Moderate -> 02 by CPAP 

- Severe -> SIMV 

- Intratracheal surfactant in a dose ofA iX \\,\, ■ 
therapy.liuliealions of surfactant are:- ^ ’ S 

- All neonate < 28 wks irrespective of 
absence of HMD. 

- > 28 wks with severe Rl) 


MAS 

• Meconium is composed of : Epithelial cells, | anil , 
nuicous. amniotic fluid, bile & water. 

• Meconium aspiration is common in : Post term > p Mcrm 

• C'onsa|ueuces of meconium aspiration 
0 Obstructive emphysema/ atelactasis 
■■ Pneumonitis & chemical pneumonia 
0 Defective gas exchange 

• Complications 
- RDS 

° Pneumothorax 

* miN 

• CXR: 

» Coarse granular pattern 
" Ait trapping/ emphysema & hyperinflation 


O i,i0 *C l'iiu rs bin " wW ‘ minin ’ a ' 

field. Line as streaking at 

r 11 ' 1 o flyp L ' rl ” ‘ • . 

ctr,, '' ,,,n - ***** 

>V " ,aml i-omincnl interlobar fissure. 


....vPiSTRESSINNEWBOgNim 





fl PoTNTSTO FOCUS 

tMAS is usually seen in fetal distress and postmaturity. 
However in Listerosis fetal diarrhoea may lead to preterm 
delivery with MSI. 

) PROM, fever in mother, foul smelling liquor, h/o sepsis / UTI 
pneumonitis, chorioomnionitis, unexplained preterm labour 
ore risk/actors/or congenita! pneumonia in a baby. 


° Pulmonary hypoplasia + 
o Malrotation of intestine. 

• M/c cause of death in CDll —> Pulmonary complications. 

• Prenatal diagnosis is possible by antenatal LSG -► 
Peristalsis in thoracic cavity). 

• M/m steps: 

° Rcscucitation (Intubate) 100% 02 by mechanical 
ventilation. ( BMV is contraindicated) 

° Confirm tube position, if improper then re attempt 
» Nasogastric insertion 
• Most imp. prognostic factor: 

Pulmonary hypoplasia > Pulmonary hypertension 
Absolute contraindication for BMV. 

D/d: 

° Pulmonary sequestration 
° Cystic adenoid trial formation 
° pleuropericardial cyst 


CYANOSIS 

Appears when oxygen saturation is < 85% and level of 
reduced Hb levels is high (> 5 gm%). 

Cyanosis in a newborn baby may be central or peripheral. 
Peripheral cyanosis will improve with warmth and 
improved oxygenation. 

• Central cyanosis is due la cardiac, respiratory, CNS or 
hematological causes. 

• Cyanosis occurring with first feed (or excessive 
frothing and chocking) -» suggests the diagnosis of 
tracheoesophageal fistula. 

• Cyanosis and respiratory distress esp. with feeding and 
improves with crying (opening of mouth) -» suggests the 
diagnosis of B/L choanal atresia. 

Cyanosis precipitated by crying/ straining in infants or 
older children -» suggests tetralogy of Fallot (TOF) or 
rarely other cyanotic CHDs.Spclls are VJ as hypcrcyanotic/ 
blue or tet spells. 



CONGENITAL DIAPHR \\ATIC HERNIA ICDH) 


' Mote ii\ females. 

* Components: 

" Herniation of abdominal contents into thorax + 


BHHMB 


POiNTSTO FOCUS 

*> Hyperoxia test is useful in differentiating cyanosis d/ to cardiac 
and respiratory d/s. Administration of 100% oxygen leads to 
rise of Pa0 2 above 150 mmHg rules out a cardiac disease. 

U/L choanal atresia is usually asymptomatic or may go 
undetected. 

+ High position of larynx in an infant enables him to suckle and 
breathe (use of nasal airway) ot the same time. _ 
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• Ir?S, rtsstTc 1 
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x STB >15 rzz <iL (STB = Serjz: tod bilirzrin) 

= STB “se 15 > 0-2 rrr* < fcr or > 5 rrz* • di> 

: Direct seren bir'-’m is > 15 * • cf STB cc > 2 zr* 1 
5 Clizid jrzxiice per>-is±rg be> end 2 v. eeLs 
Pnj'.or-ziJ ; r - Z-ZiJSSHB 
- S’csf^cted wbec cLrrcil jmdcce perrlso be>oci 10 
de> s in tern & > 14 da) s in pretemt 
= Ccrjjes Irnnaranty. HDNBMJ. h)po±>To:d^n. 
p>!onc seres is intestinal snsis. concealed h'rnne (as 
in cephalhemaroEa i. malaria. Cnzlar Najjar s\rtdrrnte. 
Prolong* J c iptZiXedSSHB 
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NEONATAL PAIN 

• F\*in j.vO'TTictJ w^le 

frcmstotc infjnt pjin profile (f’lPH 

- |i v - hj»i*>ur 'U ,c 

_ HjvIukt heart rate 

- lUvil.rK-ShJ: ^ pajn (non 

• General meagre to rcouce 

pfk^rniaiolojrical) 

1 v> uiJ bright hk’ht l‘ ,ud 

2 1 united fundiing 

3 s« jdillin).’ facilitated fucking 

4 Slagging 

< Su».r< r *e glucrr'C jolution 
t kangaroo mother tare, breast feeding 
7 skin to skin contact, pacifier 

• |icM 24'. sucrose^25 4 . dextrose- 0.1-0.2ml 

NEONATAL PDA 

• Incidence 

. « |'(K)g 15-40% 

o « lOOOgm - 50 65% 

• Generali) functional closure occurs within 12-24 hours 
(das 3-5 in prcteruni) 

• Anatomical closure incurs on day 18-20 ol life. 

• ( ',,•• o! [> 

v Hounding pulse 

* I’alp dorsal pedis 

* Widepp >25 mmllg 

>• Usperactisc prceordium 

Systolic murntcr (Rarely continuous murmur) 

<• Persistant lachycardia 

• /*/!!»( f. % f l J 

* Clavsica! "three-legged stool” appearance 

* Turbulence in main pulmonary artery 

* LA Aorta ratio > 1.5:1 

» Raised lcl\ ventricular SV 

• If )i. r to I'l i it 

1 Features of CUF 

2 Required prolangcd respiratory support (without any 
other cause) 

3 PDA-'1.5 mm with LAAorta ratio >1.5 :1 

4. LA/Aorta ratio •'-2.2:1 

5. Left ventricular flow > 320 ml/kg/m 

• fftul/runt 

* Medical: Indomcthacin, Hrufen. PCM 
9 Surgical: PDA ligation 



. u ,ic sinhibitsE.coli.lt promotes 
/^r,ron.^.;\^vlh of laciotacilli & inhibits 
,< I* 


21.5 


nutrition 


dP* ffco' 1 - , le d lipase) kill s 

- P ,th oft .i IS tinn‘ latedMP ;ll . k im , 


nlilk is important in protection 

in voU.tionof^™ s& iPPH ; 
helps I" » , s maxim um at 5-6 months or age. 

,<>s ;crd '° too ml/d. 

'C*J'r“ ,ii J Cdly hospital initiatives) are combined 
P Sil l Bab> Tin + UNICEF. 

’ c h° fVVl u . Breast milk, can be stored at 

jrr threat 1,11 

: for24hrs 

.. f fldge for 3 days- 

. fridge _20°C for 3 months. 

’ (exp ressed breast milk) is n0t advised 

„|ing ° r E flhavv ed frozen milk should not be done. 
ge-ffeezinS 0 


Holiday & Sager formula for fluid & calorie 
amoeba and Giardia requirement in children 


Wt of the child 

Fluid required 

Calorie reqd 1 

<10 kg 

100 ml/kg 

100 Kcal/kg 

10-20 kg 

Above + 

Above + 


SOml/kgfor each 

50 Kcal/kg for each 


and above 10 kg 

and above 10 kg 

>20 kg 

Above + 

Above + 


20ml/kg for each kg 

20 kcal/kg for each 


above 20 kg 

kg above 20 kg 



] 


lacl °se/CB H) 


Fore milk 

Rich in proteins, lactose sugar vi. . 
water. 8 ’ v,larT >ms, 

Hind milk 

Rich in fat and provides energy 

Preterm milk 

Rich in fat. protein. Na\ calories (Low | 

Transitional milk 
Milk secreted b/w day 3 to 2 wk 
(Mature milk is secreted after 2 weeks) 

Breastfed babies are less likely to develop 

- Eczema and milk allergy ( because ,n__, 

are absent in human milk) b s,a ' Casc in. 

- Obesity, hypertension, DM & athe . . 

later life Xerosis fa, 

° Late ‘ onset t etan y. metabolic acidosis, and acroderniain 

enteropathica are limited to top fed babies 
° No risk of infective dianhoea. 

° Low incidence of RTI, acute otitis media, NEC 
Problems of evening colic’ are seen more with cow mil 
Human beta casomorphin & NGF promotesneurodevdop. 
ment. 

Lower pH of stool of breastfed infants contribute to 
favourable intestinal flora. There is 1 incidence ofIBD. 
Hodgkin's d/s, NEC, SIDS. 


good source of vitamins except vitamin K. 

' infants are more susceptible to HDN d/to vit.K 
eo*l ed,n,m 

'« deficient in -> Vit. B J2 (if mother is strict 

+ 8 " aSt til Vit D & K, fluorides. 

^feeding is inadequate for preterm and VLBW bobies. 

^ w k rich in amino acid glutamic acid and deficient 
Hi/rron i™'* 
glycine. 


Malnutrition/ PEM 

• Indicators of malnutrition 
° Weight for age (W/A) 

- Measured using a beam scale/salter type scale. 

- Simplest, most widely used & reliable indicator 

- First indicator of PEM of MN 

- 1AP classification of PEM is based on -> W/A 
° Height for age (H/A) 

— Measured by stadiometer. 

- Length is measured by infantometer in lying down 
posture for infants. 

0 Other indicators 


PAEDIATRICS 


ft 


Contra indications to breastfeeding: 

Galactosemia, mother with active TB, HIV in developed 
countries, mother on cytotoxic or certain other drugs, 
t HBs Ag+ve mother, HCV, CM V, fever in mother, tobacco 
smoking are not contraindications to breast feeding. 

IHilk secretion 

• PROLACTIN is the hormone which promotes secretion 
of milk in lariating women (milk secretion reflex ) 

• OXYTOCIN is the hormone responsible for ejection 
or release of milk in la 'ating women, which acts by 
contracting myoepithelia ^ -ells ( milk ejection reflex) 

' Suckling of infant at hi vast is the stimulus required to 
initiate let down retlex u hich is maintained by oxytocion 


MAC 
0-5 yr) 

Triceps SFT 
(1-6 yr) 

Quetelet index 
Dugdale index 
Jellife's index 
JRao & Singh index 


<11.5 (severe MN) 

10-6 mm (mild) 

< 6 mm (mod-severe) 
<0.14 

< 0.79 (wl 1 ht in cm 16 ) 
HC/CC 

Wt/Ht 2 


• Age-independent indicators are : 

The Bangle test, Shakir tape, QUAC stick, BMI, MAC, 
MAC/HC (Kanawati Index & Mclaren), Rao & Singh 
index, Jeliffe (HC/CC). 

Malnutrition 


Finding 

Called 

Indicates 

Low W/H 

Wasting 

Acute MN 

Low H/A 

Stunting 

Chronic MN 

Low W/A 

Undernutrition 

Both acute & Chronic MN 
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. if ,h,„...tor -1 w-itor .« 

»,i c hl for Mr chi end to* hozht <»' *« >- 

signifies acute on chronic malnutrition. 

• 5 .-u o «/■«!«• m<i!'Mtntion <\ 1 'U 

SAM among childrem 6-59 months of age is d=f:r^i b> 
WHO and UNICEF as an> of the follor*mg.: 

• WFH* 3 SD 

o Visible severe wasting 
o presence of bipedal edema 
» MAUC < 11.5 cm 

In a child *6 months of age. MAUC cant he used so SAM 
should be diagnosed b> i). »). «tii) 

Waterlov/ classification of malnutrition 


POIMTSTO! 


FOCUS 

-t Thf” Vp? of derm,-^ r> ^ 

f*> * tr*. f feJy ^o '* " r ‘ 




t t/wkey face/otd 


ft —* 'S0’0' r " y-„ 


Jc*» 


-t Mow)zwr.^^ n r 
1 


Ic^hfoon 2 2?.o-- 3 






y. 


Approach to a child with P.icVn* 

GS » ■ 


Decree of PCM 

Grade 

Stunting (H/A) 

%Sm 

Norma! 

0 

>95K 

>90% 

Mild 

1 

g75% - &SN 

£0-30% 

Moderate 

« 

£. 0 % - E73^ 

72-50% 

Severe 

ra 

< SOS 

<70% 


' D drf»ckn»qi R 

< N-Zrrjnni.’ pjirj ) 


»*v *5 


• Nutritional dw arfistn 

Normal binb w right with subsequem remrdmooa (’A A: 

H A are low. hat W H ma> be Dormal t. delved bcoe age 

• Predictors of increased nsonilitv in MN 

s Low s. albumin (< 2.1 mg (2 L 
= Lew serum total l:p:d> aod pbosyholsrids. 

• Marasmus 

Charecterised by —» O.i matt zppeirxoce. ** zuv—— ** cti—■ 
<b 0 *. of expected, akn good (vcrackcs) zpeme is msss 

• Kwashiorkor 

Characterised h\ —* Triad of Growm rfa-aaax — 
Edema - Meal chrtges. CXber feamres are mooc fare, 
weight 60 - SO '. of expected, apatmc (Lherted ra=bxl 
hepatomegaly d:o ram* Ltser. pox aper.e. low levels of 
insulin. 'FLij' sijn m hams.Chrooo tmoocmemsated staae. 

• Pellagra 

Caused by —»maom de 5 rien:y. 

Charaotertoed by ? *D' 

Dtarrboea - 
Dener.m * 

Ekrmmhts (Ciszle oedtiaoe) 
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Important Developmental Milestones 


Al« 

Crou motor 

Fine motor 

l mO»Ffh 

Turns h*ud to sound 

— 

2 month* 

J months 

He*d/N«k holding 

Primitive grasp reflex gone, 
hands open 

4 front hi 

- 

Grasp a rattle or ring when placed 
in hand, bidextrous reach 

S w’thi 

Sitting with support. 

Bidextrous grasp 

(holds object with both hands) 

t nnx'TM 

Start iittmg without Support 
(Tripod 1 

Unidextrous, Transfer objects 

7 months 

Roll over 

Palmer grasp 

B month! 

Sitting without support. 

Crawl in bed 

" 

9 month! 

Standing with support. 

Crawl on abdomen 

Immature Pincer grasp (picks a 
pellet with thumb & index finger) 

10 month! 

Full crawling & creeping 


IPllmthi 

Waging with support, cruisinq 

Finger-thumb opposition 

12 month! 

Standing alone/ without 
support 

Pincer grasp matures 

1J month! 

Walking without support 

Turn 2-3 pages of book 

IS month! 


Learn to feed herself with spoon 
with slight spilling. 

18 monir>\ 

Running , 

Explores drawers 

Can feed himself with slight 
spilling, spoon feeding, scribbles, 
Tower of 3 blocks 

19 months 



24 months 

Walking upstairs & downstairs 
(2 feet/step | 

Draw a horizontal / vertical line, 
Tower of 6 blocks 

36 months 

R‘ding tricycle 

Walking upstairs with 
alternative steps 

Can draw a circle 

Can dress or undress himself. 
Tower of 9 blocks 

43 months 

(A y^l 

Walking upstairs with 
alternative feet (2 feet in down 
1 feet in up) 

Can draw a square 

GO months 
15 yrs) 


- 


Lan Cua E e/s 0und 


Alert to sound 
Smile/vocalize 

cooing 


Monosyllables (ma; ba ) 



coM ,l.u.lonal Familial 


+ 

L 


Hypopituitarism 


N 


Hypothyroidism I W syndrom. 


Slow fr° m ear ' Y 
c hild^o° d 

Low N 

B A<CAby<2yrs 

Moderate 


Slow from birth Early in childhood 


N 

BA = CA 
N 


N 

BA < CA by >2 yrs 
retardation 


N 

Slow from birth 
Low 


Severe retardation 


Slow from birth 



Bisyllables 
(dada, mama) 


Taro words with meaning ^ 

game 



Relationship b/w growth 
parameters 


10 words with meaning 

Two words sentence 

Start speaking simple 
sentence 




Kno *s gender 
( age, sex). fullnarr^ 


Telling a story 


10 word sentence with 
perfection 



WA > HA > CA 

Weight age, HA = Height age, CA = Chronologic age] 

, inpcr segment to low er segment ratio : 

LS LS ratio at birth is 1.7:1 
HI by Oyr (at birth) 

1.6:1 by lyr 
1.5:1 by 2yr 
14.1 by 3yr 
1.3:1 by 4yr 
1.2:1 by 5yr 
1.1:1 by 6yr 
1:1 by 7yr 

To remember use simple funda [ l.(7-n) :1 ] whereis n = 
age in yrs. 


infections 


EBV and Infectious Mononucleosis 

• Incubation period is 4-6 weeks 

• No specific precautions or isolation procedures 

T ^r cnded ’ since virus is found ^ saHva ° f hej 

• Clinical diagnosis can be made from the charactei 
M sveekr' + Phaiyngitis + b-mphadenopathy lastin 


1-4 weeks. 

• Although the symptoms of 1M resolve in 1-2 months 
remains dormant or latent in a few cells in the throa 

blood for rest of the life. 

• Serologic testing is method of choice for diagn 
primary infection. Serological tests include: 

0 Normal to moderately elevated TLC (10,000-20,1 
Increased no. of lymphocytes (usually 2/3rd ofT 
° >10% should be atypical lymphocytes (D mwii’v’.v 
° Positive reaction to "monospot test" 

• When ’mono spot" or heterophile test are nej 
additional lab tests are required to differentiate 
infection from a mononucleosis like syndrome (cau 
CMV, adenovirus, or Toxoplasma gondii) 


Scanned by CamScanner 
































.. KJ 

1 „ - 1 .... .. -'“I*-"** » * 

. ' ' . ' - . ' .. 

• lit.. i 

. . ^ .• ~‘ M * 

(Jniil'nmiJ li'M < -I! 

•••■.. ; . . 

« | |» ll M 









<« J* * *■’ 


. ,— «-%ll *-.»**-•- 




. I >1 . ,i • r ' ' * h "* 

4 ?| fc t •«>» • <*•* » •«>' 




| I 

h V 

i V , 


* *■•'**!* ••***•*•# f. ,y 

• • 4 ... 

. r* ■ » * • } 

• • \ ~~ < 4 |»VM| 

• * • • M »» * »*»•«*«,* 

• • . « <|/ 

• • - f *-n^ 




• * • *. 


• I* • . 

I »'* 


*' ” 'll * — • -• - 


. - • 




1 ► • 


..I** 

.. 


r . ^ V- • " - r '. 


«<«• 


*>• » • 

*>* rt 

t *> »*. . 

* f 

*U Ww- 



Scanned by CamScanner 



























- „ 

f/v-r iff jlwass cardi.ii 

. 1,11 ' 

• At birth 




k ,, *... <!«**• >*»>• SCK ' , ° 

I Krvpl.l'tlk- *‘ lI1 1 • . , 

IK l'R.I.«n:c*>* ,l,,nicM ,lslU J 

• In m’whorn /•rrii*l d) 

OhsinKtiscloH’iisMV ^ S . /V 

• Onu t Mr Ihn * ‘ y,n 7 ' 
ll>popldMic heart. I APVK 

Teratogenic Drugs «nd CHD 

, , is PDA, VSD.ASD, CoA 

• I’tu-mloin iiidiiicd -»l •. 

• [ ,(h.um'» Eh>lc.n anomaly 

• Alcoholism -► V.MJ. ASP 
. Kc.mf.K- «U--r«wmina!«";“*. 

. -* CoA. Ml buirt 

Duct Independent lesion of Heart 

Kajuirv urgent Mirger} ; 

: .. 

artery) 

Duct Dependent lesion of Heart 

11,csc lesions will improve by infusion of P(ii:i. Now. 
PGI-1 (Alprosfadil) is routinely used in infants with dmlu.s 
dependent cardiac lesions lo improve circulation prior to 
ballon atrial septostomy or snipers. 

• /’nlmoiuv r flown tfitchildependent 

• Critical PS with intact ventricular septum 
o tricuspid atresia 

« ror 

• S\ \h inic flow (v dm hil depethlenl 

o Congenital valvular AS 
® CoA 

" Interrupted aortic arch 
o III IIS (Hypoplastic left heart syndrome) 

• ()\\yt tuition /\ tint fill i/ependent 

« TGV 

Role of Proitin In duct dependant lesions 

• MC side clicet ofinj. proslin is -*»pnen. 

• Con t with h improve with pimtin are - Duel dependent 
ptilm/sysieinic circulation 


• Exceptions: Pt who become , 
smarting Proslin ,ab, « / 

° I .ell atrial Itjperiesion 
0 III.I IS with restrictive Pl'O 
f Sub diphrapmatie TAPVC 
n I'd A with Intact IVS + r ,. slr ' 

° libslein anomaly " c l’Po 

Imp. Sporadic disorders 


Association Major CHD othar 


««crj 




He 




VAUR 

Association 


VACTLRl 

Association 

VSD 

CHARGE 

Association 

Tor 

Marfan Syn. 

Aortic root 
dilatation, 

William Syn. 

Supravalvular 

AS 


+ Coloboma, 


H «rtdolcc, !(ToF 
choanal Atresia ' 
Retardation mental 

Ar ‘ 1d ^ci^r^ 

subluxation ofle n j 

Elfin facies + p„ , . . 


LT-TO-RIGHT SHUNT LESIONS 

ASD 

. Ostium secundum defect is m/c type (50 lo n 
delect is located at the fossa ovalis. However in i . 
syndrome, priimnn ASI) is more common. ” ^ 

• MVP is n/w osicum sccondum or sinus V eiu».,.. f 

in 20%. dlfccls 

• Usually asymptomatic. 

• o/i-; - 

“ Thin slender built 

u Wlalely split and fixed S, and a grade 2- 3/6 systolic 
ejection murmurs. 

• i:c(; Right axis deviation of 490 to +180 (Left axis 
deviation in case of ostium priimim ASD), mild KVH and 
a ‘rsK’ pattern in V ( are typical. 

• CXR Cardiomegaly with enlargement of RA& RV.t 
pm 

• Infective endocarditis does nut occur in patients wilh 
isolated ASDs. Prophylaxis for ll<! is not indicated unlni 
AND is n/w MVP. 




■ N 1 ’ 

A>' 


Clamshell and 


. . sccma.mi Jcfccu l»v« 

.nd 40 '* , . vi ec closure 

' l V ll "‘ ,, | rcic‘' 1 1 ‘ ihhle. Pulmonary to systemic 
f rC . | 5 ; | indicates the need lor 






_ Of congenital heart defect and 
iii/e * - •* —•' 


such defects. 


„f multiple "»‘ scul:,r ( ,rabcc,llar) 

> llcllh lo close surgically. 

1 - an 


>iss‘ 


proJf.cc AK and cause 

U in the 


.Iln^'J^ht ventricular out How tract 

ff. „ pen patient is usually asymptomatic with 

'^ V| t M ' W ""wth and development 

nori" il, P r0 //a v VSD produce delayed growth. 

, M r ‘" C , /'tolerance, infective repeated pulmonary 
1 c* erc,se 1 1 ,‘|p arc common during infancy. 
'"'^'^V’snnding pulmonary HTN, a ll/o cyanosis 

' ^ il1 ' 1 'level of activity may he present, 
and a + "■ 

i t)f , nrue ySDs may have poor weight gain or 

*' »r+ Cliihbins may be I'fesenl in pnticnls with 
' 2lmottar>' vascular ohstniclive disease 
t i«tier....K.r'sri)na.» n, e' 

, Svslolic litriil may be present at 
border (prccortlinl bulge and hyperactivity are present 

with a large shunt VSD) 

11 k' intensity of 1\ is normal with small shunt and 
moderately t ed with a large shunt. 

, s2 is loud and single in patients with pulmonary 
vascular obstructive disease. A grade 2- 5/6 regurgitant 
systolic murmur is atidih'e at lower left sternal border, 
i [XC-I.Vl land occasional l.All in moderate VSD, Large 
VSD may cause CVIl wilh or without l.All 
• CXK - Cardiomegaly involving LA, LV and sometimes 
RV 

i In pulmonary vascular ohnuctivo disease the main PA and 
ar vessels enlarge mvccably.l leart si/e usually normal. 


• Cl IF may develops after 6 to 8 weeks of age in infants with 
large VSD 

• Pulmonary vascular obstructive disease may begin to 
develop as early as 6 to 12 months of age in patients wilh 
large VSDs, but the resulting right to left shunt usually 
docs not develop until the teenage years. 

• M/m — >171 of Cl IF, if develops, is indicated with diuretics 
and digoxin for 2-4 months. Non-surgical / device closure 
is possible for selected muscular VSDs using ‘Umbrella’ 
device (experimental stage) 

Eisenmenger Syndrome 

• Patient has severe PAH (pulmonary arterial hypertension) 
resulting in R -> L shunt at the ventricular or 
pulmonaryartery level. 

• On LCG there is Rt axis deviation d/to RVI I, P pulmonale 
may he present. 

• CXR shows prominent pulmonary arterial segment and 
oligemic lungs 

Eisenmenger Complex 

• Consist of PAH + VSD providing R -> L shunt. 

• Impending signs of PAH are -» palpable S2 /single S2, 
parasternal heave, murmur of functional PR (Gralini 
steel’s) along LLSB. 



PDA 


the lower left sternal 


Natural Hx 


ancons closure occurs in 30 lo 40% of patients with 
nnous and muscul.u - VSDs during 1st 6 months 


There is persistence of ductus b/n the left PA and the 
descending aorta (5-10 nun distal to the origin of 
subclavian a.) 

Cl/f 

Patient is usually asymptomatic if ductus is small. A large 
shunt PDA may cause a LRT1, atelectasis and GIF 
O/E 

0 Wide PP wilh bounding pulses. There is C02 
retention, requirement of mechanical ventilation if 
pulm. pressure falls. 

° Tachycardia and exertional dyspnea 
o Wilh pulmonary vascular obstructive ds. a right to left 
shunt results in Cyanosis only in the lower half of the 
body (i.e., differential cyanosis) 
o The precordium is hyperactive, a systolic thrill may be 
present at the upper left sternal border, 
o A continuous (machinery) murmur best audible at the 
left infraclavicular area or upper left sternal border. 


PAEDIATRICS 
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MI'V 



• | ( d - A rv.rmjl J CO or 1*11 v^.fh until la made 
PDA ( VJf with hr yet I’D A 

• r.VK - Similar la VSD) 

. Kak <>f pulmonary Umanluyc I* there dm increased 
/•HI pda in preterm neonate* is NT ( . 

» Sutural history 

Uri/ilo PDA in premature infants, spontaneous tloMirc 
oIj PDA duct not usually otcur in lull term in/aiilv 
» rill • recurrent pneumonia develop if shunt is hrye 
SHI . niffc f»c<|iicnt with small PDA 
M/m 

JjuJoiticth.icifi 
jnd should not If used 
1‘rnph) laxix id MU. 

* Non siirj.-ii.il (culhctcr) closure by It uiliklrnl PJM 
(k c fusion device (Stain ils) 

• Surgical Anatomical evidence of HIM. regardless 
„j si/c. is .in indication lor Surgery. Hie presence 
ill pulmonary vascular obstructive disease is n 
contraindication in surgery. 


is ineffective in lerm infants with I'DA 


POINTS TO FOCUS __ 

•> p/d u/ continuum murmur Coronary/ systemic/ pulmonary 


If/fJ (tj l UflllfiUUUt rriwM'id' x.xs, * - , r- 

AV fistula. V'jD with AH. Huplurrd sinus of volsutva, f’PA. 

CYANOTIC HEART D /S (RTTO LEFT SHUNTS) 


Complete TGA 

• Prevalence is 5% M I 3.1 

• In A (lie aorta arises jinleriorly from KV carrying 
dcv.iturated blood lo the body and PA arises posteriorly 
from I.V carrying oxygenated blood lo Jungs. 

• IX* fee Is ili.ii permit mixing of (he 2 circulations (eg. ASD. 
VSfy A PDA are necessary lor survival. 

• AIkmjI half of ificse infants do not have associated dcfccls 
other lh.iri a POora small I’D A (i.c. simple TGA). In some 
of these siibpulmonarv stenosis occurs. 

• Association - VSD (30-40%) COA. interrupted aortic 
arch, pulmonary atresia 

• Ihc classic complete IGA is called D-lransposilion in 
which aorta is located anteriorly and to the right (de.xtro) 
of the PA. 

• lit 

II o cyanosis from birth is always present 

Signs of Clll, dyspnea and feeding difficulties develop 

dorinir lli.. n..i..k, • ■ 


Moderate to ScVtrrc 
hepatomegaly and dyspn^"' 1 
Sj is single and loud, a sys, fl i. 

/,,*// y '"’ llC «* Ut| 


V, 


lr K'Un, 


'hi,- 


fp c,c ancrial ‘■ypo*«n ia wil . 

. 

P*' 1 

ar c * 




s, 


‘ S CCmia and 

• CXR - An Nl) 

mediastinum and T |>H,: " *"'• n ;irr 

(t/i/n cinincrj 0,1 side ^ 1 Slip^ 

’ Natural history ^ •'i , 

" '* r ‘»K r w*ivc hypoxia and acif |, . 

* a " .fa firs, 

•surgical interventions death °' lir » ami 
before lhey reach 6 months o| °' CUrs *n %y 0 
" Infant with intact ventricular ^ ^ 

response best to Rashkind (Sic kc 

“ " ,n "". y 1 / 1 vs,) He i ra s, 

n'ost likely to develop Clip , ! " C b ( 

obstructive disease ‘ ntJ Pulmonary v ^ 

M/m ' ^ 


° Oxygenation 

' . . . Bn lnfu.lon lo improve 

saturation 1 vt 


v , “"““S*, 

° Surgical 

Definitive repair that switch right and I .r, • 

3 levels and left sides blood at 3 levels'" * ldc * bloo <« 


J he atrial level - Seining or Mustard opera., 

ra " rlc " lar -»R»aclli opera,i un 
I lie great artery level -> j a *.. n( , 

switch operation is procedure orcho^)™' 0 " ^ 


TOF 


IOI is the ni/c cyanotic heart defect seen m 
beyond infancy. 

iM/c symptom is DOF & exercise intolerance 

It >s the commonest congenital lesion in which squatting 
is noted 

< tier on sabot on CX*R d/to absence of main pulmonary 

segment 

Predominantly right to IcA shunt 



000? ® 

, ^ . te lioM y j;k „, nr p5 

rjH 

v 




p e rto 


if-** 50 * ^ASDor Potent Foramen ovale + RVH 
’lo^'^VSD (per/ membranous) * Overriding of 

,dibulor I 

It**! 


^ ' 1 M * lnflindlt>U foilofs Tetralog y * ASP 


mi 1 


' nll,r ^ are symP toma,ic b/n 6 * 12 months of a K c 

' ^'^infants may present wi'h CCF 
rfcctw js sccn in cases with severe pulmonary 

! DC, pulmonary atresia. 

Children manifest with cyanosis, clubbing, 

, OlJ cr C ’ hemoptysis and FTT. Exertional dyspnea 

^^ttting usual rca,urcs - 

|U anotic blue spells or ‘tef spells may 


• 'nra„ uw ; hT ; & d ;:;i; 6 r :^ T pulmonar > a: 

Tricuspid Atresia 

• Accounts for 1-3% of CHDs 


•^ite C |i"‘ 2 )** rsorHfc 

1 0 £ y ^ a | ong left sternal border & a systolic thrill at 
: ^ ,x> mid-left sternal borders in 50% 

, hl . iippL'r^' . . „ 


• The tricuspid valve is absent and it,* px/ ■ u 

Associated defects like ASD VSD or PDA $ hyP ° p,aSti< 
for survival ’ °' PDA are necessar 

• In 50% of patients small vsd & PS is present Oth. 

associations are ASD, TGA CoA ^ 

• Cl/f 

hy^icTeir" 05 " """ bir,h - BChw " ea ' W- 

O/E : Cyanosis ± clubbing, single S, 

Occasionally a continuous murmur of PDA 

• CXR ' u UPeri ° rM QRS axis (b/n °° and - 90 degrees) 

AR . Heart size is normal or slightly T, with RA & L 

scenSwTCA). 5 in m ° St P, “ iemS (bU ' TPBF 1 


TL click originating from aorta. Single S, bee/ Tn . . A 

^fonly aort ‘ c com P oncnt Total Anomalous pulmonary venous return (TAPI 

' ' ’ 1 -- * Accounts fa '% of CHDs. Mole preponderance. 


q| 0111/ 4,17 . 

^ ]on g loud (grade 3-5/6) ejection systolic murmur. 

' tyhi axis deviation but in acyanotic form, the QRS axis is 

normal 

i CXR 




Heart $ize is normal or smaller 
, pulmonary oligemia (Black lung fields) are seen in 
TOF and PS 

, Hoot shaped heart or ‘cocur cn sabot’ 
i Natural History 

«Infants with acyanotic d/s gradually become eyanotic. 

Polycythemia develops secondary lo cyanosis. 

» Hypoxic spells may develop in infants 
j Coagulapathy is a late C/c 
» Drain abscess & CVA, SBlv 
* \im uf hypoxic spell 

8 Knee-chest position (Sitting) in infants 
! Al^li (Nal ICOj), Morpn ine. Ketamine, Phenylephrine, 
Oj, propranolol [ Mn . v\M liKc POPs] 

1 Oral propranolol for prophvlaxis against hypoxic spells 
1 Surgical 

' Classic Itlalock-Tauv ing shunt (b/n SCA & PA 

inkilnfivrnl \ 


Supracardiac ,y pe (50%) is ihe m/c. The common p, 
venous sinus drains into n SVC through left vertical, 
and the left innominate vein. 

An inter-atrial communication (ASD or PFO) is neces: 
for survival. PFO occurs in 70% of pt. 



Without obstruction 

With pulmonary venous 
obstruction 

Hx 

CHF, growth retarda", 
frequent pulmonary 
infection esp. with 
infracardiac type 

Marked cyanosis & 
respiratory distress in 
neonate, cyanosis worsens 
with feeding 

O/E 

Precodial bulge. 
Hyperactive RV Impulse, 

S 2 widely spilt & fixed, 

Pj accentuated, 
Mid-diastolic rumble at 
lower left sternal border 

Loud single S 2 , 

Gallop rythm, 

Crackles in lungs, 
Hepatomegaly 

ECG 

RVH 

(Volume overload type) 

RVH 

CXR 

Cardiomegaly involving 

RA, RV, 'Snowman' or 

rt i n - * -- 

Heart size normal or slight 

t 

D..lwt*n«fU Ah <4 APV>-» 
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rHF & repeated pncunion' 35 

*-?, »„hpulmo«0 ‘’ bs,n,c, '“ n 

. All »nUni> v.itn p 

s . 0 ) v,^‘'"*'"" 3 ' to4g 


,irc common 
rt with digitalis & 

should 


1 


POINTSTOJOCUS 

7 *»** U * w*h -* TA ln 30% ^ > T0F 

+ kx oortic arch n m/c o 


Rhrumatxcordt'i- y 00 j-0 06 mgAg 

4 Do«ofd l 90^‘ Md '* a ^---- - 


Closure of fetal shunts 


functional dowrt AMtomtol cktiuf. 


Very quickly after 
birth 


f oramen ovale 

Tenosus | 


Ductus arrenu^uj 


Ductus venosus 


Soon after birth 



219 gjj^njanisnzninsniiizinEizi 

Concentrations of electrolytes In ORS 



Low osmolality/ ReSomal 
new ORS 
(mmol/L) 


45 

40 

70 


13.5 g Citrate 
1 lit Glucose 


10 

75 

245 


7 

125 

300 


Also Zn, 
Mg, Cu 


• Total osmolaritv is 245 mOsm'L (w hile in old ORS il vs as _> 10) 

• This new formula ORS is helpful in reducing stool volume 
by 20%, incidence of vomiting by 30%, I.V. supplemental 
therapy by 33%. There is low incidence of hypernatremia 
compared to standard WHO- ORS. 



Persistent diarrhoea is diarrhoea ,u 
rnmmon in malnnnrUtcj : „ t1a l las 


pARAiySISiAFP) 


common in malnourished inf a hal ,as t$ s 
- • ... nts aqj 


Dietary m/m is the mainstay of tt 


POINTS TO FO Cnc 

-f Stool Na * content in cholera 





' So m - 

* Stool Na * content in rota virus di Q mOL/i - 
+ SO the idea! ,e p hce mtm ™*°'° -» 7 0 
stools. Uld b e b 0s ^L/ l 

0 r, h<r 



**'£>****'"* 


GBS 

Traumatic neuritis 

Transverse myelitis 1 

Immune (delayed HS) 

Trauma to nerve, i/m 
injection 

Unknown, ?virusp<; 

hours -10 days 

Hours - 4 days 

Hours - 4 days 

: +/- 

++ 

Rare 


Hi 6 h ' 


* Bicarbonate is hygroscopic and do ** 

form so replaced by citrate now Q n ° f r ^ Ql , . 

+ Trisodium citrate was included i n ^ for 

b/c of better stability and shelf l ife ^ ° f *<*/«,*, 


/ 


.vt 


N ° def 'ke sever mV a, 6 ia 

03 ckacke, 


etricab P r0 


iximal 


Hypoesthesia of palm/ 
soles, 

Cramps, tingling, myalgia 
Symmetrical, proximal 


Pain in gluteal region 


Sensory loss in LL with 
sensory level 


I shelf hf e 0 f . J od 'Urr, b - 0f 
to decrease stool output by S- 


«a 






'"ft, 




* WHO recommends the use of ReSoM 

for Severely Malnourished Child) f Qrd Weh WrQ t 
malnutrition. This contains less sod / ,Qr ^° e ° >n cfl7 ^ti. 
than the standard WHO ORS solution T** 0 *oft*'** 
and Cu. ReSoMal is given 70-J00 

ration in 12 hrs. to resto ^ 

re flon 




AssY ^ 1 

li„ball’VP‘» onia - 1 ' eadlae> 


i /-nt 


Asymmetrical, distal 
Affect only one limb 

1 in LL, Monoparesis 


Symmetrical, 
involve LL 


(Globa' 

l/-nt 


-nt 

+/- (Transient) 


1 /-nt 


-nt in LLin early phase 

T( Hypereflexia) late sign 


PAEDIATRI 


hydration in 12 hrs. 

A In ORS glucose is used because it hel 

by cotransport mechanism. 


21.10 


NEUROMUSCULAR 



Sweating/flushing 


Rare/-nt 


TTT 

(Albumino cytological 
dissociation) 

tt 


Normal 
i /Normal 


Normal 
t /Normal 


Normal 


AFP is defined as acute onset (<4 . 
paralysis in any child < 1 S year of a „ e « IW. 

cause (severe trauma / electrolyte i mbal ° »°**» 

,s found, or paralytic illness in a person of “> r « P«a! )s , s 
polio is suspected. a geinv.hicj, 

Polio virus c/b found in faeces from 72 h 
of paralysis + upto 6 weeks or more aft^rT' 0 ' 10011 * 
highest probability of virus isolation bein» t”' 0 ’ 1, ** 
weeks after onset of narnivdc ® UIan g fir^ 2 


atrophies 

I 

• V ■) i’T(Tv7T^B 


Involvement 

(girdle) 


Progression Remarks 



weeks after onset of paralysis 
A case of AFP occurs every year f or 


population of children aged <15 years (backg ^ 


2 stool samples should be collected24-48 h gr ° Undrae ) 

14 days of onset of AFP for virus isolation Or'ifAre 
are seen late (i.e. >2 weks) after onset ofparal,^ 
stool specimens may be collected upto 60 days after ‘ 
of paralysis. At least ‘one thumb sized’ 8 gramofstloT 
required which is stored at temp < 8 °C. 

Maximum no. of cases have been found in western IT 
Polio has been eradicated from India & SEA region 
Non poJio-AFP rate 

Indicator of surveillance sensitivity. The NPAFP rate< 1 
100,000 is the minimum expected no. of cases 


jane’s 

XR 

2-5 

Pelvic 

Fast 

Severe form, Pseudohypertrophy of calf 
m/s, subnormal intelligence 

pier’s 

XR 

8-10 

Pelvic 

Slow 

Mild form 

Pseudohypertrophy, pes cavus 

:«#rf| Dre ifuss 

XR, AD 

5-10 

Biceps, triceps, 
peroneal ms 

Slow 

Arrythmias, elbow contracutres, 
humeral/peroneal m/s weakness. 

Deltoid spared. Cardiac conduction 
defects. 

•y:»nital MD 

AR 

Newborn 

Generalised 

Slow 

Face midly involved, diffuse 
hypotonia, arthrogryposis (AMC) 

:fcC5capulohumeral 

AD 

Adolscent 

Face, shoulder, 
upper arm 

— 

Asymmetric, Winging scapula 

,-b girdle 

AR, AD 

10-30 

pelvic/shoulder 

slow 

Cl/f may be like DMD, or BDM 

yptonia congenita 

AD/A ?. 

2-3 

generalised 

slow 

Pseudohypertrophy of calf. Ring fibres are 
seen. 
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Polio eradication 0 f polio for at least 

"ft c“o72c,»Wc viruses from community. 



Other d/d of AFP 

. N „„ polio cnlcroviruses, byrokalcmiu. Puberal 
ropa lilies 

• ISciidopnralysls : 

Electrolyte imbalance. 

Scurvy, 

Congenital syphilis. 

Osteomyelitis. 

RA. 

Trichinosis, 

Septic arthritis 
[Mnemonic - ESCOR fSJ 


4 Pt "' thou ' "'fm/lTy*'** -- 

volley sign viable behind P * V ^ 

4 D y" r °P hi " '* altered , n 

defect, and -nt in p , i(f H,., ^ 

L - 'MM /$ ‘^OCM ' 


'V Creatinine kinase-MM u ^ ‘ °" f/ f>C/ 
]or MD. '* moj f *en„ fl 


Jot MD. 

4 DuChrnne ' iMD ^rn/chere dlt 

Cardir>m\jnnr,tt... , a, tn 




UVr 


°r>d 






ronv D ,„ /u „ 

•> (Spmo cerebellar a, OMI . X ,r ° r '»'' *' 

/n which maculnr wi *h 


N 


% 







> 1 . 


DyCHENNEM/SDYSTRop HY 

h,r,h h "l the * ll1 ' 




% 


POlNtSTOFOCUS. 


ZJ 


DMI) is present at 
h/w 2-5 
di 


+ Wokypcrrmg/vo/«■'/"■/< l, choice,'rislic clDMDbu, 

c/b seen in Becker’s, CSDs,myotonic MD, limb girdle MD. 
cysticercosis. 

& After colf m/s next m/c site of hypertrophy in DMD is -> 
tongue 

•> Gofer's sign Is classical a} Duchenne's muscle dystrophy but 
maybe seen in Becker’s and myotonic MD. _ 


w 2-5 yrs or agc/ll j 1 'I ' 1 ' c ,J| '"Mcr 

ifTiculty in Keepino n >< y Pa, b f r '^br. 

tH,r “sms I'is hand, child ' •*<>,,,' * 

• »> the age 6 . Cown,c IUI „ ''"“"''“'cr, '"H., 

bands are obvious. Ti»c will • K ' c| com ' 

• li/w the age X-ln. waUj ^ » *V lu,,,'‘"4 , 1 , 

• »y *he age 12 . most pa.iem"? ,C ‘ |ui " **«*,< 

• »y the age 16-1R. “ h «l ( | u , t So 

pneumonia can ... . P . noflar > inr-... 


pneumonia can lead u, dead, "" mj ° 

Sa 


JRA Types 



Polyarticular 

RF-ve 


Polyarticular RF+ve 
(seropositive) 


Paud articular 


TVpe 1 


20-30% 

90% in girls 
Childhood, insidious 


♦ (in 25%) 


5-10% 

80% in girls 
Adolescents 
4 (100%) 

♦ (75%) 

DR-4 


>5 

Erosive arthritis of 
large joints (wrist, 
elbow, ankel) 


>5 

Small joints of hand 
of feet 


30 40% (m/c) 
80% girls 
1-2 year 
4 

4 (90%) 

DR-5, 6, 8 
< 4 

(knee, anke, 



10-15% 

90%boys 

'ate childhood 


0-27 


elbow 


< A 

similar to type I 
♦ Hip, axial skeleton 


Rare 


DR -45 

Mu'iipiejoj 

,ev <?r. HSM. 
m ^'opap u | Jf 
^bd. p am 


r»A 


Rare 


30% (chronic uveitis, 
-> blindness) 


Better 


Poor 


good but blindness 
In 10% 


10 -20% (acute, 
do not progress) 

good, a/w 
spondylopathy 


,<r ' <rb . M dystrophin deficiency in 




id** 


t 


ff* “ \ed b' d > SUOr “ U1 ~.' 

,«■- NVBCs analysis reveals 

/ ocn? he ° , , deletion detect) of the 

>>>„, ;l 

y- c ^ t>n * .. blot analysis of m s 


* I. | | 



< 1 - 


ffamuo», lH „ E>fusiA|(;iMi 




- 

/;> 


western 


• Alvo V- nv Adtcnogcrutal synJ™,,, 
NKsre common in females 


'V*'„ common 

^ - almost all patients 


•Me cause of CAM i* >1 » 

condition ~ <l -^ rov >lA 


lsc deficiency ,\R 


i«lt loosing form 

caum hypotension, th^i. 


.X 1 „,„«,(fc"« J h«dh ; pv.lou.,l 

' r fltf llif P RJ .;cd doll o° 

***^*'*1 //(Sp ^* 1 rTW aTK ’T* 1 > 1 > li 

t .... Vs f « l ftvisv • 


|| 9 ffm j0 ofjU> tlu/^ish fetal moscmrr.t. 
* if ^ 1 *Acd 


; ^ cry. >*»«« lJl K « » 

•v- of^ 


~ ^ At 


I 


s.V' 


ore 


red 

most 


1 - c v_u-jctetst:c of spinal muscle 






r < 


»y 


e±ocr< 


cb caused by dosUsdium 


j 21 -OH deficiency 
I M/c form 95 % aR) 

|Ubo JoHSO dV/Tdency 

In um* fahfcn but 

IS rare) 

** LpOvd enryme defi. 

*'t<5 has same f*it U r eibu hj ^ 

| o pposite on gen,taiia) 

M * U Jftmal# 

Ambiguous 


Salt Retaining form 
Utum hypertension) 


deficiency 


17-»i - OH 
deficiency 


s-- 


Cenitai.a 

(ISM) 


„ £ RHEUMATOID ARTHRITIS (JRA) 

- Pa^ci-ar 


>r< 1 


. f ;5E.V-^.-4-..u-ar!s. 

seen in Suys -► r a-A-i-actjculu type 2 
* cccipb«oo« arr veer, a — T >?e .i 
'I,, JR.A Cfcrocuc arsd ps tcruills venous am. 

^ .a «:o-w-^ 


f' T.: m , of ft. s.hach leads to 

- ,f31 *‘ Kavires-s The ^c_p whxh u ANA -s c tberr 

ursine 


fv ., 

iV ^ 10 


S: it highest r.v't. 


(i 




1 ,-rc common n puU |c\ceptaoa Typer-: paa- r --- 

,terns: onset JR \ are rx-ce coemscci in K>ss) ^’ frnyi '* P'evdo hermophrod'tum, 

. .. /“• I I . ft a 




farnalt 

Pseudohcrmj 

phrodit* 

* U tXXt 


F*mal« 

Normal 
irnitalia / 
frrto<ious 
Puberty 


Mln*r«lo ♦ 
g'uco 


Male 

Pseudoherma- 

pbrodite 

f (XXS 
l 1 /OMf 


.yxujrkW' 

-» P5K*: Sa'.-.cy U’.es t \spaiaI > mSctacthactn 
' ^ NSAID like ruprover. Stcto-.ds arc required m 
is j en>et JRA. organ dv sfurjctioo. ptogtrvsisc d s 
Jstetosls are indicated .n ind^vy chtiv 


.t 

pcs 


* pea!: 


glTOCHONDRIAL MYOPATHIES 

1 fiduM'cty inherited from ra ther. (Because ipcrnn do 


*' I(S!) 1» 'try rare form. Mild fotm ti * 

nrcouous puberty. in male Severe for 

"’• 1 of ,11 

stctoids. 1 17 C)|| prcgrvanolonc and DU I! A 

POINTSTOFOCUS 


^iuscmiKvhondru) 

1 brrs Sayrrtf syt.dro CKromc progressive 

.ftiilmoplegia. l-HON. si TURF. MELAS 
• Krrai Sivrrc syndrome : c by trud of pro^essivc 
n-crral ophthalmoplegia pigmentary degeneration of 
♦ orset < 20 vr of a •. 


* deficiency ,, the m/< cause of ambiguo 

genitoho m the newborn £ m/c cause of CAM 

4 17 h rdroxy progesterone (17-OH 9 , in blood £ ume it t 
most Important screening test to diagnose and difference 
various forms of CAH 

-> Prenatal f/t of C AH is possible At risk pregnant mothers 1 
started with dexomethosone at 6 weeks of gestation ffb a ( 
of 11-12 week to confirm sen of the fetus Continue t/t an! 
the a ffected fetus Is female, if fetus is mole stop tA 
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Thu dt-vum m depicted in amplified manner to explain symptoms only. Biochemical characlerist 


ics may differ. 




oka yed PUBERTY (V ?) 

I Failure of signs of sexual development by the age of 14 yrs 
in a male is considered as delayed puberty in boys, 
i Failure of breast budding by the age of 13 yrs in a female 
a considered as delayed puberty in girls. 


• Causes: 

° Chronic systemic d/s 
° Constitutional delay ( m / c cause) 

° HyP °‘ & hyper - gonadotropic gonadism 

Imp. causes of ambiguous genitalia 
In boys (46 XY) 

• Testosterone synthesis defect 

• Leydig cell hypoplasia/ receptor defects 
Androgen insensitivity syndrome (AIS ) 

° Com P' et e AIS d/to receptor mutation 

Partial AIS (Reifenstein syndrome) 

• r 5 , UCtaSC def ^ P erine °-scrotal hypospad,as - 

Gonadal dysgenesis 

Congenital anomalies of mullerian structures. 

In girls (46 XX) 

• CAH, adrenal/ gonadal tumours 

• Maternal androgens 

• Placental aromatase deficiency 

THYROID DISORDER 
Hypothyroidism 

• M/c preventable cause of mental retardation is congenital 
hypothyroidism. 

• M/c cause of congenital hypothyroidism is thyroid 
dysgenesis (dyshormonogenesis). 

• M/c cause of hypothyroidism with goitre in children - 
Autoimmune thyroiditis (.Chronic lymphocytic thyroiditis). 

• Screening tests : Cord blood FT4 & TSH. TSH is single 
best indicator. 

• Best time for test is : 2days - 6 days. In first 24 - 48 hrs : 
there is TSH surge. Flase +ve results are more with cord 
blood. 


PMDIMRICS 


Neonatal Hypothyroidism 

• M/c neonatal disorder to be screened in neonatal period. 

• Blood sample is collected from cord’s blood. 

• Test involve FT4 and TSH. 
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Interpr 


elation of thyroid function 


tests 




1 

-c 

1 

•* 

N 

N 

4 

* 


* 

1 - 

N 

T 

T 


Primary hypo^c^. 


Transient comp 1 
CrnUaMWP^^^ 

Hvpcrthyr oxinemla 

low TBG 
T 4 Resistance 


onsated hypothyroidism 


kidney anpgu; 


21.12L 

RTA (RENAIJUBULAR ACIDOSIS) 



Extra renal 

- Lactic acedosis 
-Shock 

- DKA 

. Fthanol poisonce 


Renal 
RTA 
(Renal tubule 
8 Cidosis) 


Extra renal 
Diarrhoea 
Uterosigmoidosls 


RTANormal anionic gap metabolic acidosis 


Do 


Urinary anion gap 



--1 

Negative 


Positive 



Diarrhoea 


1 . Urine pH 

2. Serum K* 



Supports 
d/g of RTA 


RPGN 

SLE 

Nephritic onset 
nephrotic syndrome —> 




^ or evaluation of UTI, 


is 


Vt Q 




Urine pH <5.5 
S.K*= Low 

U.pH >5.5 
S.K* Low/N 

Urine pH >5.5 
S.K* High 

U.pH <5.5 
S.K* High 

1 

r _i_ 

1 

A. Proximal RTA 

i B. Distal RTA 

C. Type 3 RTA 

D. Type 4 RTA 


Imp. causes of hematuria 


Streptococcal/ 
Post-infective GN 
IgA nephropathy 


C3 low 
C3 normal 






ROAMS 


k 


Passive r. 

- ra '"‘N,o > 

i. 

-nil " U omb ^! l f« «r 

+ Com P ,em ^t C3 

Mem .^ ar „ ums ' „ 

PM, md Good Pos(u b y n , 

Renalparenchvmal dA .. d/s 0r ' 


tQ0 

3 *i/< l° l(] P a> ,oinneph r,t,s ‘ 

abrupt on'WW raVii 

°l "** °" d 0U " , “ , 

“Af:’"! ms. 


. , usjuu rOCfn 

+ Ren al parenchymal d/s consul^ 

glomerulonephritis Is the m/cr * ?8% 0/a "fof 


^ 1 , 



M 



, cEP HAUTlSiNCHILDRiN 

0 -^^phalitis in children is entcrovi- 
. n rmen’ inB ° 


UTI 

• Chances for rcna l scarring are m 

years and those with anatomic*,”' in k 

• °' fim,ive ^ of UTI Spends o„ ml "’ 5 «P in 

1 0 5 or more bacteria/mL h Urine cu|,„, le 

• °MSA scan is used to confirm , 

and MAG3 are used to asse« f of kidn 

• M/c cause of UTI in children ° f ^ ^ 

• VC UG or MCU is indicated to delhv 
Direct radionuclide cys,ogra phy 

whenever detection of VUR i s U RCG > « i ndif 
indications are: Portant. ^ Cat 'i 

0 Detection of VUR in children aftp , ^ ^ 

first catheter cystogram should be 
the urethra). " MCU >ovi stll ® 

° Follow up of children with i :n „ 

prophylactic amibimic/bacteriostatieTeata R S 

• “uT"* 

DRC can be also used for the detection ofvtl.i 
transplant recipients and for serial evaluation of bhfc 
dysfunction (e.g. neurogenic bladder) for reflux 
Contraindications 


' ,, CCilU , of encephalitis -» HSV. 

/ 0f3 dic caU ^ c . char /by temporal lobe involvement 
|),C ^ccP hal T;nartial seizures. HSV is the m/c cause 
1 K focal' comr _ llf . encephalitis.In M R1 on T2 weighted 
high signal intensity lesions are 

n 1 ^ • - -1 — - cx rI i 1 ♦ 1 I a m 

itofrontal. anterior 

1 . . • _ 10 lartlir _ „ . 

are 




it* , "°' bl " > '!dttdn 48 l,our of mX> ° f s > m F ,oms ' 

nls • ■ during summer month 


jpos*P 3l ‘ c r encephalitis —.— .. — 

i v arb0 viruses (3E is most common). 

^ • + 8 th CN damage/ hearing loss -+ Mumps. 


^“f.I + gthCN damage 
i ^ following a live virus vaccination can occur 
, ^^['[easlcs. Mumps. Rubella. Polio (MMR +polio). 

, 0 G 1 TISINCHILDREN 

• GBS are the m c cause f/b gram negative bacilli. 
1 ^ ^ influenzae type B is the m/c cause in India. 

' Meningococcal in developed countries. 


keonate 

lseanate-3 months 
h months - 3yr 
l>3yr 


GBS 

E. coli, Strep, pneumoniae, salmonella, 
staph, listeria 

H.inflenr3e, S. pneumoniae, 

N. meningitidis 

S. pneum on iae > N, meningitidis 


(pneumococcal, H^^^^ 0000 :!). ^ 

Febrile Seizures Children 

• M/c seizures in pediatric population. 

• M/c cause viral UR 1 . 

• 6 month- 5 yrchildren are affected (Peak at 2 years of age) 

A/w peak of fever (>38"C temp). 

• Types:- 

1. Simple FS 

2. Complex FS 

3. Febrile status epilcpticus: If febrile Sz persist lor >30 
min. 

Prognosis is very good. No residual brain damage. 

• Chances of development of epilepsy- " 

Simple- 1 % , 

Complex 6 % 

• LP is cnhnal h ,«/// caw* in <) yr of age, can he done till 
18 months of age if Hx is suggest risk of meningitis. 

• Prophylaxis by clobazam (if available) 0 . 5-1 mg/kg/d for 
48 hours or by P/R diazepam, nasal midazolam spray. 
Antipyretics, tepid sponging & inj. Midaz/l.orazepam 
SOS. 

• Usually single episode & prognosis is good. There is no 
residual neurological deficit. 

Absence Seizure 

1 Type of generalised seizure. 

► Age group 5-8 yrs. 

• Consisting of starring, unresponsivencss for few sec, may 
be upto 100 times/d. 

• EEG shows characteristic 31te spike and slow wave 
discharge. 

• Seizure can be precipitated by hyperventilation in OPD. 



PAEDIATRICS 


t Child with complement deficiency (C5-CS): Recurrent 
rl . meningococcal meningitis. 

, , t C ° n lcat ‘ons. However children should • CSF leak, cochlear implants predispose the child for. 

e ense wring the active phase of UTI. j Pneumococcal meningitis. 


Specific disorders of neuronal migration 


Lissencephaly. 

• Pachygyria 

• Polymicrogyria 


•S 
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. MJkr-rx kcrs>rjdr °? 

. FB ku>am« congenial MD 

• SchLKTK-ephJb 

• Hetrocropia 



POINT OF SPECIAL MENTION 


;ta f ,:S n SS- in infams ^ 

SuMura' ^ ofear in ch jldrm leads ,o - ASOM 

H influenzae infection ui t 

£— «* •“* » 

diapose clt _ G CSF(FilpasTim). 

. ofMKbbiM* * aminophyllme in neonau, 

. meconium »«> .he deliver of 

head o’flhe baby is NOT recommended n°u-a -d ays 
. Childhood cholelithiasis is seen in -* Nencan Pick . 

• DOC for Kawasaki d s -* limnunoglo u ms. 

. Acquired aquedumal stenosis is caused by mumps virus 

and toxoplasma. 

• Dose of Zinc: 

2 months - 6 months ofage-> lOmg dX Mdajs. 

> 6 months of age -> 20 mg/d x 14 days. 

• Craniotahes seen in: 

Hydrocephalus, osteogenesis imperfecta. Rickets, syphilis. 

• Rachatic Rosary is seen in: 

Rickets, scurvy, chondrodystrophy. 


SOME IMP. NEGATIVE POINT 



* Infantile body proportions*^, 

• Cardiac defect NOT comm. X ° T s een ■ 

• Incidence of HMD i s NOT "Mm 
placental insufficiency ada^^bv** uk -^ 

* Cerebellar atrophy or difT^^'^Co, 


A\0$ 


is 


T.i 


in 


.NU 

““W or diffuse ^ 

Congenital Toxopl asm “"‘'>1 jA 

’ ° p , uIm °"^ aenosfc* 

Supravalvular (mf U nd,bula r “ ^ w,„ 1 S 

be present) >alv u| ar * n i n . 

• In cold injure pw S " b '‘' °t 

Shiverinc lnfa nt. 


j if there "ere any risk 
^tffoul smelling Hqour. CXR 

NV ith upper G1 bleeding. 


Shivering "“ ai n, y,h at 

• Eiylhroblasrosia fetalis d Ws Nqt . " 

blood group U T i nVoJ 

• Five cleans of imranatal cared. 

perineum d ° es N’Ot 

• NOT 


a K 








1 Vl 


pR° >v 

&** ^Tmegaly; there are no signs 
’ , S !<*, ,o W ve Z esophageal varies are seen on 

'£ 5 >^los.W'S is - 

1 erosive i ,s 

1 rvOCC'^ 1 ' 


d's) 


inci 




a complication of gestati. . -n 

• Complication of severe malari DM ^H ^ 

children -> Deep jaundice, Af 4' Vh ' Ch i^OT^ 

• NOT included in autistic dU 0 M ******* 

• NOT ind,cated in a child % 

only -» Antibiotics stf ido r and , mpa 'r tni 

• NOT a factor contributing pro _ rp . 

with febrile seizure -> Ag e 0 ? '° n lo «piu “ 
impending sign of 


Clue 


EHPVO Grrhosis 


NOT an 

O -‘^lt UJ Uj. 

Accentuation of tricuspid and , me nge r 7“'^ 
NOT Inic of 

test is gold standard for i g q P m ° Sls ^ 



21.15 

• Steroids are NOT useful in —> MPGN 

• Raised 1CT in an infant is NOT diagnosed by -> 
Papilloedema 

• NOT a cause of prolonged unconjugated jaundice in a 
newborn -> Septicemia 

• Virilization of female is NOT seen in -» 17-a hydroxylase 
def. 

• NOT seen in cretinism -> Hypoglycemia 


21.16 

• A lady delivered a baby by Nv*'^ 

6 hours later baby developed taehv ""’““W 
distress. CXR showing air bronchogra"”.A "* 1 " S > I C 
appearance. Most likely diagnosis if 1 S®#*,? 

A. HMD s 

B. MAS 

C. TTNB 

D. Congenital Pneumonia 
(Ans. A. HMD) 

Respiraiory distress and tachyp„ ea is seen inn, . 
conditions. But m a >l abo \ e 4 

HMD is seen in preterm baby. Its onset is wi t hi„ u 

^CXRsbowsairbronchogramvgro^- 

‘' ,AS 15 common <«">/ Post .erm baby 1-?., 
inttauterine distress. CXR reveals coarse granular apacifo 
TTMl ,S common m term LSCS baby.hs onsab ,^ 
“4 hours - CXR rev eals prominent interlobar fissure 



PMWMRKS 


1 

See pressure 


triad inNCPF include patent splenoportovenal 
e of cirrhosis, and presence of portal venopathy 
lt s.a^ enC . >ar | ces an d UG1 bleed) involving 3rd and 


itS .absen ce 
^esophageal' 

degree intrahepatre venule,. 

- i old child is brought to the OPD with complaints of 
' vinous genitalia noticed since birth but becoming more 
noticeable with age. On examination child is of 
..^1 weight and height BP is normal but no generalised 
'fomentation. Labial folds are bifid with two 
separate perineal openings and phallic length is 2.5cm with 
meatus at the tip of phallus Gonads are not palpable in 
mzuinal region or in labial tolds. Ultrasonography shows 
pmsence of Mullerian structures. What is the most likely 
diagnosis - 


A. Simple virilizing congenial adrenal hypoplasia 

B. Complete androgen tnsensitising syndrome 

C. 5-a reductase deficiency 

D. Maternal virilizing tumour 
fAns. C. 5-a reductase deficiency] 

Meatus is not at the tip of pallus means there ishypospadias 

Hypospadias is a/w 5-a reductase deficiency. 

5 -a reductase deficiency is a‘w 1 DHT production -♦ 

evere ambiguity of external genitalia. Phenotypically 

* e> 112 ^° ys ' v,th sma11 Phallus, bifid scrotum and perineal 
hypospadias. 

• A 4 week female infant presented to the emergency 
department with hyponatremia and hyperkalemia. Other 
an cardiovascular abnormality and dehydration, the 
physical examination findings are normal. The most 
informative laboratory examination would be 

A. 17- (OH) progesterone 

B. Renin 

C. Aldosterone 

D. Cortisol 

(Ans. A. 17- (OH) progesterone) 

Clinical findings of hyponatremia, hyperkalemia and 
dehydration are consistent with congenital adrenal 
hyperplasia (CAH). 17- hydroxy ketosteroid in blood/ 
urine will help in differentiating the type of CAH. Digno.vric 
clues. 

21-hydroxylase deficiency -» T 17-OH-P 
0 11-P-hydroxylase deficiency-> T 11-DOCS 
° 17-a-hydroxylase deficiency -> tDOCS + 1-+ n. 
OH-P 

• 3.5 kg term male baby bom of uncomplicated pregnancy 
developed respiratory distress at birth not responded to 
surfactant, ECHO is normal, CXR shows ground glass 
apperance. culture negative, apgar score 4 and 5 at 1 and 
5 min. History of l month female sibling died before 
diagnosis? 

A. TAPVC 

B. Meconium aspiration 

C. Neonatal plmonary alveolar proteinosis 

D. Diffuse herpes simplex infection 
(Ans. C. Neonatal plmonary’ alveolar proteinosis) 



DfftAMC 
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• e ic an AR condition 

Nav.au! 


Viral 


__ Norma! or 

Cough, fever, hvper lucency. 

cyanosis, dyspne . VP^ jnfj|tra 

and R^ 


IpaM 


familial, 
? AR 


DOE, non 

productive 


NPAP 


AR . Abnormal All babies die 



protein 
B,C,or GMCSF 


I follicular Viral, 
bronchitis 6-18 mo 


cough, moderate 
RD fever, fine- 

crackles 


patchy infiltrates 
b/l sandlike, 

micronodular 

opacities 

No t/t, lung 

transplantation is 

the only t/t. 
Initially mild 


changes 
later interstitial 


i IPH 


<10 yr 


Good Pasture 
syndrome 


pattern 
Obstructive 

pattern PFT 


pulmonary 
h’age weezing. 


cough, dyspnea 
hvoeraeration 


Neonatal alveolar 


/M m vr „i birth with gromlgloss CXR 
fc spinitun i//vr‘ " 

|. Preterm —> HMD RDS 
2. Term with family history 
proteinosis. 

-> TTN. 

Diagnostic clues are 
O TAPVC ruled out as ECHO normal 

o HMD ruled out as baby is term 

. Coptograic organising pneumonia is synonymou 
J,the bronchiolitis obliterens organisms pneumonia. 
. Idiopathic pulmonary fibrosis (coptogen.c fibrosing 
alveolitis) is also a related condition in which there is 
patchy fibrosis on X-ray. Fibroblast proliferatton and 
fibroelastosis on biopsy is seen. 


week newborn baby with RR 86/min and grunting 
nts with no nasal flaring, abdomen behind in 
ment than chest and no xiphisternal retraction. What 
Silverman score? 

B. 4 
D. 8 

B.4) 


{ 




Silverman Anderson Retractio 


nW P 4 * 


X. Upper chest 
retractions 


2. Lower chest 
retractions 


3. Xiphoid 
retractions 


4. Nasal flaring 


5. Grunting 




F'g- I/d BCG Vaccination at insertion of deltoid 


So in the above question 

in score) grunting present VSCOrc -u ^ 
abdomen behind in movement th VV,t1 ' n 0 'H, 

retractions are visible (score n m ^ ch <-'st ^ 3 

(score 0, nod no „ 3sal 

retractions (score 0). Vbc °re g. a r e> r % 

1 


Downes' score 


of 

birth. 



,♦ -> 6 wks oflUL. 

3rd month oflUL. 

!,-/>, 0 lertuogenic drugs - 
» l “. „psis ens, “ 10 radialion effect - 

OSlisseenm-Wolman’sd/s. 


3-8 wks. 
8-15 wks. 


' n SvC* 1 141 

'^of foramen ovale takes place 

ovale takes place 


very 




closure 


0 f foramen 


closure o f 


ductus arteriosus takes place 


at 


The best possible score i n each 


score is 2.s 


Cate 8ory j s 




A pregnant woman delivers a h k 
1500 gram and gestation 33 weeks* o* ^ bi ^ tv • 

A. Keep NPO and start IV fluids ^ 

B. Start on oral feeding by intragastric tub . 

D. Start IV fluids and oral feeds both 

D. Start TPN 


days- ^. on is established by 2-3 wks of birth. 
liKc cirCU ar( jj l j s &. pericarditis is d/to Coxsachie B 

- n acule rheumatic fever —► Endocarditis. 
children: 

[ ' cf j e gP^ DDH 

nOyrsaS e gp Perthes, JRA. 

eo -> SCFE > tumours (oseosarcoma, 

t ? \0 >ts ab c 

.:*oqY 

Iron. 

Deficiency of Biotin. 


Ewings) ■ 

, T l0 f breath holding spell 

lletfs syT,th° m ® is d/to > 


M. s , art „ n „ ra , ftedi „ gbyinlragasirictnb( 


a hem 


romponcntofTOF are a-'e : ASD. 

' slumps can cause : Endocardial fibroelastosis, 
i Sot seen in TOF : EVH. 


late 


■P. 


lV fluid for child is isolyte 
Cause of respirator.’ distress in a term baby - Meconium 
aspiration syndrome 


i flexamethasone is gu c n 


in: Congenital adrenal 


hyperplasia. 


F'g.*. Lobar consolidation in child 

Viral cause of aquired aqueductal stenosis is mumps 
toxoplasmosis. 

Ring fibers are seen in myotonic dystrophy. 

Signs of hypothyrodism in neonates- unconjugated 
hyperbili rubmemia, prolonged neonatal jaundice. 

^ yr old child weighing 12 kg. "What is the dose of ORS 
-> Ans. 900ml 

• Best investigation for hypothyroidism -» TSH 

• Hepatitis A vaccine is given at 1 year. 

• Reticulocyte count of new born is 2 to 6. 

• Vaccine given at 9m-measles. 

• ORS stands for -> Oral Rehydration Solution 

• M/c infection likely to be transmitted during parturition- 
CMV. 

Ballard score-This scoring allows for the estimation of age 
m ™nge of 26 weeks-44 weeks. The New Ballard Score 
is an extension of the above to include extremely pre-term 
babies i.e. up to 20 weeks.The Physical criteria used are 
1. Skin 2. Ear/Eye 3. Lanugo Hair 4. Plantar Surface 5 
Breast bud 6. Genitals. 

* Modified ballard score is used for nemomuscular matuvi 
in preterm babies. 
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Psychiatry 


SLEEP AND RELATED DISORDERS 


25.1 

HIM AND UUEtA SLEEP 


1 /'/-.<■/ */•*• 


/ nr. 


katvUjfU.»l or 
d»»p '>*p 


'JU/H W»/< *>»p / 

ordttf/dfj/ /o<ft+*. *-p 


» t/1 u 0 tM/*■ 

Uni*, \*ft trs/th vtv/+\, 

t’f.O ipilrf 4 , in nr, 


Ink K Ikk, 
IblAk 

llorrr^l 


\j Autonomic ♦* 

lrypat*'tl/Hy l UK T kk 1 f:k 

I \ Itfalri O t 1 

consumption 

|/| C.H tact •’lion 1 

*'• Inti* L (fifi In hn.td / neck) Hrtrm.il 

Ifi t activity In Pontine, amygdala, and Thalamo-cortlcal loop 
tint nr lor cingulate gyrus 


/. Distribution /()% t>1 strep time 


ffO% of sleep tiron 


li Paratomnlai tlariolrpsy, cataplexy, Most parasornn las 


Nightmares 

(drnarn anxiety), 
Active dreaming, 
Penile election 
(tumescence) 


are teen in st age IV 
(li-slecp) n.g. 

Sleep/ night terror; 
(Pavor nocturnus). 
Sleep walking 
(Somnambulism) 
Sleep talking 
(Somnfloqui), 
Uruxlsrn (teeth 
grinding) In stage 
II, Cnurr-sls (bed 
wetting), 

Head tossing (jactatlo 
capitis) Iri stage 0,1 


A/. .// llyyjnic in cmiling mi environment and developing 
N«N>|»or t hciillliy sleep. l'.g. regular sleep sched¬ 
ule, relaxing exercise at evening 





x 

■> tiklf/l Vo** 2 b 

* MuuJe kr/prAonio ^ 

* tp'.v'orth ~ uln *ss. '' „ ' 

ifeepmet u >dtr Jr ,. 


NARCOLEPSY (Gelin* 

• '■«'"ivcd ay „>„ C! | '‘""♦I 

• J 5-25 yr age group 

• FarniJjal incidence etr, „ , 

»OHI locu, M ch,„ m ^l y ^ «U n k , 

• Hallmark KJ. | <f;M | ft) 


'5 


• iMln»rk h t KKM^ " r < ^ 

minutes of the onset of % \Z M <«* 

• Classic tetrad is- ~ T ,n 
" -Sleep attacks (m/c) d/to 
" f ' atap,e *y (sudden los, oTyf*^ 

! f ° ng crnot *°nal stimuJus blI T"^ ** tr 
" HypnajifM/i c hallnr-' ■ bUtc,ear con v ^ 

c nd,, ucinatiom ' 

fityng to sleep) or hvnn, . rs a < sltT U 
awakening), Jf>0,n,c ha,lu cin a j^^'r 

" S,CC P Paralysis for fewsecom r '***' 

f Note ; Snoring is absent] ’ ^ Walk - 
Ihere is 4- in hypocrctin (orexini 
hypothalamus. Anti trib 2 antibodi n ^or 4il 

T/l - DOC is Modaflnil 0 th er t ** f ° Und - 
•SSRI, methylphcnidatc! Ritacin'i'n S d lnC,UdearTlphcta ^ 

used for ,/t. Forced naps, ' Kaa ****B>k$ t 

Insomnia 

m least S^imas/wUfatTaM 


s=« 




rsr.e rr^:«ie5 L 


■'S'', <UI ,»wi!Ai2i« 





^ >10 S 


of 


j20>pLiSt>- 


**■' _ _ ^~t T \ rcrrvn) dio » n. s 

, ^ " "ic z ™ 

f' ^ 3 ^ obesity (BM1>30) t a f.. -- c_rs 

13—^ * 

# 

' - ' '' to f 7 —'^ HTN - 

» ^ of alcoboL CPAP for 05A Si 

' rz****^ 

§ i *~* ir . 

.-r^ r 

|C limbmovement 

'^ 3 ® 


ic extension of great toe and dorsiflexion 


•^^-edrythffl 

* idde and knee during sleep. 

JlnTbr to restless leg syndrome 

» 5 ^ B ursts of activity during 1st br of NREM 

* ^ ‘ 7 ,r«t 4 NREM but duration of NREM staae 1 

, ;r^? c3an 

K inaeased. 



mav 



CHIATRY 


gig Names in Psy r ^ : atry 


r* - 

. - r- 1 

Alfred Binet 

. T^e the first formal scale of intelligence. 

Anton Mesmer 

Coined term " Animal magnetism" 

Artred Adler 

Coined “ inferiority complex” 

Beck 

Cognitive therapy, model of depression 

Eugen Bleuer 

( Term 'schizophrenia'. Described cardinal 
| symptoms of schizophrenia 4 'A'. 


• FaierofN^s-ioerisin^*. JohnWitsoo. 

• Psstiiiany tenn was coined by-v Reil Johann 

• Best for diagnosis of psycho-neurosis cvxr.es trvxn-* 
Verbal account. 

Neurotransmitter levels 

• Schizophrenia —► i sexotonin.nor-adrenalinc»dopiniine, 
-I glutamate [Mn: t DNS ] 

• Depression —> -* serotonin, nor-adrenaline, dopamine 

• OCD -> i serotonin (So tt is SSRI) 

• Alzhiemer's d s —► i Ach and nor-adrenaline. 

• Autism —»• T serotonin 

• Mania —> T Noradr & dopa 

POINTS TO FOCUS 

•k Serotonin is involved in OCD, so serotonin inhibitors (SSRIs) are 
useful in t/t of OCD. 

*k i GABA is seen in -» Epilepsy, Anxiety and sleep disorders 
*b i Gfyane is seen in -v Mental retardation, seizures, spastic 
paraplegia 

*> 15-HT & -l NA is seen in -* OCD, eating, sleeping, depression 
*f Panic attack is a/w -4 Disturtxwces in seroton/'aNA GABA, 
dopa, and cholecystokinin. [NOT a/w glutamate] 
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Ego Defence Mechanisms 



> Isolation of nflccl 
Reaction formation 
Undoing 

Displacement, inhibition 

Repression 

Dissociation 

Splitting 

Denial 


-> in Obsession 
—y in OCD 

—> in compulsion 
-► in phobia 

_> i n Anxiety disorder, phobia 
_> in Fugue, multiple personality, 
somnabulism 

_> in borderline personality 
disorder. 

-> in dnig addict 


|Tp5iMtST0 FOCUS -- - 

■y Undoing. Isolation & repression are ego defence mechanisms 
for OCD. 

Denial is seen In —» Drug addict. _____ 


IMPORTANT PSYCHIATRIC TESTS 


Tests of intelligence 

• Wechsier adult intelligence scale 

. Stanford-Binet test. (Malin’s intelligence scale for Indian 
children, universal non-verbal intelligence test) 

• Bliatia scale. 

Projective tests for personality 

• Rorschach inkblot test 

• Thematic apperception test (TAT): A/w fantasy & fear. 

• Draw-a-person test (DAPT) 

• Sack's sentence completion test (SSCT) 

Minnesota multiphasic personality inventery (MMPI) is a 
objective test for personality 

Roschac/i inkbJot test 



ROAMS 


Neuropsychological tests 

For organic brain damage 

• BG Test (Bender Gestalt tcsn 

• BVRT(Benton visual rew 0 '^'^ 

• Wisconsin card sorting tcs . ° n ,Csl ) 

• Wcchsler’smcmory scalc , 

• Luria- Nabraska & l.alsicau r s Ca | 
b=ucry of brain dyrfurwi, “ , | k ‘“»n It* ? 

N back test) ('rail rnaki n , a tCl 


e *t 




„ js iable dcsirc , . 

^ lrr nt irrational, intrusive, ego- 

\y . rcK ' l "‘°" i " c "“ lcs " 

1 yr 


O'factory hallucinate _ 

■Wioni. arc m 


.i» 




* Couvade syndrome -* c -- 

develops same symptoms Pr egn 

* Cotard s V n drome (Walking Co * ^^t L^- 
delusion of body /unction foiluT* 

dead, either figuratively or lit . P 

* Slowing Of thought is 


‘ 0 r °re i 


A/^ 

' J t)r 


,.nN • .^rnretation by the senses of external 

^> f »rV:S^a re a,e», S ,e„ce. 

, IT c r s,irTlU tual distortion in the estimation of size, 

^ }f e f c;CC -l, relation- 

, jn dsP 3l ' n abS cnce of psychiatric illness. 


ball »«ttion s are s „„ tact,I,, 

temporal tab. >»■mema, ai 

Tactile and visual 

Wack tongue are seen h bu SM »ilh jet 
Tactile hallucinations may occurbw' SOmr '® 
tntoxication. r in chr °nic amphetamine 


intoxication 

.*... . . 


features 


' pr 's sh 


dementia). een >n -» De 

* Themati c perception test -a. M 

Assessment of Mental sta , us 

• Fo/slein Mini mental status 

30 point tost of cognitive f *<■ 
progression or dementia Ba*vt 
recall & registration. ? n ^nta, 

comprehension. ’ calcu, ation 


’«ii 


fX en ,OCCW' n 

y° ! 


Cliwv < 

insanity and other toxic states. 


Insight 
Subjective/ 


Variable 
Subjective 


,0 " |p : 




IATI2H5 


to 


inn > 
4 Ian, 


lory 

'gtag c 


25.4 


Illusion 


HALLUCINATIONS 


F b ise (biza T?pi 5 !t»f^^ 

stimulus. ‘T'retation 0 { 

Hallucination -a Disorder of perception tv 

«nse of pc rceplion « « U> 
external percent or *».„ ■ Sence 0( 

something which is „ 0 , j « 
shared b yotherpeop|e Bt|jtr<iti ™ 

out of keeping with person socirna^ 

background* is of mofbid origin 


a falsc sense of perception without external 
/\j u cin» tl0n,S luS t0 produce it. These are independent of 
' h , e ct ° r 5lim “ an d are real (vivid perception). 

i > bs “ v 

'^'"S^Mescaline 

‘ Sms'' obe lesions 

»'• 'eralized organic brain diseases 

i v - U jj doses of alcohol and cannabis 

' d in tumour, subarachnoid haemorrhage, uraemia 

yj 

etc. 

vi j. High fe ver 

. lS of hallucinations 

,P l0X ic substance withdrawal, focal CNS lesion, 

schizopherenia 

Auditory: elementary auditory hallucination, thought 
' voice commenting on one’s action, 3rd person 

hallucination. 

, olfactory: Major depression 
, Gustatory: organic brain disease (temporal lobe) 
i Tactile: example cocaine bugs 
i Kinesthetic/Psychomotor. 


objective 

Independent of will. Unreal 
involuntary and 

1 • Occur in 

Sensory organs 

• Examples 


Mind 

NOT involved 

bearing of voices 
which are inside 
head 


absent 
Objective 

As real as true 
Perception 

External space 
involved 
Hearing of 
commentry voices 
from other person 


i Hypnagogic: 

• Overall m/c type of hallucinations are 


Auditory 

hallucinations. Seen in alcoholism, schizophrenia, 
amphetamine abuse and in functional (hysterical) disorders. 


Synaeuhesis ( Rejl ex hallucination e g in LSDV Sri™ 1 
» one modaii* and hailuc,nation 
ening Ul front of patient Cannes headache. seei„ gmK i c 
ypnopotnpic hallucination unusual sensory phenomena 
experienced just before or during awakening. 
ypnagogic hallucinations are vivid and frightening 
episodes of seeing or hearing or feeling phantom 
sensations while falling asleep (or in early stage 1 sleep), 
ypnopompic & hypnagogic hallucinations both are 
frequently a/w sleep paralysis, the terrify ing condition of 
being half awake but unable to move. 

• F uncttonal hallucination: Both stimulus and hallucination 
in same modality. Command hallucination instruct person 
to harm himself or other. 

DELUSIONS 

• Delusion is a false (firm & unshakable) belief in somethir 
which is not a fact 

° Unlike hallucinations, delusions are alwa 
pathological. 

0 Bizarre delusion: A delusion that is very strange a 
completely implausible. 
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■ -- and t cn , r 
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V 'r i-rul behaviour, blunted elTect 

s ^ul retardation 
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.be abnonnal (l pilcptiform EEC! discharges ire 
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T>P*U H>pcr»nisff\ . 

7>pc III Impvilsiitrv 


~-^erz.. e 


s0-*5*« of p.itu-nts) 


__ Jfjl CSS inAult, rai vd serotonin levels in ctiologv 
* . T ^hasiour therapv. Drugs effective arc fenfluramine. 

^pendol 

I JOINTS TO F0 


, i^^r i lyndrofY’ J~>oq< & cogn/tion a normal 

jjndrome 

. \ vri dominant d :dcr affecting predommar.il) guts 
i “r«•.' prr.cnt of ch :s normal till 5 months iftct that 


• Does *et wes 
to ksten *v> 

Spc^ei i rrc*A 
| • *S»s a d.**<*i 
Ijlttrsr^ n 

or tasas 

| • Ot**C lAfy ©* 

wpnjnj Uh 
i • net teC.vw 
tbor&^n en 
KPjciw 
[• kTpfJnlah 
*£tvt« 


• C^rr *rm tea 

*t casj lo a m 

• C**r« ryn 
*”d EV-m 
mnvwrY 

• **as e.**cuT| 
psa»mgo» 
^•n r 

ae<:-rt» 

• Vlj rtervv-^ 


S^sr/S !*2a» <• 

COmwrvrsw 5T 


rsre B deceleration . ead gTOTAth. loss of acquired sEills, • ADHD a Add a vs, AEc^na 
—x.pcd hand r . ments, iU\u. breathing difficult) MkScvtua! cha.-rge 
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.|/^\ r»'iI cuIjicc! by fontiuIn 
.iiicence Quoicni (IQ) » caUU . , J 

Ink** 100 /chronological age. 

IQ - mental age x is mos t likely to 

**■ ■ ‘ y~ Z? 1 ; «»• 

perform activity ol a i >*•» 


Mchseler (IV) 10 



9 

r mental retardation/ mental handicap/ 
Jassification of mental ret 

iteliectual disability 



Borderline Mild 
1 90-71 70-50 

• Another terminology 



ler classification of mental retardation 

diots- Mental ageof2yrs or less 
nbeciles - Mental age of 2-7 yrs 

Is sre a/w h.gh I.Q. <" cMdren [Mn< , mo „ic - RAMU] 

c causes of MR are 
own's syndrome, 

■agile-X syndrome 
tal alcohol syndrome. 


oweI control). 


25.6 


HERAPEUTir 


T/t of Choice For 

• Hypochondriasis, 
somatoform d/s Anxiety 
neurosis, hysteria 

• Phobia 


• OCD 



Sysle mi c H e , 
/ex- 


Ms We a 2“ Si Si„ 


• ADHD 

• Gilles de la Tourette’s 
syndrome 

• Non-organic encopresis 

• Enuresis 

• For Panic disorder 

• For acute panic attacks 

• Chronic Schizophrenia 


l B ehavi 0rtK a Py 

2 - Dru as: 

0,h "ss R , s ^ 
nowad avs pte <i 
' Meth ylphenid at 
am P h otamin e 
" Ha,0 Perido| 


-» 


Behavior therapy 

C^>. 

Alprazolam 
Fluphenazine i 
injections 


tv. 


depot 


rcp7H 0 j MUpsych " liH 

IlPZ, Halopendoh piio 


Delusional depression -> Antidepressant 
[Depression with psychotic + ECT 
features] 

Paranoid delusional -» Pimozide 

disorder withsomatic / 
hypochondrial delusion. 

Delirium tremens -» Chlodiazepoxide 

Resistant cases of schizophrenia 

A. With +ve symp -► CPZ 

B. Without +ve symp -> Clozapine (Atypical) 

Milieu therapy / -> In Schizophrenia 

Therapeutic community / 

family therapy 

Bio feedback, Jacobson’s-* In type A behavior/ 


'tide] 


relaxation technique, 
Autohypnosis 


personality 

(Psychosomatic disorder) 


, e tec* 1 


1 tdr 

f 




rvie v 


ft) 




* V 


des& 

t heraP> 




]n premature ejaculation 
]n hysteria & cL/g of catatonic 

syndrome. 

(Interview with mute, stupor) 

TOC in Phobias, OCD 
-> Alcohol dependence, 
transvestism, 
homosexuality, 
hysteria 
-> Phobias 

In schizophrenia 


Contraindicatio 

Absolute C /1 ■ 


ns 


R T ive ^r ia,soL/bnin,umo “' 

Pregnancy & chronic SZP 

S®TSTo?ocyr 

+ ° m ”° n ° i/! “ A " 

epress,on with suicidal risk is the most 


oN yyLgiyil ^ APY (ECT) 

Cl^^^n-dominant side. 

j{fec tiv ’ e on . atr opine/ glycopyrrolate is required. 

^ j |C ati° n ' V1 . ceS OTCS lasting atleast 25-30 sec. 
Ierr «d cCT P rodUC , he catecholamine pathway b/w 

|)1 p° ssibly Indhmhic system 

11 .> alon for 0.6 sec., 1600 M.A. current. 

T ,Q volts- e depression a/w suicidal risk is 

indication of ECT. 

' 1 first & 1110 c depression a/w suicidal risk (first & 
\|aj° r se '^ nt indication of ECT), stupor, melancholia. 


important indication for ECT. 

In mania & schizophrenio used of ECT is 
above-mentioned indication. 


reserved only for 



I# 1 


imp 0 


IIP 1 - HlfPS- 

^'functional catatonia a/w I oral intake, stupor, 
: * vt:re Active features 

SchlZ ° 1 chosis a/w suicidal risk (Non-responsive SZP 
. severe P 5 > schil0p } xren ia/mania), if no response to 


cotatontc ■ 


%****■ 

1 E cTca ^ oT a f ir st choice t/t in mania & schizophrenia. 

• ECT lS ^ 0 T elTective in OCD, phobia, personality disorder 

^urotic patient). 

. Adf 

. erf: 

^of thoracic spine (T3-T4), femur, humerus (common) 
Raised ICT, ilOT 

, Kea dache, bodyache, vomiting, confusion 
loJijied ECT. 


Retrograde amnesia 


most common & characteristic. 


Anterograde amnesia is also seen. 

1 1 Cause of death in ECT * CVS & pulmonary. 
1 Best ECT —> Brain den ed t GF (Hippo). 


lithium 

• DOC in 

0 T/t of acute manic episode in a patient of bipolar 
disorder is the m/c indication 
0 MDP (bipolar disorders) 

0 Acute mania, 

0 Prophylaxis of bipolar MDP. 

0 Cyclothymia 

• Li 4 es suicidal tendency in depression. 

• Prophylactic maintenance level is 0.8 meq/ L 

• Normal therapeutic level is 0.8-1.2 meq/ L. Serum level 
has to be monitored for patient on lithium therapy. 

• Toxicity starts at >2.0 meq/L. 

• Can cause renal failure. Dialysis should be done at a level > 

4 meq/ L. Dialysis is the most effective means of removing 
Li from body. 

• No specific antidote is available. 

Other uses of Li are -> Graves' d/s, migraine. 4 Suicidal 
tendency in depression. 

Teratogenic: Can cause Ebstein's anomaly 
Li should not be used in children < 12 years 
Ad/e: 

o Tremors (of 4-8 Hz frequency) are m/c side effects 
which may require dose reduction or propranolol 
should be added 

0 Polyuria (diabetes insipidus), hypothyroidism, nausea, 
vomiting 

a Renal failure (Only on long term therapy) 
o Exacerbation of psoriasis 
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Block 0, receptors 

• chlorpromatine 

• Haloperidol 

• Fluphenazine 
■ Thioridazine 

• pimozide 

• Loxapine 

• piupenthixol 


Block 5HT 2 » D,D, 
Clozapine 
Olanzapine 
Risperidone 
Amisulpride 
Quetiapine 
Aripiprazole 
Ziprasidone 


Akathisia- Restlessness, f^ Yl 

desire to move about.Ap pear b / NV , T^on 

is BZD and P ro P ranolol U8 v >’ee\cs C0| W 

° r V 


Rabbit syndrome- Perioral trem 
therapy.T/t is central anticholine? rS ' ah 

Malignant neuroleptics syndrom ^ ^ 


N? 


1 'e 






‘ -J 'larome. U 

tremor, myoglobinuria.T/t is D an 

ene ’^ro ai a ’ 

Drug-induced psychoses 1 


CLOZAP[NE 

• Most effective antipsychotic. 

: %£?£££%* — *-«r r d 2 >d„ d 4 . 

. Higher Plasma concen. ra ,io n .ayv,r of 5£ . 

: s—— —' 

DM, seizures (sweating). 


Acute intoxication with the N Vm, 
didinc (PCP), p roduMS hall ucin ^ ‘"W „ 
negauve symproms, and eowh,^SfcSs 
SZP). licii s ^ Q i$o tt ^ 

In comparison, dopamine agonis, * ( S 

primarily induce paranoid fcl usi ' SU<:h -* 
term use. ns - anJ m 



auu severe 


V 


PQINTSTOFOCUS. 


J 


+ Atomoxetine is a newer Sim drug approved jar the treatment 

+ is on awicol antipsychotic with least sedative 

side effect. 

* Rpsneridone is 2nd generation antipsychotic. __ 


W1 POINTS TOPg rng^ 

+ EPS are not seen with dompf ne 

* Clozapine is particularly effective i 
+ Akath °si° is m/c with halop e ri do ! n T reSi5tan tschi lDn . 

+ DOC far haloperidol/ nea nh p, kt /”*> 

blacker. P " C1 ,nd «M ol„, 

* Antidepressant which can be used in „ ^ "* ** 

ADHD, and chronic pain - +Ami nrn ^' ° f 


’ n °CtUr 


TmCYCUCANTIDEPRESSArns 



Category 


SNRl 


■xtrapyramidal ADRs of typical antipsychotics 

, Acute muscular dystonia- Bizzare linguo-facial muscle 
spasms-grimacing, tongue thrusting, torticollis, locked 
jaw-. Occur within hours to a week of starting drug therapy. 
T/t is promethazine. 

Tardive dyskinesia- Late onset oro-facial dyskinesia- 
constant chewing movements, lip licking, choreoathetoid 
movements.More common in elderly females. 
Parkinsonism - Rigidity, tremors, hypokinesia, shuffling 
gait. Appear b/w 1-4 weeks of starting drug.T/t is atypical 
antipsychotics and central anticholinergics. 


Examples 


Doxepin.VenlafaxineT":. 

Intipramine.Sibuttamine 

Dothiepin (DVT - - ‘ 


NR1 (NA > 5TH) 


in 


DAS] 


:n PtVlin e 


SSRI 


SSR Enhancer 


Maprotiline, Amoxapine ^ 
Desipramine [MAND] * rtrip ¥me, 
F 

teratogenic drugllFFp]' ^" 16 la 


Atyptical 


Ad/E of Anti psychotics, anti-depressants 

Act on cortex and mesolimbic system 




j^tric disorders 


expression or '•“'•prowion, 

(mmic depression) IVod. J >so.der 

corned dZ n " Km8 * »** 

persecutor)'or self-bl f«Wlciw 

"'-He people expe,ie„emg a ^Xt” 

scluzopltrenia and mood dXdas" tah 

• “txf psychotic disorder or v„i,.;„„ • 
disorder ’ ‘ ‘ r ' lnsicn ' psychotic 


. 2 major 


Older Classification (WHO ] 965) 

classifications in psychiatry- 


'■ ;f,caii° n 

)cl‘ jSi ' c j 3 ssification of diseases- revision 10 , 


l i,<!vcl^ r ' ca " on 

j 99 - classification for all diseases, injuries & 
e lt' sNVH 

d cllh ' , 3 volumes & 21 chapters. Vol 1 contains 
, Th ere ar ^ f international conferences, classification, 
tep 01 ^ ljture & definition. Vo\-ll is instruction manual 
"^Ucontains alphabetical index-Chapter F classifies 
ujatric disorders. 

d ntal illnesses/disorders are given in chapter 5. 

la IIV classify’‘on 

I' Diagnostic & statistical Manual of Mental Disorders, 

4th edition 

.Diagnoses of specitic psychiatric illnesses along 
5 axes:- 

1 Axis 1 - Clinical psychiatric diagnosis 
i Axis 11 - Personality’ disorder & mental retardation 
3 Axis HI - Physical disorder & general medical 

conditions. 

4 . Axis IV - Psychosocial & environmental problems 

5 . Axis V - Global assessment of functioning 
i Chapter F classifies psychiatric disorders. 

Mental illnesses/disorders are given in chapter 5. 

I 1 , nU • nt»i n /lir n* /I n lit i 1 A A T \ 7 1 1 > 1 t_ ! 1 A 4' 



Organic 
Psychoses 

Drug induced 
psychoses 
I • Delirium 
1 • Presenile / Senile 
dementia 

1 • Organic amnestic 
syndrome 
1 Drug Induced 
psychoses 
* Intracranial 
Infections Induced 


• Delusional 
disorder 

• Schizophrenia 

• Schlzo-affectivc 
1 disorders 

• Acute psychosis 

• Mood disorders 

■ Mania, 

■ Depression 


' Phobias 

' Panic disorders 

1 Anxiety disorders 

' Dissociative/ 
conversion 
disorder 

• OCD 

• Somatoform 
disorders 

• Personality 
disorders 


gTpQiHTK Qfseor 


Delirium Is m/c organic disorder. 

* Drugs inducing psychosis are -» Alcohol, heroin, morph 
connobls, cocofne, liD etc. 

* Psychosis may occur In pregnancy,postpartum, epilepsy. 

* disorientation may occur In - ocute organic brain syndn 
(Delirium). 


Psychosis 

Gross impairment in reality testing. 


j o Mental illnesses/disorders are given in chapter 5. • Marked disturbance in personality, 

t Me psychiatric disorder a/w DALY (Disability Adjusted • Loss of insight. 

' Life Year) loss of work (14%) is schizophrenia. • Presence of symptoms like Delusions and halluc 

|« Primary psychiatric causes of psychosis include the are common, 
following: • Causes 
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: $£?*** Heroin, morphine, cannabis, cocaine 
and LSD. 

urosis 

Symptoms ^^^^p^g^n^aiw'uny^Hnner^conflict 

hairnay^iHinately^ead to a neurotic disorder. 

,s™ily no proof of organic cause can be found. 

U .„ro* can be differentiat'd^ 


Psychosis 


Neurosis 


LI I. 

preserved/ least effect on 

■ Judgment / contact with 
reality 

■ Affects, thoughts 

■ Insight 

. Personality preserved. 

• -nt 


Niether a/w severe 

changes in affect nor with 

change in thoughts 
E.g. panic, phobia, OCD 


>f / Gross impairment of 

gment/reality testing 

>cts, thoughts 
ght 

;onality disturbances 
1 

c symptoms like 
ns and hallucinations 
imon 

rere changes in affect, 

:s 

zophrenia, mania, 
depression 

trie triangle has 3 component 

- Feeling 
}n . Thought 

(attic disorfwthoe is disturbance ordisequilibrium 

f these component. 

„ (thought) Disorders are 

ion OCN, Phobias, Schizophrenia 

rht has 4 components: form, flow, possesio , 

,rm (How things are connected to each other, 
sociation) 

sLiorr (My own thoughts are under my control) 


Thought Disorder 


Thought 

Component 


1. Form 


Alteration In 



Lessening of asS o,T7 

• Knights move/d T ?" 

* Verbegeration (sen 
repeatation) eless 

^^il^Vpaologia 
tangentiality 

Word approximation/ 
paraphasia 

Perseveration 



2. Stream 


3. Possesion 


(3 flow), 


Flight c 

Clang association 
Thought block, 

Thoughts are rn vown"bu*"r'’/ 
under my control not 

Not my own thoughts, not 

under my control 

(Thought allienation) 




OCD 


Schi 


"*oph, 


' r ®ni a 


4. Content Change in content 


Dei 


[usio n 


Cognitive theory 

Based on psychotherapy gi ven ^ T 
cognitive theory specific cognitive dis,^ Ck - *'« k 
patients make them prone to develop ° ns i(1 h 
illnesses. These are referred to as automa^^ 
cognitive errors. Modifications of these c 1C lh ° u & h ts or 
is a standard approach in behaviour therap 0 ?'^ Crrors 
cognitive errors are-> txam Ples C [ 

Overgeneralising, selective abstraction 

responsibility, assuming temporal causality, selfref^ 

catastrophizing, dichotomous thinking. ^ eteriCes ' 
Inhibited grief: Denial of loss. 

Delayed grief: Onset after 2 wks of death/loss 
Anniversary reaction : Grief reaction on death anniversa 


Duration Criterias to define Psychiatric illnesses: 




Hypomania 

4 days 

Mania 

1 wk 

Major Depression 

2 wks + 


/y? 

* ^ d«s° rder 


O' 




* f 3 |iS ca 


somatizahon 


Minimum Duration 


2 wks 

Onset after 2 wks 
of loss/death 

<1 month 
>1 month 

<3 month 

<6 month 
>6 months 
6 months 
>6 months 
>2 yrs 


Delirium 
(Acute confu- 
slonal 


Organic 

Amnestic 
*Yndrome 


TaNic menta l disorders 





. wr bance of brain tissue function(Acute 


, T^Li state)- .. f 

,nf u5l ° r ronsciousness (clouding of consiousness) 
° 

npaired 


dis 


• Pl ' • h' 

^ vh,C nta tionisimi 
•• 0 riet13 is blunted or lost 


' j" ulty 
C hl content is irrelevant or incoherent. 

^° US memory'^ perception and attention are disturbed. 


! ’ be followed by complete recovery in an 

JCUie iso progress to an irreversible amaurotic syndrome. 
»It 3 niay become impulsive and violent and may 
• A P erson ... g uc h person is not responsible for his 

commit suiciuv. 

criminal acts- . . , 

, pelirium is the m/c organic brain disorder. 


dementia 

• Chronic organic reaction 

• < Z' M “ S “ n in hcad I** Dx of dementi, 

6 months except in head injury. Conical dementia 
also seen in Alzheimer’, d/s and Pick’, d/s, Kuril 
S»h-a,r„„,i is seen in llnnlin E lon’s chotea, 

at tnson s d/s, Wilson's d/s, progressive supranuclear 
palsy, and AIDS dementia. 

• Causes of dementia : 

f- 


T 

Reversible 

1. Toxic dementia (m/c cause): 
Drugs, narcotics, heavy 


JjgiNTiTOlOC 


In late phase profound anterograde amnesia & milder 

retrograde amnesia is found 

> la acute delirium sun d;wrung is present i.e. worsening of 
symptoms in the evening and night, 
i SSPI with maid parade <-col anxiety: Fluoxetine. 

* Cofastroph/c rxn isf/o Dementia _ 


Progressive 

I 

1. Alzheimer's d/s 

(m/c cause) ___ 

2. Lewy body dementia 2. Hypothyroidism is 2nd m/c 

cause 

3. Vascular dementia 3. Infections (meningitis/ence¬ 

phalitis) 

4. Frontotemporal D~ 4. Subdural hematoma 

5. Brain tumours. 

• Overall m/c cause of dementia in adults is Alzheimer's d/s. 
Dementia is NOT a a normal part of aging. 

• Both cortical + subcortical dementia is seen in vascular 
dementia (step ladder pattern dementia) & Levy body 
dementia. 
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, ntU MU’ (nlU,,i ' n,; * rtt 

\u -• 

. „~i - .. ,n 

«. 

^ k,n 


««'<!£ ri* 


j.irinE adolescence and 

drugs ouruib 


»j< 


AMNESIA „ l .,„^»'<’‘ k ° rmm ° r> ' ch ' K 

• KntezrMilc •""> atraumatic event. 

u , c%cni> ihai recent memor> ) 

2 ,. ri7D 

- **“* ,nduCCd „ su .„ y follows head injury 

- < w ”t^ ( >r following emotional disorder, 

3 Can Nr seen after snocK. 

«"*'• Alrterr"^ ^ |o term memory. 

j T ’,::: »—*— ^ 

Krrrocr-dr-*"'"" ,„ forma iion (events) acquired 

' of amnesro-evenrs P reeed,„ 8 the onset 

, s!m mTaneephahc amnest.c 
(Korsako/fs syndrome anterograde > retrog 
Post ECT : Retrograde > anltrog 


Amnesia 


EStZZT Antegrade amnerta > retrograde amnesia 

[complication of ECT Retrograde amnesia > Antegrade amnesia 

. / I_—» »nrm i mpmorv loss > Long 


I Alzheimer's d/s 


Recent (short term) memory loss > Long 
term memory loss 


SUICIDE 


0 


\ 


Depression is the ra/c psychiatric cause of suK.de. 

Ostall m'c cause ofsuicide in India ,s poisoning. 

Poisons (34.8%) > Hanging (34.7%). 

People Wlih a diagnosis of a personal,ty dtso der 

particularly borderline, antisocial or narctss,site personal,^ 

disorders, are at a high risk ofsuicide 
suicide risk in psychiatric patient.- 



• Paranoid type 

• Disorganized type 

• Catatonic type 

• Undifferentiated type 

• Residual type 

• Post-schizophrenic depression 


1 Catatonic 


^ Onset Delusions c/F 


Negativism 


• Suicide rate in India is 11,2/lakh 

• M/c mode of committing suicide^. 13110 ' 1 

poison. ,n hdia i. ‘ 2 1- 


1 ^successful 


// 1tempted suicide 

fatal outcome. 

Suicidal gesture is an attempted sui h 
to die.lt aims at seekin attention of C * i * h ®ut an ■ 
Delibrate self /larwilntentional destru^ ' nie,n 

without suicidal intent and withoutT'?" ° f , 

see kine a* 1SS| 

6 attentj 


Mainly serotonin 


J A.r» i "‘ rS d „pamtae , hyi> oth ' sU SBteS .' ha ; “ 

d rJ -rhe d °P __neurotransmission leads 


other. 


'ion 


;u t 


or 



SCHIZOPHRENIA (SZP) 

• Term schizophrenia was coined by Euge 

• SZP is a group of severe brain disorders 

with a persons interpretation of reality (h a ' nterfe 
him) resulting in combinations of hallucinatio nin8S 
and disordered thinking and behavior l0nS ’ delusi °ns 
is a condition of split personality in , 


fer e 


It 


aoraerea tninking and behavior. 

» - condition of split personality, i n which 
loses his contact with his environment he patient 


• --- ’ *» '-riuiicill. 

• It is primarily a disorder of thinking (cognition) 
thought disorder. Delusion in clear consciousn ’ 3 • 

in SZP. There is NO DEMENTIA in SZP. *** * StCn 

• Disorders of behaviour.thought. & affert 

• Personality deterioration 

• Studies have shown that mesial temporal lobe (contai 
entorhinal cortex, amygdala, and hippocampal fonJS 
prominent changes in the patient’s brain, blood flow to 
several brain regions, including prefrontal and temporal 
areas, is altered in SZP. 

• Epidimiology and risks: 


idimioiogy anu risics. 

Having a family history of schizophrenia. 
Stressful life circumstances 


The d °P a do mine neurotransmission leads 

^ ,0 f> ort,Ca ms- ^ ed d °P amine in P refrontal 


^ fsubco^ 1 4, e d dopamine in pretrontal 

>° h0t ic syrirtP' 0 . —ofrontality, impaired cognition, 
. r*. ,i a e*P lain y ac anhedonia and lack of 


,o P S> c0 uld eXp ,oms (such as anhedonia and lack of 
, at ive s>^P l subco rtical and limbic dopamine, 

^.^on). A ’Tcould cause positive symptoms (such 
1 ..her hand’ j„, llC ; 0 nsV Acute ingestion of 


Marked distur¬ 
bance (cata) 
i tn motor behaviour 
I Itonic) 

1 Verbal ejaculations 
echoproxio, eehoU -1 
5 verbegerertions. 
Automatic obedv- 
\ ence Ambitend- 
ency 

1 Stupor, grimacing, 
mutism, 

Waxy flexibility, 

1 Rigidity & posturing | 


rsranxn 


R)0t' V 


COU1U — * . 

l, othe^ nu i,v *’ . delusions). Acute ingestion of 
tb e rtq tions anu ■ —j- 

* w »» c1 ” 3 
y 


i l | “ ci “ 3 “°pCP) a S lu,amatc ““SO™ 5 ', proittces a 
^nn clidin ' i U to jchizophr'ma- 

»"‘"' NA ' U “ Pam, ,", e 


1 Persecution, 

Reference, 
Jealousy, 
Grandiosity, 
Fragmen¬ 
tary 

delusions 


;eu • 

fundamental symptoms of SZP (4A's) 

, «(double mildness/ confusion) 

’^" withdrawal into self) 

',%&**** 

' andne& ativism ‘ 


delusion, hallucination 


h „,ider's fir st rank symptoms 
Rations (3rd person, voices commenting on one's 


, alienation (Thought -withdrawal/ -insertion/ 

diffusion/ broadcasting) 

, passivity phenomena (Made -feeling/ -impulse/ -vohttons 

or acts; somatic passivity) 

, Delusional perception, thought echo 



Much less person¬ 
ality changes, c/b 
j induced by am¬ 
phetamines, 
Somatic passivity. 
Better perserva- 
tion of personality 


ado¬ 

lescent 

onset 


Fragmen¬ 
tary (chang¬ 
ing) 

delusions / 
hallucina¬ 
tions 


Highly disorgan¬ 
ized 
thoughts, im¬ 
paired emotion¬ 
al process, disor-1 
1 ganized speech, 

1 & inappropriate 
1 or flat affect 
i Neologism 


1 Negative symp¬ 

toms in the 
I absence of delu- 
I sion, hallucina- 
I tion or mtotr 
I symptoms 


T \ Fragmented i Mixed behaviour \ 

& un¬ 
systema¬ 
tized 


types of SZP 
»Simple 


Retarded or saponm Catatonia is ctaractensed b 
extreme psyehomotot retardation (severe fonrr of cauton 
»nia). Mutism, rigidity, postmmg. stupr 
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tv> fV *,h.l.t>. amh.tcndono 
~'’° rr “' M aUO i,rc 


n.-yjfi'l'" 1 

MVfH'l-ll'- 1 - *•<’1 

j [C HI * 1 I . . | 

f , .!,»••» SxmJronicJ 
won m fiHifv »*■ 

( ).,. , n «.t v 

C»>fK lOUMK*" 

... 


..•"" K,>l 

.uld df< “". * ,kc cons isllH(t "I 


i./rt < 


iulff> 
rjmJli 

presence 

V/7 w s /r occunng m mc • 




Avolilion -► lack of in»| la |j v „ 

Apulhy -slack or fccii „ K ' . 

|»cr>crvnll«>n -> PenKtent ()r . Un ‘>ti, )r 

thought, ,nappr, >nri a ] c 
Vcrbcgoralion -> Senseless r..„ 

disorder. a of c 


poiNTSToJocuT 


ZZ2 l TZ7y. oporto *>* ^ ** 

rf„Vtt OTf tort <>/ *"’ 41 C/ ’'°"' C 

“L™&«to n i «*«&»»*» «“ r “ r ' D? f" Z 

in -> depression, onxiety. schoophrerm epilepsy etc. 

do-community is seen in -> *te.W 

personality is seen in -> schizophrenia 

,id jealousy is seen in -> Mood disorder. Alcoholism, Drug 

• Epilepsy, Schizophrenia (MADES). 

y delusions (Nihlistic ideas) are seen in -> 5Z/> 

sion. 

sest syndrome & learned helplessness is seen in -» 

> Common in women, widows or spinsters. 


?n in schizophrenia 

_* Inability to experience pleasure (also seen 
in PTSD / post traumatic stress disorder), 
depression 


Good prognostic facto 

- Onset : Acute or a 


rsfors 


chi* 


tJ '<h l. 

)rrnaI IN 

Nh, 


°Phr 


e n/ c 



de 


; Pfes : 


‘Sio n 


: ZZ f or>:l^ for >* months (KM --a) 

Delusion 

Hallucinations 

Organised sprtttb jc behaviour (withdrawal 

^ rOSS ^ i w^nreoocupation with die self, attribution of feeling 

ifstrangenet.s io outside tn/luencc. passivity of feeling) 
.‘egative symptoms, affective flattening or blunting 


-abrupt, after 35 v 

• Presence or : prccipitants/ str^ ’ 

symptoms Sor s 

• Catatonic subtype 

• First episode, female sex, 

• CT: normal 

Ml POINTSTorggg 

+ Amphetamine & LSD can cause 
+ Family hi5t ° ry ’ P ast *"tory, ne 

esthetic physique,hospitalization 0 Syn)pt om s 

nnnr n/n ' POor dmr* _ * 


Posit 


‘Iv. 



ig ff, ' le w . 

yres Pon^. *ith 


poor p/g. 

* Suicide is the most important f acto 

in schizophrenia. The most imp / 0cfn , Pre ">®ti/re 
of a major depressive episode /or s “'cid* .- ^ l ih . 



a 


* M/c cause of death in SZP _v c ■ . 

• Drugs for SZP: SuiC,de 

0 Risperidone (m/c used) 

0 Chlorpromazine 

0 Clozapine (For resistant SZP) 

0 Haloperidol 

MOOD DISORDERS 

Mood disorders are type of psychoses 

Mania 

• Absence of an underlying organic cause 

• Sleep is usually reduced with a led need for 

• Delusion of persecution may be seen ° f S Cep 

• 4 stages are seen 
1. Elevated Mood 

- Euphoria (mild) 

- Elation of mood (moderate) 

— Exaltation (severe) 

- Ectasy (very severe elevation) 

- Expansive mood 


,^?^ sw,e<mani 


D epre«k> n 


in^ up ° 
f C%^.\ c ti v ‘ tJ 

-d Ci ' 6 nV^ ,Cft 


stupour) 


% 


A 


jscuous 




H'Vr'mn*«>• 


hit- 






. rt2 m c 

t (Subsequent thought follow rapidly, 

/<>»'■ han'e)-^“ E aSSOCUHOn ' 


eech 

. 0 f^ r3r 


jgfS 

i5 ° r affective disorder, historically ^as 


,0' s 

^ biP° l3f 


l 3 > D - c dis° rder ' 

W* 551 • characterized by recurrent episodes of 

' yC ■ ~r<\& 15 . in the same patient. 


j&\ ic cn** 1 " 

r/„, aiso rd5t d depression in the same 


as mania or. 


■Arrx importar* fe>- — . ^ 

activities (depxesvrv* ^ ^ ^ Q 

Melancholy ° 

morning 

• Ins^crede^^,; , 1 kna « sncaj ^ 

experierce please, ^ ^ to 

• Suicidal ideas (risk ^ ^ 

divorced -^td. earK 
hopelessr»ess). Qrro '.eror.rh F ^' 

Social withdrawal suicidal ideas 

• Delusion of nihilism, psetaJo-detsecta. 

For diagnosis these sympuxns shodd Is c - ^ v 
basis for >2 v. eeks. ' w d*2v 

• Causes of iepmssim, ^Hv^. ^ 

h>T»etparathsTotdism.Cushui^s4s.Addisotfsds 

• ^^'toe depressive episode is aw —. twi. . 
psychosis, AIDS, cancer, post Ml, 

• thugs caus-mg depress,on Steroids lmcl ^ lnM | 

^ Swr*TT>Trvrtvn 1 VT _r- 





'• serotonin. I NE lex els are found 
Tte 


J 


a „. i A cute manic episode) -f Li is DOC. 
;^^Utamotne g ene & U 
ivr^ sSl ^ t i + Levothyroxine 
. 5 I 0 " 


Ll " --- 

i O c,tlJ valproate > carbamazeptne 

- •_ o_ * * /-vf* manip pnKf\^ 


rlers —^ vait/ '- 

. pP id c) or opbylaxis & t/t of manic episode, 
ised tot P 

1 subdivided into: 


.lii” 5 ' 

. of >1 manic episode and sometimes 


r has been: 
r i) P e ‘ 


depression + hypomania. 


>< eep,sode ' 

' ^"episodes of major 

„!^ tioni5no,reqmt ■ 

^ f chronic mood disorder in which there are numerous 
T - Te ° ic episodes alternating with depressive symptoms 

1 m meet the criteria of major depression.These 

.hot falls to . 


^pontanic 

that fads to 

should be present 
disorder. 


meet the criteria-.„ 

for >2 nts to be diagnosed. A/w bipolar 


1 - SSRIs (Fluoxetine - tmipramine) are first fee irez fo? 
major depressive disorder. Combine psychotherapy i 
pharmacotherapy is best approach in it. 

2 . Latest t t modalities for resistant depression 

- Levothyroxine 

- ECT. phototherapy 

- TMS (Transcranial magnetic stimulation) 

- VNS (Vagus nen e stimulatica) 

- DBS (deep brain stimulation) 

3. T/t of post -stroke depression -* Nor triptiline 

4. Augmentation therapy in depression -v NAC 

5. Anti depressant to Ise seizures —v Bupropion. 

• Dystliymia is any mild depression which is serious em 
to be called depressive episode and lasts for >2 yi 
some patients with major depressive disorder, the re¬ 
phase is characterised by dysthymic disorder (D 
depression). 

* Alexithymia is a personality construct characterized 

sub-clinical inability to identify- and describe emot 
» • 

the self. 
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25.10 

POINTS TOFp CUS 


GENERA j^DAPTATlorjs Y 

m T«»rm iic/i/I -i •. ~ ——._^ 


_ Genara „ sed 


Term used to describe the bn 
reactions to stress. ^'s s h 

Stressors in humans i nc | UcJe 
starvation, being hit by 
weather ArMitin nn ii. 





IOr, ' t cr ni T^5} 


tied patients- hiatric disorder in Hypothyroidism, 

Wess,on,s them/ p m psychosis . 


fretup rnMPULSIVE DIS OR DERS (PCD) 

tes.sKi^r^ to impulse or imago which intrudes 

iSonTrc Tnfo prevent obsessive thoughts, 
yeated hand washing, spitting 

>e ’s own idca/impulsc but is ego-al,cn (Foreign to 

■trsonality), ego dystomc. 
n in male, first baby, age of onset late 20s. 

on is commonly associated 

arc m/c type . . . r 

mechanism which are involved - isolation of 

doing (Patient attempts to ignore or supress 
nable to do so), displacement rcaction/rcaction 


SUCfl Phy s : 

weather Additionally/,,^ ^ Mr c 

or mental stressors as , he loss nr Su «br l l** * 

to solve a problem, or even ha 3 '° Ve ^ on Ch 
Stages: 

Alarm reaction (AR), 1 ^ay ' 

Stage of resistance (SR), and ^ "H 

Stage of exhaustion (SE) ° 


s 


PERSONALITY DlS^Rncrtj 

Types of personality 


iochcmical mediator 



2. Type B 
1 3. Type C 


,Type D 


Ambitious, achievement _ 

oriented people, often , C 0rona 7 ^ 

achieving career oriented di$e ^ e ? h?ar t 

workaholics". impati ent 

Easy going relaxed individuals 

Not assertive at all and they ' 

always suppress their own Gpre ^i 0n r 

desires n - ca ncer 

Distressed 


J HD Patient h 

T S«* 


Jecurr, 


hcrapy is TOC 

ought stopping, response prevention, 
e sensitization and modeling arc used 


SUfefn 


>M| 


(a non-specific SRI) is the gold standard, 
other SSRIs (sertraline, citalopram etc.) 
>w a days 

kich are useful- Antipsychoiics (like 
spirone 

I when there is suicidal risk or poor 
/ behaviour therapy. 


Ier ati 0n 

cssenij; 


'ally 


0 FOCUS 

Hi 

-> Drowning 

ise mechanism against BPD 



Emotionally unstable personality dis 

• Marked tendency to act impulsively wj ° r<ler 

of consequences noul c onsid 

* Emotional instability (frequent mood swin >• 

present n Ss)is 

► Two types 

I . hnpnhive type is c/by outbursts of violence 
behaviour in response lo criticism by others “‘'"'"S 
2, lioriU’rlhw ty,,c- is c/by disturbed own imaaeanH • 
sexual preferences. Unstable and inlcnse inter 
rc/ationships.Tcndency of deliberate self 
mutilation, suicidal gestures arc characteristic""' ^ 
This type of personality is seen in ambulator 
schizophrenia and pseudoneurotic schizophrenia T/t 
of borderline PD is behaviour therapy 


^- . 

and pseudoneurotic schizophrenia 




vA*‘ 

yp- 

■ ,X ie r>o" a 


'SOna«<y 


I tronser's Sy n u roff)e 


prison 


|ity disorder 

lC ial norms, rules and obligations. 


inma, « PSeUd0dCmcmia com monly found b 

Characteristic feature ; 

aS h 'W-m<ta„,e OTOp ;, VOrb ' i «1« w WA i, also 

Characterised bv a™ 

clouding of r pproxi matc answers ha\W 

8 ot consciousness s ’ nal ' u cmat l0ns 
symptoms. & Py^chogcnic physical 


lP e /-.rial norms, rules ana obligations. , ^nsciousncss & nv, u “““'-"'auons 

/ c6 »' df ° rS rmUn and alow threshold for Symp<0nls - P> “ h ° 8 ™' PM«l 

^-Wfc-/nd«re WBC „ is , . 

,^<'° a 6« r ^° s .A/wdrugabuse. ^ <,is50th »*« 

the apparent severity of disabilitv Ja despite 


f, V* ales A /w druB abUSC ' 

^- i ;r.oT^ hopa,h ' or ' sociopa,h '- 

. s im l13 


d 


■M 


j>isobPI5 

t females 

CCn r kcd distress, depressed mood, anxiety. 


the apparent severity of disahin 10 *^ Symptonvi . despite | 
10 * “*■■* ordi^i^~^r thought 
present even in physical illness. "° W kno ^^ 


distress, depressed mood, 
rnar clTlotio ns and suicidal attempts 
C ° ndUC onsc to stressful life event. Usually seen 
' rCSP of stressor or significant change in life 

' ■'Jin 1 1710(11 p adolscent in boardin S scho °l against her 
* to p' 3C 


fens > 1 ’ oull ‘ S ‘ art 

• ^months- 

^> sordcr 
I * n 7 yr. 


within 3 months and should not 
with prolonged depression may last 


• Symptoms develop after a period ot | atOTCJ , 6 m 

S> mptoms are recurrent flashbacks/ dreams of event Tea, 
marked anxiety making arrousals in night. 

Partial amnesia and anhedonia may be seen. 

Emotional numbness, alexithymia are seen. 

• A/w TNE by hippocampus &, amygdala. 


KtouMi 


iciative 


DISORDERS 


. f( veAfnnes/a 

Qili° cl t tJ ,p C of dissociative disorder. Occurs in 

* ^^ctnTand young adults (F>M). 

ad° les . to recall important personal information 

d 1 Iff I ' . - - 

1 5« £ '" particularly concerning stressful or traumatic 
'patient is aware of amnesia. 

lift events-*« 

may be clouding ot consciousness. 

* J er J cal exa mination and investigations are normal. 




Dissociative fugue 

l isodes of wandering away (usually from home). During 
' U P crson usua,l > ado P ls a new idemit y wilh complete 
amnesia for earlier lift'. Patient is unaware of amnesia 
, onset is sudden & termination is too abrupt. 


PHOBIC DISORDERS OR PHQR1A 

• U is an excessive or irrational fear of a particular ot 
or situation. Phobias may develop to almost any obje 
situation. 

• Often leading to persistent avoidance of that situs 
activity. 

In phobias insight is present (So it is neurosis). 

In phobia primary defense mechanism is repressio 
secondary defense mechanism is displacement rea< 
Types:- 
0 Acrophobia 
0 Agarophobia 
° Nyctophobia 
0 Claustrophobia 
0 Mysophobia 
0 Xenophobia 
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/ 



motuntr 


, of nhobia char by 

• <.wru W ,. 

;Sr.4n <£» , » no. -> '» * 

. ££££ ^ *«— ^ «* “ f MR ' 

machine , .. V . I1CS or social 

(fear ofunnjtJ/v in public layatory) 

• Acrophobia (tear of high places) 

• Xenophobia (fear of strangers) . ■ Tnr 

, Behaviour therapy (esp. systemic desensitua .on) is TO . 

DOC is alprazolam (BZD's). Propranolol is also used. 
Systemic Desens,t,ration is based on reciprocal inhibition 
(\Volfc principle) & consists of 3 mam steps. 

C Ri ‘la-xation training 
o Hierarchy construction. Hooding therapy < 

• Systematic desensitization proper. 

Relaxation training include Jacobson’s progress! ve muscu- 
lar relaxation, hypnosis. y oga, shavasna, btofeedback, yog 
nindra. pranavama, vipasna. 

Relaxation techniques are also an integral part of majority 
of behaviour therapy 


2. lie struggles to get rid of ,k 

3. He experiences an.xie, y , ern - 

■4. Ego alien. * Me 


>ndii| 


8es i 


in 


e P<n, 


AFFECTIVE TYPES 


■»i Vt 


: V 


Hereditary origin affecting 
Major group of all 


Major group oral, p syctli ; *° U "8 ad ults 

Marne phase Exaltation of lh nc$s es 

Mood is elated, and Ihere'iT a”" 1 "* 0 .£%. 
UaionLaak: ,, is lhc mj| S h '8h dollar 
exaggerated sense cfselr “ Crr " in 
OITenees. such as ^""^nnee h, 'h. 


assault, and ftaud"^^^ 1 ' 1 : i'c tp , 

Depressive phase(Xfelanch ,, /. mm,,,c d. 


: is 


i, ■ ~' anc ho/i a) . 

It is an intense feeling of de „ 

any cause. Cpres sio n 


ioi^ 


if) 


’rid, 


k- c 


:e nt 


The sadness of moo d is re n 
and facial expression. CCtCd in 


and 


biis 


>er y ^ 


Suicide is well p j anned 


Postu 


*th 


‘re. 


‘out 


patient. 
He 


and 


bio 


’v e 




IMPULSE 


• Sudden and irresistible force compelling a person to the 
conscious performance of some action without notice or ANXIETY PISORQ FRc; 

forethought. 

• A sane person has sufficient faculties to control the impulse. 

However, an insane person cannot control his impulses. 

• It is usually seen in imbecility, dementia, acute mania etc. 


ls of ,, r „ 

at dan 

“f Wl relatives esne ■ g " •« 

children. „omi ci d alandsuic .^lly d 

ndenc iescn\ y0a n g 


the 


‘Co, 


e *ist 


A/w TNE & 4 -ed GABA & serotonin 


* Types of impulse: 

1. Kleptomania: 

2. Pyromania: 

3. Mutilomania: 

4. Dipsomania: 

5. Sexual impulses: 

6. Suicidal or homicidal impulse: 


Pannic Attack 
Is 


• Is a period of i„, e „ se fear 

peaking within 10 min. vel0 P'ng ins 

• Symptoms include-pa| pitation * 

abdominal distress, fainting (Imoe„H Wealin 8’ tree,,., 

• E.g. fear just before appearing i„ " '" e do °m) b ’"S' 

• T/t- r- ^ ln e xam. f 0 „_ _ 


^ich 


SSRI (Faro-, fuoxetine) + DzdTcbt^- 


ler 


SESSION 


this a single idea or emotion is constantly entertained 
a person inspite of all efforts of the sufferer to drive it 
ay from his mind, 
lortant characters of obsession are: 
idividual realises that they are absurd. 


a/v, 


Generalized Anxiety Disord 

• Palients with GAD have persistent 

marked tension,itn pa i red concem^^ * 
insomnia, on edge arousal. n,restIe ssnes s and 

• For diagnosis atleast 6 months of sytnntn 

• Onset usually before 20 yrs of age 3re re Wt e <l 

' T/,; , oxazepam 8 alprazo, 

nlefaxinp- <^WDi cd — . . v UI 


vanlefaxine; SNR1 (Pa ro ., dulox'ethtl)'. 320 ' 3 '"’ bu ^ 


one. 


OlSOBS^ 

oup of psychiatric conditions in 


,0*^ r , group 
^,s ca n not 

/^ J, 5 > l 0 n ^ t ion.lt includeS> 


be fully explained by any 


/.-S' 1 ™ n 




r,fd er 






• uc:^- —' 

• Peptic ulcer 

• Essential hypenension 
Neurodermatitis 

[PEO Nescafe BRU } 



■y^o^disorde 15 

P 3in £/na thology behind these disorders. 

L ’ h > 1, °lflic baS 

(Br iquet syndrome) 

complaints (> 2yr required) 
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EATINg DISORDERS 


•r 


. n di*° rderi . 

.. a V° p follov-'ng 

;f ',d<l tdl ’!nU"' Sa,f0 " rd e " n,S ' KS 

/..internal symptoms 

‘ f/ r .erron 116 & multiple recurrent symptoms 


Features 


Age group 


Anorexia 

Nervosa Bulimia Nervosa 


'fV* 


symptom 

F r „ not intentionally produced. 

fa* 


fody image 
Cl/f 


| Adolescent 
| females 




diSO' 1 '— I-— 

fi° n -mptoms or deficits affecting voluntary I % Diet 
^ •_ wnraolecia’I or sensorv (nnmkn„„ 1 


rder 


[Disturbed 

[ Refusal to 
i maintain body 
| weight above 
normal 


| Early teens 
i Disturbed 


/ A sV^P 10 -- ’uiumary 

; /f l3ifl op' e g ia ’ P arapleg,a) ° r sensor y (numbness, 

.n't ^ - 


I Irresistable craving for 

cod with episodes of 0ve r 
| eating ’ ^perception 
i of weight but weight is 
' normal. 


ujc* v actions. 

^jpess) re a iso, not intentionally produced 

:l! Vp‘ orns 


'•$> 


,drid slS 

ation with fears of having a serious disease based 
1 lte rpretation of bodily symptoms. Eg; 1 am 


tab 


( VSrV ' eSS eaV,ng ^ng^ g ~ f/b 

1 * Se 'f induced vomiting 
• Periods of starvation 
i* Dse of purgatives and 
appetite suppressants 


Y/eigbt 


Amenorrhoea 

T/t 


1 Hypokalemic 

- - hypochloremic alk aW 

| Underweight UormalU 00 %) 


1100 % 


Sio» sdisorder 

t consciously and voluntanly produses physical 
1 pI1 tomS of illness for sole purpose of obtaining medical 
! J on ,there is no other recognizable motive. Maintains 

role. 

\y lC knise^ syndrome is a type of factitious disorder in 
’ *hich parent or care giver fabricate illness in the child. 
3,;udologia Fantastica (fake lab reports). 


Behaviour 
I therapy 


1 50%, oligomenorrhea 
i Fluoxetine 





0gtring 

(The symptoms are fabricated for some external rewards 

_ir» min aVAiitnnr'a . . 


i iu* *v » -vwtt cuUo 

it, economic gain, avoidance of school or responsibility, 
^ability reimbursement. 


Erectile dysfunction 

• Inability to have or sustain penile erection t 
completion of satisfactory sexual activity. 

• Early morning erections and nnrtum*i 


Early morning erections and nocturnal penile turn 
are usually preserved (they are lost in organic imp 
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Premature ejaculation 

. performance anx.ery is «* We ° f “' 
- seman’s squeeze technique is used in irl- 


Gamma a!coholi Sm is 


,ul, sm is Ca »i 

Dipsomania (com Pu i siv Cd '"alio,, 
alcoholism c drinj^^ht 


pgiNTSjgiocOs. 


1 


"CAGE questionnaire" a, 

identify problem drinkers D ' T a "d x. 

• In acute intoxication ^A<; 

° Sensori um changes r 
25-100 mg o /o Ba( ^ form 0 f 

„ Nystaemua may bc ^ '°od al co >n, t 
Level is dangerous if 2nn •, c 0iir/ 

Death may occur if > 40 ' °° 0/ Cr “ ,r atj J| 

* dependence 0 "S * % , ‘ 

j"'" ‘i" "W'li: Di sulfi ' K, c t'v 

• Us ' c r “ m ; 

Acamprosate and Naltr 


ln e) i,‘. a S 


St, 






B 


+ ZZZZZZ** in '«< — * " “ 

+ in -a and «»*■*<’- 

mania in women. 


\$T 


% 


9rp 






Fetishism ... , 

• S-a. 

" : A paraphilia of Alcoholic Hal „ 
. „ hfir/hv recurrent, mtense sexual ^ 25% . 


to 


Pfev e 


heterosexual males, char/by recurrent, intense sexual 
rouse,. or orgasm a/w ftniasiaed or ao.ual cross¬ 
ing. Sexual arousal by dressed as woman. 


'uciriosis 


tre *°n e -fo C > 1 r e , 

Top ''<V 


,,f i C || 




Frotteurism 

. Persistent or recurrent involvement in the act of louc ting 
or rubbing against an unsuspected person of opposite sex 
„ Frottage is o/len employed in crowded places like buses. 
Often seen in adolescent males 


*^hii 


Erotomania 

. Type of delusion in which the affected person (usually 
female) believes that another person, usually a stranger, 
high-status or famous person, is in love with him. 


person having major air L 

• Visual hallucinations - ho1 With,. 

• Often associated w i lh mm ° n aw »l. 

Phenomenon is called fbrmi^ ha,,^ 

Alcohol withdrawal syndrom 

• Seen during abstinence foil * 

• M/c type of withdrawal is °' V,n 8 ^Bular a , 

mild tremors, nausea, vom L? 80 '* 1 ’ «et/ !° ho1 'nu 

irritability/epileptic restless hah 8 ’ 

• Most severe form is deling I Clna,i °n s el S, ' 


In 


-■■■rtr III t rr , 

severe withdrawal acu t 
symptom e 


•etc 


and 


trei "u| 0 


'Ust, 


'es s 


imosexuality 

It is of two types- . 

o Ego-syntonic : No distress about homosexual behaviour. 

9 Ego-dystonic: Marked distress about homosexual 
behaviour. 

nly Ego-dystonic homosexuality is considered abnormal 
d should be treated. 


Delirium Tremens 


SUBSTANCE ABUSE/DEPENDENCE 


Occurs I -2 days after sudden tv, thrt 

Injuries, infections and shock 

Coarse muscular tremors . y pireci Pitat e j t ' 

Patient becomes sleepless, restless l • 
disorders of perception. ’ llabl ' and ^ 

There is disorientation and hallucinmi 
may commit suicide, homicide etc and 4e 
Consequences of severe alcohol Hi , hJrn , 

1 Acute trcmulousness : m/c 

»-v | • • rw-. 


are 


IOLISM 


Prized k 


Jellinek alcoholism c/b classified into 5 subtypes 
basts of pattern of use. a,[i,y,8, c. 


' . “ us,,ess:m/c symptom 

2. Delirium TVemens (DT) 

- Acute organic brain syndrome chlraa 
confusion, tremors, Tactivity. 

- Injuries, infections and shock may precipit,, cit 

- Most severe form of alcohol withdrawa l 
occurs 1-2 days after sudden withdrawal ofakX 


jdinS 
and P> 


0 f consciousness, disorientation 


AoW, „ n0 or attention span, transient 

*• • -ylace, v . 


, (Ftp * nd ^’etim es auditory) hallucinations, 
,n ,al ( a,ld La autonomic disturbances like fever. 


>nd implicit memory (7^“™™'°" 

. ot E r“ memom 1 


m 


nusi^^Mchycardia, HTN, pupillary dilation, 
j^omnia (altered sleep wake^rythm). 


„ ucw of lhalam 3-« 


lesion 


is seen. 


mamillary bodies 


,S<^nic cMic setzutes occuting I2-.8 hrs Wernicke's Koruskoff encephul„ pa ,h y //t m „ es , ic 

mo. Syndromes "mesne 


^ f,1S ; v bout of drinking. 

' aV^ ha 11UCin0 sis: Hallucmat,ons are usua Uy 


A IC0 


h<> |lC 


//.putian visual hallucinations (Alice in 

, ^ f S"®' na! ' be T n ’ 

d ,hol withdrawal 

1,1 • — J -- BZD’s 





pni! 




W> ]C r ° wil hdrawal s>-ndrome is 


P° C f0f xidc- Diazepam, carbamazepine is also 


esp. 


chlord 'Thian line (Vitamin Bl) is given for t/t. 


efiil- 


Nallrexone 


^ ,nce abstinence 

lten - Chlordiazepoxide 


peletiuu 1 tremens 



- ‘1 


- jn ations are characteristic of alcohol withdrawal. 

a,h ° “tremens is m/c severe symptom of alcohol 


> 

* De,etiUm a l 

^Licvl abnormality in chronic alcoholics are raised GGT, 

* ^/carbohydrate deficient transferrin) and MCV. 

C °1hallucination in alcalism -> Auditory. 

* J c oholic paranoia -> Fixed delusions. 


Wernicke's 

encephalopathy 


Koroskoff s Psychosis 


M/c cause 
• Triad of 


Alcoholism 
Nystagmus + LR 


palsy (External 
ophthalmoplegia) + 
Ataxia + Amnesia 


Prolonged alcoholism 
Confabulation + 
Amnesia +Memory 


deficit 


Higher 

functions 


Disturbed 


M/c site Diffuse involvement 


Other 

features 


Acute delirium like 
state pupillary reflex 
normal 


Retained (Patient 
is alert, conscious, 
intellect*) 

Mammillary bodies of 
hippocampus 

Abstract thinking, 
sometimes a/w 
marasmus, CRF 



COlFP 


fjeations of alcoholism 


(c) Marchiafava Bignamidisease: 

• Alcohol related nutritional deficiency. 

• Characterized by disorientation, epilepsy, ataxia, limb 
paralysis, dysarthria. 


, a] Wernicke’s Encephalopathy 

A cute reaction to severe thiamine deficiency Ch/by triad 


KTpoints to focus 


J 


of- 


Ophthalmoplcgi.v with B/L external rectus palsy + 
Ataxia + Global confusion 
f Recent memory .'csturbances 
• peripheral neureoalhy and poor attention span 


Iff) Koroskoff's psychosis: 
i Caused by caonic thiamine deficiency. 

« Presents as .ganic amnesia (amnestic syndrome) 

• Char / by p oss memory disturbances with confabulations 
+ amnesi i + but insight is often impaired, 
o Absc nee of intellectual decline 
° Long term memory impairment 
o Abnormal learning 
o Amnesia (Anterograde > retiograde) 


•> // autonomic symptoms with tremors seen it is DT. 

If confusion + ophthalmoplegia + ataxia seen —> Wernicke's 
encephalopathy. 

’}■ If confabulation with loss of insight then -* Korsakoff’s 
psychosis 

•F Confabulation is false memory syndrome, stories to fill the 
gap. Seen in chronic alcoholism, SZP psychosis, syphilis, senile 
dementia. 


Korsakoff's Disease 


Caused by a deficiency of thiamine (vitamin B t ), damage 
to the medial thalamus and possibly to the mammillary 
bodies of the hypothalamus as well as generalized cerebra 
atrophy. 

Major symptoms of Korsakoff’s syndrome: 


i 


Scanned by CamScanner 


























|. anterograde amnesia 

2. retrograde amnesia 

3. confabulation 

4. lack of insight 

5. apathy 


OPIOID ABUSE 


*3 


rsrourtr 


Opioid withdrawalsndrome 



• Occur w ithin 12-24 hours. 

• Symptoms and signs are opposite of that of intoxication 
i.e.T secretions from all orifices like lacrimation, sneezing, 
rinorrhoea, vomiting. sweating, diarrhoea, tachycardia, 
yawning, mydriasis, piloerection) (goose skin), dysphoria, 
nausea, vomiting. 

• Hypertension, insomnia etc. 

• T/t of opioid dependence : 

1. T/t of overdose 

By antagonists (naloxone is DOC; naJmefene, nalorphine 
are other useful drugs) 

Naltrexone is used as anticraving agent (to prevent 
relapse) 

2. M'm of withdrawal symptoms 

DOC for opioid withdrawal is methadone (a p 
agonist) has been used primarily as a substitution therapy 
(detoxification) of opioid dependence. Clonidine is 
non-opioid drug useful for opioid detoxification. 

3. Maintenance phase - when detoxification phase is over 
patient is maintained on agonist methadone (most 
widely used), buprenorphine (produces ceiling effect) 
or on antagonists (nalorphine/ naloxone). 


napia opiate 


• - aetoxa - 

clonidine. -a, n 

** b-. 


• Opium is obtained from dried exudate of papier 
somniferum 

• Most Important dependence producing derivatives are 
morphine and heroin. 

• Acute intoxication is char 7 by depression of C\ S 
(bradycardia, hypotension), respiratory depression, 
subnormal temperature and pinpoint pupils (remember 
with the funda that everything decreases in intoxication 
(i.e. CVS. respiration, temp, pupil size, reflexes etc. and 
Tes in opioid withdrawal). 

* T/t of o verdo i e 

By antagonists (naloxone is DOC; nalmefene. nalorphine 

are other useful drugs) 

Naltrexone is used as anticraving agent (to prevent relapse) 
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-cuzatton) is a cause of psychosis n 


* CK- Brady card 

tkxv. drv 




r. 


, iri pcr.se to ore drug dto exposure 
!th antivirals, antibiotics. analgesics 
xsV Users with a high tolerance 


■ ^cation 

t -- wns jmpbeur. — 

^ structurally similar ntethamphetambe 


’..C . .eber- t ^ h<tirTa;nc may also exhibit a high 


>o *" ^ struc 

t0 KUini ne-like stimulants. The phenomenon 
^ arr *' c j jn cicarcr.e smokers, in whom there is a 

* ps . <scr .cd sens it iv ity to the effects of caffeine. 

* -egs 3 *' 5 . frequent in response to use of 

census- 1313 ’ 


• D to overdose of ^ 

b ^'^imvdru.^ cvxss ^ 

«s=wnes? cBPHplT^^ 

BZD s may help in tedactna ar.xKtx 

^'vc!>. mmiMc cMuwsk ^ ^ „ 

*. CR “** ^ *“ *»®* » ««,« 
1 ot ***“ »xk«>. The coral KcvmnmvW 
garment is symptomatic and supine management. 

* P J” C<Urn ' a_GPC ^ chol «* (and other ncetams) 
alleviate cognitive symptoms caused by extended use of 
anticholinergic drugs. 



mown 




f Tran> - - m 

etnp iation: Person in this suce docs not consider 
rrf,:<>Dl *-i be a problem. 

: Person begins to think about changing 


^theoretical Model of change 


Lso,voi Jt ,i, sllbKa 

I- ofJf * 0 -1 

• Dependence includes. : ' —4^ 

° Strong desire comnnlo^ 

° Dlfficult > controlling su'bs^ SUbsi ^e 
* ' Vi,hd ™' 

° Develo P me nt of tolerance ° n ' 

° f S,eCl0falt ™ivep,e asure 
° p ^« st mg with substance use h 

• Gateway substances: ^pite harrnffj 

Tobacco, alcohol, volatile substan ces 

Amphetamines (Appmhe sup " 

model psychoses resembling nan 
experimental animals. (Cocafne and Un*,^ : 

• Drugs p r „ ducing schu„p hreni ^ D f 

Amphetamines, phencyclidine coerin 7* ***«* h 

• Anabolic steroids produces mania and^ 0 

produces depression d ^ 

While glucocorticoids and ACTH in. i 
depression " ****** *1** 

• Angel dust is phencyclidine. I, produ 

rne^t niCreaC,i0n(CaU,0niaS) ^'^S 


fffC 

• [VpehJ' ,our 


SOME POINTS OF SPECIAL 
MENTION 


. fffO 


tfB 1 


,platioo: 


v^bjv iour. 

^ k --mov e forward, plan and prepare to 


^ration: ?cn*a 

v ffxing a date to quit smoking. 

. p cr s, on leaves the addict ion behaviour. 

1 UR ° ten ance: Sustained action phase for a-6 months. 


Tri 


m ination: N temptation and is sire that he she wall 
.... • < v.v.. 


i to the 


^ return 

- RtUpse: Rctur’ 


d habit. 

from action or maintenance phase to 


• Insomnia is seen in -> Alcohol withdrawal. 

• Rypersomnia is seen in —♦ Cocaine amphetamine 
withdrawal. 

• Rubier Ross dassitied 5 stages of death: denial -» anger 
—* bargain —* despair —> acceptance 

• Sigmon Freud died in N34 in London. 

• Somatoform autonomic dysfunction are examples of 
somatoform disorders Seen in hyperventilation syndrome, 
IBS. premenstrual syndrome 


f arlicr stage- 


Structural model of Mind 



.14 


SE SYNDROMES 


SEROTONIb SYNDROME 


• Also Was ”>. ictonin storm" or hyperserotonemia 

• Consequcrc v of excessive serotonergic activity in the CNS 
and inthe l’NS. 

• C by-Agitation, diarrhoea, hypertension, hypeneflexia, 
myoclonus. hyperthermia^ANS instability, seizures, de¬ 
lirium and coma. 

• BZD's may help in reducing anxiety. Cyproheptidine 
is considered DOC which is antagonistic at serotonergic 
receptors. 


1. Invtinct: Instinctual drive flD) 
a Inborn 

a Based on principle of pleasure 
o Maternal paternal instincts c/b seen 

2. Ego: Based on principle of reality (practical thinking) 

3. Super ego: Based on moral principle . Ego ideal. E g 
Mother Teresa, Mahatma Gandhi (Idealistic tiling) 


Topographical model of Mind 


1. Conscious 

2. Unconscious: 

o Dream analysis 
o Psychoanalysis 

3. Preconvcious; Subconscious 


i 
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defensemechanisms 


WE 


Part of ego. ^ncriouslv instincted to keep 

» Involuntary automatic un y f conscious 

nway unacceptable urges and impulses 

i Types: 

primary; fceling towards therapist. 

' D/to past experience alTccling lh ' lhcrapisl 

2. Counter transference - Feelings 
by the patient. 


Mature: 

2 . Supression <«£■»* ^^/'t'n^in acceptable way) 
5. Anticipation 


Immature: 

I- Displacement: for phobia ^ cxp|ana|io „, 

2. Rationalisation, (giving, • 

Sc^i in^gac! MrD (identify), depersonalization, amnesia 
[FIDAJ 

Psychotic/ narcisslic defense: 

1. Projection : 

2. Denial.’ 

3. Distortion/regression 
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miscellenious 


(\CTS & LAWS 


“^rcr --- 

trading/manufacturing of illicit drugs. 

Tlic Mental licalth -> 1987 

The Mental hcalll. care Bill -> 2012 

NPSA has been recently amincndctl in 2014 

,1,1 ess „f nilntl can be defined ns a disease til t c 



INTERNATIONAL C LAc s|riJ . 
DISEASEStICD) —~~ 1 SfSiPm 


ICD-10 classification is W||Q’ 
all diseases, injuries and deaths’ ^'^d c| a 




assi r.P, 


S ° r dcrs 


S, 


'He, 




'o 


'H, 


— ucaihs 

• Chapter “F” classifies p sychi _ t ;. 

“ F00-09: Organic „,c nlal d 

■ fW i 9: andW «viout^. 

psychoaclivc substances U,s °fil c 

F20-29: Schizophrenia, Scl ; 

disorders mz °bpal 

° F3, * 39: Mood [afTcctivel die ^ 

• F«M»: Neurotic, ££*** S 

disorders s,r «s-rel alca ^ 

° F5 °- 59: Behavioural S y nilr SOn,; 'ior t 

physiological disturbances ST as ^i 

* ---i-ersorpersoo , . 

adult persons y a nd h C |,, .' s 

° f70-79: Mental retardation 

o F80-89; Disorders of psy c | l0 , O(t . 

° F90-98: Behavioural and 
onset usually occurring i n chi| tl K " U| disL 
o F99 "unspecified mental disordy^ 3n< * 


DSM IV CLASSIFICAT ION 

• DSM-IV stands for diagnostic anri 
disorder, IVtli edition. 


statist! 


s hca| 


It is published by American Psy c |,iat ri A 
Latest publication is DSM-5 gi Vcn in ^ | S Nation 
Classification of disorders according to L 

A Disorders UsimlKr i :: .... 


Hn 


'Hal 


IV 


in 


A. Disorders Usually Fi rst [y 

Childhood, or Adolescence Ctl 

Delirium, Dementia, and 
Cognitive Disorders 
Substance-Related Disorders 
Schizophrenia and Other Psychotic rv 

Mood Disorders ISOri1 ' 


arc 


Infa 


Amnestic 


lan C y 


anil 


oihc 


ers 


B 

C 
D 

Mood Disorders 

F. Anxiety Disorders 

G. Somatoform Disorders 

II. Factitious Disorders 

I. Sexual and Gender Identity Disorders 

J. Bating Disorders 

K. Sleep Disorders 

L- Impulse-Control Disorders Not ElsewhereClassifi 

M. Adjustment Disorders 

N. Personality Disorders 


v,fP'' . . feature u« ~-»v. 

Cfi tef \ c cs scnlia ,norc non bizarre delusions that 

’/Ideas'' n ' c "!!rDcUisi° nal Disordcr is 1,01 e iv ™ 

.y yjia^ oS,S . ha d a symptom presentation that 

no. due to the direct 

, l hi 1 ;,nfl delusi c or a g Cnera i mct ij ca j 

/,,|0 n .^ l eff' 

,<> c 

a dit“D 


t" r nA 10 .fusions arc nu 

'&ll sof!,5Ubs,anCC 

or visual hallucinations, if present, 
mental disorders and 


0 ,# p-A" 


of orsa " ic 


.(iC 11 c 
f > H r c 

AV erS 

* .„.pioS n 

•^iions 


s tic Criteria for Schizophrenia 
■ Two (or more) of the following. 


ids' ination 5 

l or catatonic behaviour 

)• civ<l‘ sorSa c ic affective flattening, alogia or 

1 <L s yn'P‘ om: '• " 

5 voliti° n _ Crilcr ion A symptom is required if bizarre 

ic ° nly ° nC r hallucinations . 

'I#*** ° i dysfunction: For a significant portion 
interpersonal relations, or self-care are 

' !f* l ' m V.ioW the level. 

/ cd ‘ y r ntinuous signs of the disturbance persist for 
i pun 1 ' 011 

' j least 6 m° ^ typc 0 f insanity in homicidal crimes, 
1 " 15 '^iwwhcrc 'be v ' c, ' m ' s a stranger 

f}p CC,a ^ 

■^Criteri* Delirium 


for «<e crime, done jZT. ?“ Ie « ,ll »'»Pt«iMe 

«'u>-or r o,=::r 8 '—^-i— 

MINULRETARDATION 

Wf “tc adulthood, charac* 
deficits in two 0 , J. 'T lr “ 1 func ''nntng and 

Rinet-SimonTest for intelligence Quotient 

• It is a measure of intelligence. 

• In adults, the concept or mental age becomes less telcvam 

D is a measure of present functioning ability and no 
necessarily of future potential. 

The following three categories 
Idiot: 0 to 20. 


Imbecile: 20 to 50 

Moron: 50 to75. 

Level of Retardation 

IQ 

Mild retardation 

50-69 

Moderate retardation 

35-49 

Severe retardation 

20-34 

Profound retardation 

Below 20 


:S '!!,bonce of consciousness with reduced ability lo SOMECOMMONTERMSUSEDIN 
H sustain or shift attention. _ . , PSYCHIATRY 

• Affect: subjective and immediate experience o 

ot o otudfi tirnn 


l 


(vus. sustain 

, ^change in cognition ut 


icmion. 

,r the development of a perceptual 
short period of time (hours 


^uf^urbancc develop over a short period of time (hours 
^rTand tends to P .’tuatc during the course of the day 
l \ is evidence fro.: the history, physical examination 
° rhboratory findings mat the disturbance is caused by the 
^ ;; cl physiological l onscquences of a general mcd.cal 

I 

condition. 


at a given time 

• Mood: pervasive emotion or feeling which is su 

• Insight: is to do with awareness of one’s o 
condition. 

irrational fear of an object, \ 


Phobia: is an 
activity. 
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,| iat the patient believes 
. ConCl.uta.ion :b a tatao memory .ha. P 

to be true. „r«oeeeh seen in schizophrenia. 

. Mutism: comply malin6 ering. 

depression, organic r ^ „ who is neither insane 

nor mentaly ilhhul fails to conform to tltc normai standards 

of behavior. .. . of ner vous exhaustion due 

a „d , rri, ability oftho ncreouss^ iaie ^ ^ ^ 

. Oneiroid states, t M su(Vers from confusion. 

.Jlest mustons. hallucination, disorientation agitation 

" y ,hcy are eluraclerised by withdrawal from 
* rctdfty. hallucinations and delusions may be present. 

. NeurosisMhe patient sttlTers from emotional or intclluctual 
disorders hut he does no. loose touch wtth realty. 

. Demantia: is a condition in which there ,s degeneratton 
of mental faculties after they have been fully devloped. 
eg: alzhimcrs disease, picks disease, huntinglons chorea. 

creutzfeldt-jacob disease. 

Morbid delusional jealousy(othello's syndrome) this leads 
to severe agression towards and killing of the spouse about 
whom delusion of infedility are held, the cond.t.on is 
associated with alcoholism and schizophrenia. 
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SOME IMP. NEGATIVE POINTS 



• Bleuler 4 VVs in Schizophrenia does NOT includes -> 
Automatism & auditory hallucination 

• Dementia is NOT seen in -> Schizophrenia 

• NOT true about paranoid schizophrenia —> Rapid 
deterioration of personality 

• NOT seen in schizophrenia —> Intellectual impairment 

• Hallucinations are NOT seen in -> Personality disorders, 
anxiety 

• Delusion is NOT seen in -> Compulsive disorder 

• Delusions are NOT a feature of-> Conversion disorder. 

• NOT a defense mechanism -> Transference, derailment 

• Physical withdrawal symptoms are NOT commonly seen 
with -> LSD, Cannabis 

• NOT an indication for use of lithium -> Generalised 
anxiety disorder. 

• NOT a serotonin dopaminergic receptor blocker —> Doxepin. 


s 


• NOT an adverse efiect of h 

• Drug NOT used i n alcohol °^ pin <-* ., 

• B^viour enhancement mi ° Xicai 'on 

Consolidation stage d ° L ‘s 

• Cognitive Behaviour , h 

Interpretation. 1 y 1L BT) jj 0 r 

• Drug NOT useful i n | 1croin , * N °T 

• NOT a feature of dele tiu " “ 

palsy. ,rtn *n, K u \ r 

' NOT a soma tofonn disorder > , '“''“H,. 

• Panic attack is NOT T N 

Glutamate. ' ls,Ur harii- K,:| - 

C ' ° r vo 

Hi t L , 






NOT ... / ,v ‘‘t«/,« ( . ( . 

1 ..i, 




A 50 . > ear old malTpIcscfr*^®^^ 

irrtability. low mood | K i "" ll 

and f ,u ' r “' '•i^ti.r.di^' m '"M ."s 

SlPtll firms* , U • ' ,l n e\ mm. 'lift ' 


•r ■-••wiion with 

significant disruption in his 
to be sulTerinu from . Ccp °r app^ | r *^T C n , 


to be suffering from : 

A. Major depression. 

B. No psychiatric disorder. 

C. Dysthyinia. 

D. Chronic fatigue syndrome. 
(Ans.:C. Dysthymia) 


cr >»h.n g 

'■-£ NTS 

,C “IV 

•j 


° « defined M Bny . 

serious 


^ iin\ m,| i 4 

serious enough to called dcp t • LcrTrv '» 
two years or more. ' M ' Ct PiK>de 




° Ma j° r depression is c/by nihi 
thoughts, early morning aw a k™ 
cycle) * kcn, n* (d^^t 


rfP>- 

“Vi 


t 


• /^ ,r,S pjSt^ ni3) 

1 1 ' .| V occurs 

* 


earls in the course of anti- 

tonicolli*. oculogs ric crisis, swab 
presd' 1 Viflicultic* (orofacuolingual move- 
'* l ^ v It is usuall) associated with 

4 like, halopcndol. tespendone 


'«"nKcJw, lU , h 

,lu ' '"mg K Hr suns f Klm 

^ W^cpressant onl> 

" Antidepressant . v 
C-AnuJcruee^.t"'^'^ 


, difficulties 

f tafflv It I s uswills associated wuh 

|* V S fief 'P 1 '" 

TjsVP t an l, P ' 

•r j )0 ^as rcecntls started on lialopen- 

t , elJ ^. l>r< d h)pe f r> lcvu - mu<kclc ttfidit). 
uD f us 


D - tm ' 


uchscardia aivd increased 
y i r lfl ^t.piwn’ slewed increased WBC 

j ceaiininc 1't^pfsokmavc 1 >kic ts no 
ft* 1 * . f drug intake of an> sights of infcctic*n 


S ^ d,u 


**.+<&* 
t , 

r sr"'' ^^.fd Patkinvomini 
***** ■ 

" ilh .«tr-’ f cr.Ur*TQiSAM^lV.srnt 

^ked h)r<t7sir\ia. i*h>. 

A _( TV.- ,T»_ A A 


J^rVC 

Mahgrurt S)tvhwcne 

ktavonnm 

a. 

Mahgrur.J Ssr^rterse, 


*An S lVA nl , JcrrevJm 7“'""’">f> 

TOthonc s>mr ,„ mi 

11 

*>“ Cuimi;tr:or'"’ ,w **• - 

^n.con,ra,,o,hcJ^^;^"'>'«'- 

tmwpuing agrinu h,„, ... , , ul l't"l'lt »tt 

ft. ran 2 monthy „ C 1 c i '?*,*" ***» fa 

° irK ' «“> hf attcmW Zv'tal!"n'l'“ "’ C 

Vshteh of the fill 1 " ‘ nU ‘ ,cM m 'he 

ratrenr 1 , pronu. »« npUin, (hi, 



ICC 


J 


'(.1 
curt 


me* 


.rkT 1 •"** b’.vvl peer sure 1>« cfTenijn; dj-up 


A 9 year child disturbs other tv i 
interferes when two people arc 
instructions and cannot wait for his t, ^ ^ ^ 
gamy. He is likely lo by sulTering f Icm , 

A. Emotional disorders. 

B Behavioural problems. 

C. No disorder. 

I). Attention deficit hyperactivity disorder 
(Ans: I). Attention deficit hjpcractie it> ^ 

A scizopltrenic patient, who is on halnnc„J,.l 

torticollis and orofaciolin e ual n.ovemcntt Cu! 
diagnosis is : 


k j-d amft- 

^*T ( v c ^^ycdimnvcd^eK 
• > >car eld fcnu’.c comf’aai of t-klira enset cf 

' 1 ar\\Kts. pa^-.Utscn aM IctTr* c f 

r ‘ y doom c.viminiiscQ » roirrul ^> u t n 




ih-' 

; umcnvn reiCtKio 
• \.t 4C pi)Ch08W 
p Disorder 

A Panic attack) 

]s< j:uck orten bcgr.s with extreme fear and a sense 
:(cr.pn>4utg doom Ybe sxmptonu rapid)) tncreise 
^rr i pcnvxl of 10 reunite* There max be palp;tatK«u. 
uckicardia. dsspnea and swcaUng 

• \42 scar old man. w :.o ccmplamu of delusion and feelmg 
ct ft faithlessness ot’cti. He Used lo consult his spiritual 
pru whenever he tell so. The family members are not 


A ^Hhi/uphrp^ 

B Persistent delusional disorder 

J P * f * nohl P^vm.»ht> disorder 
D Acute p»)chotU 

<Altt U ^ m " l cnt delusional disorder) 

T>u’. T™* ( ,T i " r,d ' 1,1 > “ d POKOthnn 

cl l ‘.” * J ' dl ''» d " Apart from dm Impact 
unont,). <n ns ramifications, functioning i, not 
mirkrdls impaired, ami hchavim „ not obvioualy mid 
ptrarrr. thus rhi, rs a delusional dismdcr 

Acme psychosis IS c.h> onsrt „f symptom, vusthin 1 mmsth 
'Khi/ophrmu requires a period of 6 month 


h )ear old married woman comes with complaints of 
fcclrn* worthlessness since 0 months and a dull through 
the das She is not able to concentrate on tilings, she 
ts anxious ahout participating m her ollicial proceedings 
Md txen (m ban* part of a crowd. Slie lus not made 
Mi) suicidal atternps and she lias no authentic itrcssoii 
to explain ha sstnptotns Slie also complaints of somatx 
symptoms like pain m the bod> and bunting sensations 
occasional palpitations Music docs nut help ha i 
floating ha mood. Which of the following condition be 
explains this paUaifs profile ; 
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A. Mild depression 
H Dipolar disorder 

C Generalised anxiety d.sorder 

,) Mixed anxiely depression 

<A«- » depression.Mixed 

n is sull'erinp fom Mr ^ j^ing 

anxiely depression ^ w „ onxicly and depressive 

%£££** - «*»' i—*» accompa " ,cd * 

some fliironomic features. 

,, mlIc was admitted for CABG in a hospital 
dull or anxious. Most likey diagnosis 

A. Post -operative psychosis 
H Post operative depression 

C. Post operative cognitive dysfunction 

D. Conversion disorder 

(Ans C. Post operative cognitive dysfunction) 
n. js suffering from POCD (Post operative cognitive 
dysfunction). POCD is decline in cognitive function winch 
’isrs for weeks 10 months after major surgery. Seen m 
elderly after major cardiac surgery. It is c*y impairment 

v ^ n*_ Inrwti nnnr 1 


„f memory, lack of concentration, impaired languagac 
comprehension, and social integration. Intraoperative 
faetors e.g. hypotension, hypoxia, anesthesia, anaesthetic 
agent used, inllaminatory response to CABO are thought 
to be responsible for such changes. 

Post operatively this patient is nielhcr dull nor anxious/ 
agitative. so no sign of psychosis/ neurosis. 

. A young man 20 year old residing in metropolitan city 
in India is suffering from drug abuse. His perception of 
sensory modalities crosses over. For example he can feci 
the sounds and hear the colours. Most Jikcy substance of 

abuse is: 

A. Cocaine 

B. LSD 

C. Marijuana 

D. PCP 



(Ans. B. LSD) 

The main psychologic experience during LSD intoxication 
involves alterations of perception (sound, color intensity, 
crossover of sensory modalities). Perception of sensory 
modalities crosses over, k/as synesthesia. 


ECENTPQ INTg 


25.19 

• Attention deficit 

Decreased appetite. Sa >s madg 31101 '. * 

• Alex,thymic, is a personality COn5t * ^ 

sub-clinical inability to identic ^ Ch ar ac , 
uiuxdf. " rya " d d esc ;>,. 

• Father or psychoanalysis Sio e ^ti 0n< 

• DOC for alcohol withdraw*,^ Pr eud " 

• M/c dependence producing deriv ° rdia *W 

acetyl morphine. Va,1 vc of ^ x 'de. 

• Drug used for performance aiuip, <> ' 1 ’ l ’ in '~> 

• The mental health act was r„ ty ^ p ro Dr , 

• 'Angie dusf is-. „£££?*■- C** 

• Delusional parasitosis is seen i n 

• Schizophrenia occuring i„ p 2 Ekbow s syn H 

-» Propf schizophrenia e of men J ^ 

1 "k«d a 


’ 'D^-iapraecox’tem,^ 

• Incidence of schizophrenia -> 0 j *>-* Enti, 

. Prevalance or schizophrenia-, 0 k, pcr '<>Oo 

• Suicide rate in India i s —> i j o l ° /c 

• M/c psychiatric disorder a/w Da!^' 

hfe years) -> Schizophrenia. (dis abil ity 

• Homosexuals treated when it is e 

• Acute onset clouding of coasio u T„ dySt ° nic - 
associated with decreased anemia an<1 di »ri 0 
cognition and sleepwake cycle -> D | ^ d 'stuxb a 

• Enc °P ar esis is -» elimination disorder 

• Persistent repeatation of words -> p 

• Kleptomania (irresistible desire / eSerVati °n. 

control disorder. ° tbe ft) -» j 

• Creating an environment and devein • 
support healthy sleep -> Sleep Hygiene P ' ng habi 

• ^ r ®P h y |actI '^ dosc of Li in bipolar disorder o k r 

• 2nd generation antipsychotic -» R is id 

• -Dementia praecox' term was coined by'-TL„ 

• Kluver Bucy syndrome is d/to lesion of-> A ^ 

• Homosexuals treated when it is ego-dyston' 

. Delirium:Acute onset clouding of co„si„ us „ t 
disorientation associated with decreased J n 

disturbance of cognition and sleepwake cycle It 
organic brain disorder. 1 ' 




6■+**£**** S1C ' 

^ vemnE 


sleep,eg;regular 


in 1939. 











• Encoparesis is elimination disorder. 
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Skin 


and Veneral 


14.1 


SSSS«»!£! 


Morophology of Skin 

. Skin is the largest organ in _ Sobcu , a „eous 

• Skin is composed of Epidermis 

tissue from outer to inner. 

• Epidermis is composed of 5 layers. 

1. Stratum cornet,m (spinous/ homy layer) 

Outermost comified or homy cell r ' F 
Thickest on the palms and soles and th 0 "^ 
eyelids and the prepuce. This layer is underd^ 
in VLBW newborns. Ringworm li\cs in is ) 

2. Stratum lucidum _ . 

Stratum lucidum is also present as an interim a y er 
and is responsible for transparency. If is an additio 
layer found in palms and soles. 

3. Stratum granulosum (granular layer) 

Contains filaggrin. basophilic keratinohyaline granules. 

It is the thinnest layer of skin 

4. Stratum sp,nosum Prickle layer 

Occupies most of the epidermis. Contains desmosomes, 
langerhans cell, lamellar granules and odland bodies. 
Thickening of stratum spinosum is k/as acanthosis. 

5. Stratum basale/germinatn um (basal layer) 

Contains mitotically active keratinocytes, melanocytes, 
Merkel cells (touch spots/corpuscles iggo discs. 
Acantholytic cells in pemphigus vulgaris are derived 
from stratum basale. 



'Courlsev: Photograph in SI'D section 
Or Gishita Gulali. MD (Dermatology-■ 

Zhacha Nehru BoI Chikitsalay a. De h. 

Or. Shod Gup,a. HD (Derm 

lupto. MD (Dermatology-) ^ aS / losf) , Consultant 
i Dr. Swati Agarwal. MU 
lockland Hospital. Delhi] 


Malphig hian l°y cr: Stratum spinosum + b asa]e 


Stratum Er 
comeum 

Stratum 

granulosum 

Stratum 
spinosum 


Stratum 

basale 

/germinativum 



14.2 


SOME DIAGNOSTIC METHOD 


V cells) 
t,C jc cells) 


,o differentiate from sub-epidermal d/s (No 


pjt« h tCSt t d ermatitis (type IV HS reaction). 

,^ ei "ad n ^ er48h ° UrS ' 

# Test |S 


<copy 


Lipid bilayers 
cross linked corns 

FILLAGGRin er ’vei 0Df 
Tight junctions 

lamellar and kerat„k 
PROFILAGGR^N, 

K1/K10 keratin f lla „! CRN A 

intercellular juncu^Vw A 

A P 2 tC /EBRH^><^ 

Keratin S/KlSkera'tins?^ I 

■'n1er C ellularj Unc|jQ tn ^e rt , 

Hemidesmosomes Q6( , 

-focal. adhessionsaSBi 

Laminin, fibronectia 01 
collagen IV, TGFq, i GF 

Fig: Layers of skin and contents 

• Dermis is composed of collagen, elastic f,b ers 
sebaceous glands. It contain ' ** I 

1 . Papillary dermis 

Lies immediately beneath the epidermis 

2. Reticular dermis 
Involved in bulla formation in bums 

p yi^niNTSTO FOCUS 

y. Normal turnover time for epidermis: 4 weeks (28 days) 

-y Thickest layer of skin is stratum corneum. 
y. Thinnest layer of skin is stratum granulosum. 
y- stratum basale & spinosus synthesize vita mm 
-dehydrocholecalciferol (Pro-vit D). 
y. px of keratosis is made by skin scrappings. 


piaS^r' ^ Blanches with pressure 
, jIe | H anS ' onl g riSj granulomatous rosacea Apple jelly 

, fuP uS nce 

3pP e:ir ‘"" Do not blanch. 

, purp ura 

0 D, Ar.iP;sLKiyi 

I gr^^ a de up of nickel oxide and silica. It generates 

is nl ‘ 0 f 320-400 with peak at 360 nm UV- A light 
^yele* 1 !? 11 

( b Co0^ ebaCteriUm rninutissimum * er y thrasma )— Coral red 
color . . 

# pseudomonas, psoanasw 
.Tuberous sclerosis 

» Vitilig 0 -> chalky w lte 

, porphyria cutanea tarda -> Pmk (urine) 
i Tuiea versicolor —» Golden/pale yellow (Apple green) 

fluorescence 

, Tinea capitis (M. Canis) -> Bright green fluorescence 

* SqCC -* Red fluorescence 


Pale blue 

i -» Ash leaf spots[blue white] 


gl-PCI i TS TO FOCUS 


J 


I fungi which give fluorescence in wood's light are: - M. Canis, 
M. gudouinii, T. schoenleinii 

y Maltese crosses are seen on polarizing histological sections 
containing the fungi of -> Penicillium marneffi, cryptococcal 
spores, babesia, TB salpingitis, lipid droplet in urine in 
glomerular d/s. 

y K0H preparation: Used for D/g of Tinea infections, 
y Patch test is read after 48 hrs (2 days), 
y Dx of keratosis is made by skin scrappings. 
y Tzanck cells are keratinocytes. 

* Tnnck test is for: Pemphigus. 


TzankTest I Koebner's Isomorphic Phenomena 

• Tzanck smear test is mainly used to rapidly tol T 

herpes infection or to distinguish SJS/TEN from S®l area °^n develops les.ons especially over 

Multinucleate giant cells are seen from opened up H 
or bulla. Infected cells also have Cowdry Ainclua* I 

• However, it can be used to diagnose a variety o J 
infections and blistering d/s like pemphigus s | 


Llctlen planus 
0 Vitiligo 

0 Mol Phenomena is seen in 
Molluscum contagiosum, warts. 

Behecet syndrome 

° Pyoderma gangrenosum 

° C UchmK\A Cttr ! n8 isomr>r P hic phenomei m is seen 

Q vftih 0 nit,dUS ’ sclerosus atrophicus 

Kaposi sarcoma 
Pityriasis rubra pilaris 

0 Necrobiosis lipoidica 

Darner d/s, Hailey hailey d/s. 



Uchen planus with 
KOBNER'S phenomena 


Fig.: Lichen planus with Kobner's phenomena 

• Reverse kobner’s phenomena is seen in: Granuloir 
annualre, psoriasis. 

Pathargy is a similar response seen in pyoderma gangren. 
sum, Adamantiades-Behcet's syndrome. 

Nikolsky's Sign 

Is peeling-off of clinically normal skin away from lesii 
by gentle pressure d/to acantholysis. 

• Seen in intra-epidermal bullae and when d/s is active. E 
0 Pemphigus 

0 Staphylococcal scalded skin syndrome (SSSS) 

° TSS 
° TEN 

0 Epidermolysis bullosa simplex and dystrophica 

• Pseudo-Nikolsky’s sign is peeling-off of skin d/to apopto 
(necrosis). It is seen in: SJS, erythema multiforme. 

• Pear sign is collection of fluid in lower part of blister cav 
It is seen in intraepidermal flaccid bulla e.g. Pemphigu: 

• Bulla spread sign is extension of blister in direct 
opposite to side of pressure. Seen in pemphigus (+ 
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.. lR o) or other sU ^ 
and negative in bullous [emph.go.d (B 
epidermal diseases. roof of a ruptured 

. Slteklakov sign On peeling the re surrounding normal 
blister, there is extension of eros.o t0 extend 

skin. This erosion is limited in su . sube pidermal 

spontaneously and heal rapidly. See 

bulla e.g. BP, EBA. oeeling-oft' of the 

• . Iuspitz sign is punctate blee ing sp psoriasis, 

membranous scales. Character,st,calls seen J- 




1. Nikolsky's 
sign 

2. Pseudo 
Nikolsky's 
sign 

3. Pear sign 

4. Bulla spread 
sign (Asboe- 
Hansen's) 

5. Sheklakov's 
sign 


Clinical conditions 


Pemphigus, 

SSSS, porphyria 

TEN (7-30% BSA), 
SJS (10-30% BSA), 
EM 

Pemphigus 

Sharp edge: 
pemphigus 
Rounded edge: BP 

BP, Epidermolysis 
bullosa acquisita 



CONFIGURATION OF LESION 

• Annular : Ringw orm, pityriasis rosea, leprosy, secondary 

syphilis, granuloma annulare. 

• Linear : Lichen planus, warts, sporotrichosis 

• Grouped : Herpes, dermatitis herpetiformis. 

• Involvement of dermatomes is seen in: 

Herpes zoster. 

• Painful lesions are seen in: 

Herpes infection, pemphigoid, pemphigus, 

• Painless lesions are seen in: 

Dermatitis herpetiformis (itchy lesions), erythema 
multiforme. 

• Sub -epidermal lesions arc seen in: 

Dermatitis herpetiformis, bullous pemphigoid, mucous 
membrane pemphigoid, (pemphigus gestationalis ?), linear 
IgA d/'s, epidermolysis bullosa. 

1 Jntra-epidermal lesions are seen in: 

Herpes, pemphigus,SSSS, bullous impetigo 
Lesions involving oral mucosa are seen in: 

Secondary and congenital syphilis, pemphigus, Peutz 
Jegher syndrome, Lichen planus. 

Umbihcated papules are found in: 

Pox (molluscum contagiosum), ?cryptococcus. 


. itchy lesions: 

Dermatitis herpetiformis, pemphigoi^ Dfc 
[ Never in SLE]. ’ ^ c he R . 

• ICTHYOSIS is a/w: 

Refsum's d/s, AIDS, Hodgkin's 

hypothyroidism. C| c 

• ACANTHOLYSIS is seen in: 

Darrier's d/s, Haily- Hailey d/s, Pemphi gUs 


• HPVs a/w anogenital infections: 

0 Low or non-oncogenic risk -»HPV type 6,11 (Genial 
warts) 

0 Intermediate risk -> HPV type 31,33 


14.3 iJ 

war ts (VERRUCAE) 

• All show pseudo Koebner phenomena. 


| Condition 

Cause 

HPV 

T/t 

Plantar 

• Myrmecia warts 
(Deep painful 

type) 

• Mosaic warts 
(Superficial) 

1 

2 

Electp °dessicat^^^B 

Chemical cauterize 

Verruca vulgaris/ 
Common warts 

2,4 

hnger is m/ c site d/ 

Electrodessication, 

_Chemical cauteri?^ ' 

Verruca plana 
(Plane warts/ flat 
warts) 

3,10 

Common over f ace 

Electrodessication,' 

Chemical cauteriza" 

(Retinoic acid) 

Genital warts/ 

Condyloma 

accuminata 

6,11 

Sexua llytransrnitte7 

Koilocv.es on hi„^ 
Cauliflower like growth in 

genitalia, 

NOT premalignant 

T/t: Podophyllin (In pregnancy 
podophyllin is c/ind, use 
cryotherapy or TCA) 

Busch ke- 

6,11 

Type of genital wart which is 

Lowenstein tumour 


premalignant, j 

= Giant condyloma 


Sexually transmitted, 

Butcher's wart 

7 

Seen in meat cutters ; 


_>HPV l >P e 16,18 ( Cervical cancer, 
r ' Sk ancers, Bowenoid papulosis) 

^usually non-premalignant but Buschke- 

vt nern 1 ^ a riant i sP recancerouS i 
» g,vc nstC also a/w laryngeal papillomatosis. 

^ a js hyperplasia of all layers of epidermis + 

'in" arlStli napil>oni atosis - 

3{e vacuolation of superficial epithelial 
[ g iloO' H ' s 3 degeneration) characteristically seen in 

^ lls(t ’S»' ,v6&ll,ypes ' 

jpfec ||0n / lU . c nstein tumour is precancerous verrucous 

,,to HP v 6 ’ 1L 

ium our , v j/ s is AD d/s c/by warty papules and plaques 

* ^ r " C ‘ jc sites. Histology shows suprabasal acantholysis 
and dyskeratotic cells, 
in fP ld jKV()S d/s is AD genodermatosis. 



,-ucca plana & B. Verrucca plana with Koebnerization 


■ " • 



l g-: A. P erianal wart & B. Plantar warts 

TS- 



Fl §” A. Perianal wart & B. Plantar 


wart 



• Extra-genital ^'n P ° X VirUS ' SCh0 °' chi ' dren are 
adults. ° USCal lesions are marker of AID! 

M/c type MCV- 1 . 

Umbilkat^ri 1 ^ MCV ~ 2, res P° n sible for adult STD 

" 2* *2 papu,es (Pear,y white PaP - 
Pruiritic lesin appearcmcc ) ™ character! 

Hen* son pT 6 SCen ° VCr f3Ce * trunk ’ genitals. 
f" in t ac ;; P r rSOn b ° dieS ( HP bodies) are seen w 

Self limitin H/ aS ^/ 1C lnclusions in epidermal cells 

using 20 3 o°/ i * "' Curette smal * lesion or cauteriz 
using zO-30/o trichloroacetic acid. 



Hg.. Lesions in Molluscum contagiosum 
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Varicella zoster (Chicken po 


X ) and Herpes 


Zoster 




ns ic caused by 

^ z „s,e,al S oyaszo S ,eran^^ ;vOT . 

activation of-hevanccfczos^^ varic ella « 

nary infection with _ 

ckenpox. 


Imge: A. Lesions in 


Chicken pox; B. Dew drop on 
lesions in Chicken pox 


rose petal tYP' cal 


Fig.: A. Lesions in Herps 


zoster; B. Herpetic gingivostomatitis 



Fig.: Lesions in Herps zoster 



14.4 fit! **" ; ^ J *** 1I] 

Causes of Bullae/Vesicles 


Intraepidermal 

Sub-epidermal 

Ir 

0 

• pemphigus 

• Bullous pemphigoi d , 

• Contact 

• Herpes gestationalis 

• SSS syndrome 

• Dermatitis 

% 

(staphylococcal) 

herpetiformis 

• Bullous 

• Linear IgA disease 

impetigo 

• Hemodialysis 

• Herpes 

• Cutaneous emboli 

• VZV 

• Porphyria variegata 



joiNTSTO FOCUS 

In bums sub-epidermal bullae are seen (i n 


ten C 

dlab et es 


IMPETIGO 

• M/c bacterial skin infection of children. 

* M/c site is face. 

, M/c cause is staphylococcus aureus. 

» Ecthyma is a variant of impetigo seen in low er |j i 
causes punched out ulcerative lesions. 

» Staphylococcal scalded skin syndrome (SSSS) i s 
as Ritter's d/s or pemphigus neonatarum. 

» Tit : Oral and topical antibiotics e.g. di< 
cephalexin. Topical ointment- Sodium fusidate 


also^ j 




Non-bullous 

(contagiosa) 

Bullous 

Age 

group 

Pre-school/ young 
children 

Newborn 

Organism 

Staph > strepto. pyogens, 

Staph, aureus gpll 

Cl/f 

Yellow brown "honey 
colored crusts" 

Vescicles/ bullae2-3on 
in diameter,subside 
2-3 days 



pHlGUS 

mine d/s of skin and mucosa c/by intra-epidermal 
r^ bu „ 0 us lesions (Flaccid bullae). 
veS ' U ’ e 0 f jgG circulating antibodies against Dsg 1 and 
moglein - cement substance of skin and mucosa). 
cr 0 sions/ recurrent ulcerations are present. Palatal 

leers are seen. 

i, mears in crops on apparently normal skin. 

/ KLA-A 10 and HLA-DRW4. 


# 

j Tzanck test; Intraepidermal acantholysis i s 
demonstrated in Tzanck smear (loss of cohesion between 
epidermal cells). 

2 . Direct immunofluoorescence: Fish-net pattern of IgG in 
epidermis. 

« T/t: Systemic steroids are TOC, maintain fluids, electrolyte 
balance. Other drugs cyclophosphamaide, azathiprine, 
mycophenolate mofetil, tetracycline + nicotinamide 



Fig-: Histo-Pemphigus vulgaris 


"Queries 


of Pemphigus 


1. P~ vulgaris 


2.P. foliaceous 


3. Paraneoplastic 
pemphigus 


M/c type 

Non-pruritic 

rliest change is supra-basal acantholysis 
ow of tomb stone appearence 
Bulla spread sign* 

Fish net appearence on 
immunofluroscence 
Worst prognosis 

P. vegetans is a rare variant of P. vulgaris 
in which eosinophilic abscesses are seen. 
Scaly, crusted erosion. 

Subcorneal bullae with acantholysis 
(granular layer) or higher in epidermis 
(SUPERFICIAL BULLAE). A/w myasthania 
gravis. 

P. erythematous is localised variant of P. 
foliaceous which affects face (butterfly 
area), in which eosinophilic abscesses are 
seen. A/w photosensitivity (Senear usher 
syndrome). 

Endemic P. foliaceous Fogo selvagem seen 
in Brazil. 

A/w neoplasms like NHL, CLL, 
Waldenstrom macroglobulinemia, 
thymoma, spindle cell tumour and 
Castleman d/s 
Also a/w Waldenstrom 
macroglobulinemia, and Castleman d/s 


Pemphigoid Gestationis/ Herpes gestationis 

Non-viral, sub-epidermal blistering d/s of pregnancy and 

puerpenum. Polymorphic erythmatous papules and plaques or 

frank tense bullae are found. IF studies show linear deposits 
of C3. F 



Fig.: Pemphigoid gestationalis 
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B.lllOUS/ SENILE PE MPHIGOID 

• Sub-epnurmai bisters. „*n»holvtic, rich ' n 

• Blisters/Bullae are tense, non '* ' or urticarial 

eosinophils are found on an eO*™™ 5 

■ background. „kHnmen is common 

• Elderly >60 year affecied. Lower abdomen 

site. No mucosal involvement. aca inst hemi- 

. Linear «. «^mp,men. C, is 

desmosome and BPAG (B = liicida. 

deposited. Antigen is deposited in ami ^ ^ is le ft 
• Bulla regenerates (Nikolskiy sign is ' - 
behind the blister (Healing without scarring)- 
• No oral lesions. 

• T/t: Systemic prednisolone injow doses. 


& 


— Subep«lerm»l bulla 


•jr - » . . • / r v i ',. .* 

..I'y L-•- • Buliov* pemphiao®^ 

. %* v. • 

*— . • - V s -.- ' : . \ • • - •( 

a ? V- ; , , • : •. . ■ . 

). ' tK/rl*. • 

Fig.: Histo -Bullous pemphigoid 


Histological /F of Bullous (Blistering) Lesions 


Histology 


Immunofluoros* 

cence 


Pemphigus 

vulgaris 

Acantholytic lesions 
suprabasal blisters 

Fish-net pattern 
of IgG in supra 
basal epidermis 

Pemphigus 

foliaceous 

Blister involves superficial 
epidermis, 

stratum granulosum layer 

IgG deposits in a 

sub corneal fish 

net pattern 

Bullous 

pemphigoid 

Subepidermal non¬ 
acantholytic blisters 
containing lymphocytic 
and eosinophilic infiltrates 

Linear IgG ± C3 in 
epidermal BMZ 

r 1 —- 

Epidermolysis 

bullosa 

aquisita 

Subepidermal non¬ 
acantholytic blisters 
usually without leucocytic 
infiltrates. Autoantigen vs 
collagen-VII +nt. Genetic 
predisposition+. 

Linear IgG ± C3 in 
epidermal BMZ 

Dermatitis 

herpetiformes 

Neutrophilic 

microabscesses at dermal 
papillae, urticarial base 

Granular IgA 

deposits in dermal 
papillae 


© 


i 


DERMATI TIS HERPETIFORM k 

• Also k/as Duhring d/s. 

• Chronic, recurrent, papulovesicular ^ 

pruritus^* 

Bilateral symmetrical, itchy, painless l esi 


*«h 


'it 


% 

crops over extensor joint surfaces (kn ee Sl °? 
scalp, axilla,shoulder, buttocks) but never i * bovv - s/ '* 
AAv HLA-B 8 or DRW 3 ' n 

C3 and granular IgA deposits in dermal 

Biopsy: Sub-epidermal bullae and sup r „. ; Papil| ae. 
abscesses are formed and filled up mainly X 

A/w y I ' eUtr °PhiU 

o Abnormal thyroid function 

o Achlorhydria/ Anti-parietal cell 

gastritis 

O Gluten sensitive enteropathy (Coeli ac 
T/t: Dapsone is DOC. Gluten free-diet is advise^' 


a »tibodi 


'es/ At , 


tr °Phic 




SCALING DERMATOSES 


Fig.: Psoriasis 


Fig.: A. Palmoplantar psoriasis & B.Psoriasis, lesions over dorsum 

of helbow 



Fig.: Lichen planus 



F Lichen planus, lesions on dorsum of hand 



Fig.: A.Lichen nitidus & B.Lichen striatus 



Fig.: Lichen planus of nail 
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oriasis vs Lichen planus: ComP 


, ara tive summary 



Feature 


• Type of d/s 


• Lesions. 


Mucosa 


lexural 

wolvement 

ruritus 


Arthropathy 

Other/f 



Chronic inflammatory 


Well defined, scaly, 
red 

plaques on extensor 
surface 

Mica like scales 
Auspitz sign is 
positive in plaque 
psoriasis 

(Grattage method 

is used and white 
scale f/b Bulkeley 

membrane is 
removed to 
demonstrate pin 
point bleeding) 

Spared 


Se lMii papu '°’ 

squamous d/s 
B/L symmetrica' 

tapped,violaceous 

papules on flexor 
surface 

(forearm, wrist) _ 

[Remember- P 

pruritic, purpule, 
polygonal. P' ain top 
papule ] 


involved, White 
streaks with lacy 

reticular 
network in oral 
mucosa 


HLA B-7, A-3, 
HCV 

Lymphocyte 

infiltration 

pterygium 

formation 

(characteristic) 


Seen in inverse 
psoriasis 
Usually not 
HLA-CW6 (Psoriasis) 

Drug induced: 
chloroquine, 
p-blockers. 

Oil drop/salmon 
patch (Characteristic) 

Thimble nails /pitting 
of nails, onchyolysis 
Beau's lines, Oil drop 
sign (salmon patch) 

DIP joints involved 

Spongiform pustule 
of Kogoj (neutrophils 
in Stratum spinosum), 

Burkley's membrane. 

Candle green sign 

Woronoffs ring sign Scarring alopecia is 


Rare 

Wickham's striae 
(white/grayish lines) 
Maxjoseph space 


seen 


Feature 


Biopsy / 

Histopath 


T/t: 


Psoriasis 


Absence of granular 
layer, 

Acanthosis, 

Parakeratosis, 

Loss of graular cell 
layer, elongation of 
rete ridges, 

Munroe’s 
microabsces 
(neutrophils in 
Stratum 

conreum). Dilated 
and tortous capillaries 
in dermal papilla. 

DOC 

Ps vulgaris PUVA 
Pustular Ps —> 
Acitretin (oral 
retinoid) 

Erythrodermic Ps -> 
Mtx 

Psoriatic 

arthropathy-v Mtx 



^ ln e P'<W 

,a "eerh ans 31 

ear| ‘est 
Wedg ' f!n> 

u v,,er8ra »tr 

HyperkeJ ° S| s. 
Civatt e/ ° S| t, 
bodi eS| /co|| Pi<i 

Cvstoi dbo dl 


de gene 


XlVg 

."““"•fct,,' 


'Of 


lopical 
°ns b e 


U sl „ r - S ’ e, H 




c °rn e 

after t/t *** 
Mu cosal^> . 
retinoids p,Cj| 


asis I 


Types of Psoriasis 

1 . Psoriasis vulgaris: Also k/a chronic plaque p Sor j a 
the m/c type of psoriasis. 

2. Curtate psoriasis : Typically occur in children and 
adult. It is a/w streptococcal infection (PharyngjJ^ 

tonsillectomy. 

3. Erythrodermic psoriasis: Severe form, skin is universajk 
scaly red. Generalised erythema and scaling affects 1 
> 80% of body surface. 

4. Inverse psoriasis: Also k/a flexural psoriasis. Itistyp,^ 
non scaly, only shiny erythema is present. 

5. Pustular psoriasis: Most severe form. May be seenaftq 
topical steroid t/t. Von Zumbusch type is a generalised 
eruption strating abruptuly with erythema and pustulada 
(Lake/sheet of pus). Genralised pustular psoriasis! 
pregancy is k/a Impetigo herpetiformis. 

Psoriatic Arthropathy 

• Impetigo herpetiformis. 


tors 


inc 


lude early age, female gender and nail 

factor 3 - 

. <>'• , h ,„ds and feels are m/c involved, 
i* ,,d P ,P ° 0 f nails (thimble nails) + ridging + 

, P ,pa / ' 0 f P ittin f ures of onychodystrophy 

. pl ‘‘ c ^ lS K or opera glass appearance. Telescoping 

S' i»^ P d igi.(dactylilis) : Gullwi„ 8 'sapp. 




fictsis 


p S o 

i\ ili 


used if < 100/0 of body surface area is 
f ff p ica ' "nrugsvvhich are used topically- 
' iijv° lved ' 0 id- Usually first line drug for mild to 

^.epsoriasis. 


p 1 t>dera triol- Drug of choice 
2 .O |clp0 + /jjV-B) Gockerman regimen 
j Coal tar t —-- 

4. 


I- 003 , +(UV-B) Ingram regimen 
(.Aiithra 1 ” if >10 <>/ o 0 f body sur f ace 


area is 


• c f/t is used 

* SyStCn !d Drugs which are used systemically- 
in v0,ve exate . it is DOC for erythrodermic and 
arthritis. 2 nd choice for pustular psoriasis. 
pS ° rl 'tin- It is DOC for pustular psoriasis. S/e is 
! J C *idemia and liver abnormality. 

C closporine- It is DOC for severe erythrodermic 

3 psoriasis (Fastest drug to act), also useful in impetigo 

herpctitoimis. 

4 systemic steroids- DOC for impetigo herpetiformis 
(arthropathy) in india and psoriatic erythroderma in 

pregnancy. 

5 Etanercept- It is DOC for arthritis mutilans. 

, Phototherapy- PUVA (Psoralens + UV A) and UV B. 

1 Retinoids lire indicatedfor- 
Pustular Ps, 

Erythrodermic Ps 
Psoriasis in AIDS. 

Parapsoriasis 

• Can progress to cutaneous T-cell lymphoma after latency 

of-40 years. 

• Small plaques are seen on trunks and large plaques on 
girdle area. 

Pityriasis I chenoides chronicus (PLC) 

•Also k/as "Chronic guttate parapsoriasis/Chronic 
pitynasis hchenoides/Dermatitis psoriasiformis nodularis/ 

Parapsoriasis chronica ", 

' “““e"' m ° PalhiC * acquired derma,osis . 0/ by evolving 
P 01 «> ,Ik ™«>us, scaly papules that may persist. 



PITYRIASIS 


Fir,, fv f JVC “ in young females. 

trunk orun * Herald patch (Mother patch) usually over 
runk or upper arm, thigh. No pruritus. 

syphilis'nw T” ' ^ tn?e pattcrn of lesion s (Secondary 
syphilis like lesions but spares palms and soles) 

Cigarette paper like scales. 

palmsTnJ 7and6 Virus ^ 2 ° s yP h 'l>s like lesions but spare: 
Pa ms and soles). One attack gives life long immunity 
M*ld spongiosis and focal exocytosis. 

scab*? n> le - SI ° n IS depressed with marginal collarette o 
scales. (Posit,ve hanging curtain sign) 

Curtain sign. 

T/t- self limiting course. 



Fig.: Pityriasis rosea 
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: type of superficial myco 

< ur (Pityrosporum orbicu are).^ furftiraC eous scaling 
■ups of light brown macule ic acid produced 

ules can be hj-popipn^ * ^ tnmk , c h«t.back 

^orhypeW"^- u „de. -ood a 


„ g us> or hMVfr'gnicnKJ^ecn rood's 

nv/golden /apple green Huorescenc 

i microscopy shows characu * ** 

rrrr^- —^ Md “* 

involve face also, 
imon in hot, humid, itchy climate. 



_ POINTS TO FOCUS ——_ 

* Sfen " 

vulgaris (diagnosed by biopsy). ^ Tinea corp0 ris (diagnosed 

•> Central clearing of lesion is seen in 

by KOH smear). , Leishma niasis). diagnosed by 

+ Central crusting is seen in Kalazar ( 
demonstration of LD bodies in BM. 




efS 


ofP'9' 1 ' 


entation 



Fig.: Pityriasis alba 


4. Pityriasis rubra pilaris (PRP) 

• M/c is type I (Classic adult type). 

• Bimodal age group 1st and 5th decade. 

• Sudden onset, disease typically spreads i n 
direction i.e. redness and scales intitially 
then it progress to involve palm and soles 

• Erythoderma with skip area (Nap pes d air 

• Furfuraceous scalp scaling. 

• No dystrophy of nail plate/no nail pitting 

• Basket weave hyperkeratosis. 

• T/t is oral retinoids (Acitretin)/Methotrexat e 

Approach to Pityriasis Related Lesions 

Pityriasis 


Cra nioca 


Face Trunk 

Non-eryth Erythematous Nomeryth Eryi,^ 

1 . 1 

\lb 


Alba 


PRP ?Versicolor 


Rosea 


D/d of Hypopigmented Patch 


Fig.: Pityriasis versicolor 

, Pityriasis Alba 

Erythema streptogens is seen. 

Non-specific dermatitis manifest as ill-defined hypopig- 
mented round / oval macule with fine scaling on face of 

the child. 

More common in winter. Initially fine scaly lesions 
progress to non-scaly hypopigmented patch. 

Disappears spontaneously by puberty. 



AgeGp Site 


• Recurrent scaly macule 
Pityriasis versiocoior Adults 

• Non-scaly macule 

Indeterminate Any 

leprosy 

Tuberous sclerosis 


Trunk 


usually 

face 


Young 

child 


Vitiligo 


Any¬ 
where in 
the body 


Anesthetic patdh 

Ash leaf made, 
shagreen patch 

Sharply defined 
depigmerted 
patch 


^ 'i rA CTH 5V° 

|^ (£ pKli^ 


olan° t,c 


drome 


Hypoplgmentation 


Vitiligo, piebaldism 
Nevus anemicus 
Nevuc depigmentosis 
Pityriasis alba 
Scleroderma 
Sarcoidosis 


Mongo- 
I lian 
i spot 


Lesions 


Onset 

Appearence 

^cation > 


um in 

i- ar ge blue to 1 
Biey patch , 

Buttocks, 1 
lumbosa- 1 
cral 1 

area | 

1 

Aquired, 

rriay be 

a/w 

pregnancy 

| Brown patch 

Maxillary 

1 and 

1 zygomatic 
area 

No in- 
1 crease 
\ in dermal 
' melano- 
1 cyte 




Hypomelanosis 

oflto 

Nevus 

achromics 

Nevus anemicus 
piebaldism 


S 

c 

n 

u 

v 

c 

A 

A 

U 

t 

♦» 

V 

e 

£ 

$ 


Vitiligo 


Albinism 


hypopigmented whorls of 
skin along the Blaschko tines. 
Incontinentia pigmenti 

Single hypopigmented patch on 
thigh at birth + erythema 
response 

Same as above but no erythema 
response (pale lesion) 

Congenital (AD), Waardenberg 
syndrome, areas/islets of 
hyperpigmented macules within 
depigmented normal skin + 
white forelock of hair 

Acquired patchy depigmentation 
a/w autoimmune d/s, diabetes. 

Congenital (AR) d/s 
(Occular albinisism XR) 
Complete absence of melanin 
Diffuse response 



Fig.: Nevus of Ota (Note: Slate grey pigmentation) 




Hyper-n lanotic Lesions 

M 


I 


et Appearence Location Histology 


Nevi of 
ota 


Birth/ 

early 

adolscence 


I 


Blue or grey 

colaescing 

macules 


Forehead, 

zygomatic, 

Periorbital 


Nevi of 
Ito 


Shoulder 

and 

upper arm 




Fig.: Mongolian spot (Buttocks are m/c site) 
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ymyco . „ funkl ,o»i.e.ioloey- 

• Acquired primao.melan«>“P«^ K)p;il c hv( | e pig m ented 

. Presents as well defined (ch . ted border and 

macules with nonnal >1 or hjperp't 
scalloped margins. 

. Patches are b/L symmetrical. white also. 

. Hairs in vit.ltgenous aare “ , o0 r prognosis. 

Leucotrichia (depegmented hair) is thyroid d/s 

• a/w autoimmune disorders, * ’ ' A ddison’s, 

(m /c association), alopecia areata, 

hypoparathyroidism. 

. M/c varierv: Vi.il.go v ' , ' g ^ emc3|> . hi , c(h)T omebno.ic) 

• Patches are b.L symmeu scalloped 

sometintes a/w hypem.elano.tc border and 

. Leucotrichia (depegmented hair, is » P°°' prognosis. 

‘ ^Topical/oral PU VA (bes.) Psoralen dervitavies + UV-A 

(320-100 nm) irradiation „ 

o NBUVB therapy (311 nm): Narrowband UV B 

Phototherapy lamp 

o Topical potent steroids (Clobetesol), 
o Camouflage cosmetics, 
o Basic FGF 

o Placental extract preparation 

o Calcineurin inhibitors (Tacrolimus, pimecrol.mus) 



Fig.: Vitiligo 




line and Monk’s crawl. 

n c nnie 3 

1 pallor 1 . . com mon with staph, aureus. 
fior 3 * ' nfectt° n s c .. 

fit ' 1 1 _— r 1 


Fig-: Vitiligo 


Cafe-au-lait/CAL spots are seen in 
. Neurofibromatosis (Von Recklinghausen's 

. Albright’s syndrome and Fibrous dy S pl asia S) 

• Watson’s syndrome 

• LEOPARD Syndrome 

• Fanconi’s anemia 

Incontinentapigmenti 

• X-linked dominant disorder of skin pigmentat 
in males. 

• A/k/a Bloch-Sulzberger syndrome 

• Starts with vesicular stage -> verrucous stage 
hypopigmented stage. 


ion 


So letlui 


’ h Vpe 


! h 


14.7 


DERMATITIS/ ECZEMA 



Fig.: Atopic dermatitis 


• -toghe or Queen Anne's sign is a thinning or loss of 

| Si9° °f' ,- r( j 0 f the eyebrows. Seen in —> hypothyroidism or 

theou tc ' • 1 
I otopioo. 

r,r , n ^ follicular openings are filled by horny plugs 

) ^ ten °' ' p er j ora i pallor due to cheilitis in atopic 

I tfeodlti’ ‘ 5 y 

jermotr s. 


ATOPIC DERMATITIS 

• Family history of asthma / hay fever. 

• White dermatographism. 

• Headlight sign/antenna sign+. Sign of Hertoghe or Qu«, 
Anne’s sign is a thinning or loss of the outer third of tit 
eyebrow's, seen in hypothyroidism or dermatitis atopica. 

• In children <2 yr extensors and in older children and adidts 
flexural skin ( antecubital and popliteal fossa) are mini 

• Pruritus is hallmark. Lichenoid lesions (common i\ 
infants). 


, Ec-ceui herpetiamr 

c Kaposi vericelliform eruptions, is the most serious c/c 
of atopic dermatitis, 
o M/c caused by HSV. 

o Disseminated infection in skin already chronically 
diseased e,g. atopic dermatitis, eczema etc. 

CONTAC DERMATITIS 

• Also k/as acute contact dermatitis (ACD). 

i Inflamm atory process d/to exogenous agents. 

• M/c presentation: hand eczema (which is related 
lo occupational exposure of metals ( nickel), drug 
(neomycin),airborne (Congress grass) and detergents (m/c 
cause of ACD in Indian females). 

• M/c causa of air borne contact dermatitis in India: ACD d 
lo plant t irthenium (Congress grass). 



Fig.: Contact Dermatitis to tattooing ink 

• Type 4 / Delayed type of VIS reaction (mediated by 
memory T-cell in skin). 

• T/t: Topical potent glucocorticoids (esp. fluorinated) 

• D/g: Patch test (for Allergic CD). Scratch test with latex/ 
RAST (for irritant CD / Hand eczema). 

• friummular eczema (discoid dermatitis) is circular / oval 
coin like pruiritic lesions over trunk/ extensor surface of 
limbs in middle age males (M > F). 

• Asteotic/xerutic eczema (Winter itch) is inflammatory 
dermatitis with fine cracks. Seen in summer and involves 
lower legs in elderly. 
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Seborrheic Dermatitis 

. Seborrhea is genetically i^ manic depression. 
. AAv Parkinsonism, CVA. epilep ndro mes in 

cushing s.mdrome and some vrnlizmg sjn 

female, breast cancer. 

. Greasy scale and "Cradle cap" seen. 


Ecthyma Gangrenosum 

• Edematous papules change into central purpura (pa pa 

• M/c organism is pseudomonas aeruginosa 


Pyoderma Gangrenosum 

. Generalized cutaneous ulcers. Ulcer begins as pusluie 
progress up to 20 cm. It has undermined bluish edg , 

peripheral erythematous halo . 

• Seen on lower legs but may present on site of trau 

fPuthcrgy test ) 

• A/w UC > CD, chronic active hepatitis, RA, P , 

AML, CML. (Non- infective). 

• Diattnosis is made clinically (Morphology of lesions) 


Erysipelas 

• Inflammation of lymphatics of skin caused by- 
streptococcus. Milian's ear sign+. 



Erythema Multiforme 


• Acute self limiting cl's of skin'mucous membrane. 

• Characterized by target lesions {Bull's eye lesions or 
iris lesions). Lesions are vesicobullous, found at dermo- 
epidermal junction. Seen over face and upper limbs. 



• Causes: HSV (m/c cause), drugs lj k 

drug),nevirapine,cotrimoxazole Sulr on a , 

captopnl, phenytoin, phenylbutazon^^^Penj^^ 

‘SS 

Erythema Nodosum > 


Erythema nodosum, a painful disorder 
fat, is the m/c type of panniculitis. ! 

Char/by crops of tender subcuta 




hypersensitivity. 


lan «ou s 


n °du 


s! ]i0 p c j a | infection of skin with mild 

I /In* 5 “ P lcl.es i" axillae - 8r ° inS> '° eS Wbs ' 

* fnr L,n 3 toUS ? rn ybacteriut n minutissimum (produces 

ifr i by’ c0 j rP d fluorescence on wood lamp). 
r^ e . n ^ coral 

m 


Lesions seen on extensor/anterior surf | 

tibia, forearm.Neutrophilic and histi 0r * Ce of le Ks/l . 


UOCV't^ • 

There is an absence of vasculitis and m “‘X 
Miescher’s radial granulomas. Arthralp- the Pte^ - 
Lesions do not tend to ulcerate and usuap^ 01 I 


>iv e 


"ill 


atrophy or scarring. 

Causes: Generally, it is idiopathic, a ] 
common identifiable cause is streptococ th ° Ugh \ 
Infections: streptococcal, TB, Leprosy 
Drugs: OCP use, sulfonamides, P n etc ' 
Sarcoidosis, Behcet's d/s, enteropathies u 
pregnancy ’ 


Other Imp. erythemas 

E~ toxicum 
E~ infectiosum 
E~ marginatum 
E~ annulare 
E~ migrans chronicum 
E~ gyratum repens 
E~ streptogenes 
E~ pernio 




Seen ln normal n(n 
5th d/s by nan, 
Rheumatic feve/'^S 
Seen in D M, over trui^ 
Seen in Lyme disease" 
In malignancy 
In Pityriasis alba 
In chilblains 



US ____ 

psoriasis, lichen planus, eczema. 
+ Pityriasis rubra pilaris. 


■ severe 


..Pigmentosa 

Urtitft' 0 f wheel on gentle stroking of a pigmented 
, P^ l 0 P ,narier’s sign). 

I ° 3CU f m 1 Mis systemic mastocytosis leads to ■ 

' teW nce jn s ome cases (familial). 

, ADinh erl a rrhea,reddish brown patches on torso j 

, gecun-e nt - 
(X tremi tlC5 ' 

p^usUrug Reactions 

Hr , 12 reactions need to be differentiated ffon 

, cutaneous ™ u b 
^1 exanthems. 

Z'mJDmgeruptiom) 

' ' st f reqL - nt type of cutaneous drug reactions, ch/by 
*** sharply demarcated, erythematous lesion: 
lading to blister. Heals with hyperpigmentatioi 
'hich is residual after resolution of acute inflammatioi 
^/ w phenopthalein, sulfonamides, cyclines, dipyTon 
NSAIDS, barbitutrates. [ PNS-BDC] 


Fig.: Erythema toxicum in a neonate 

Ecthyma 

• Deep infection of skin d/to GpA streptococcinb.il 
involves extra follicular portion (i.e. hair follicles spanl.\ 

• M/c site buttocks, thighs and legs. 



K .., . 

; •:■ ■: •> . 

i 

J > 1 

- ' -— 


F ' e - : fde (Fixed drug eruptions) 


Urticaria is 2nd m/ 

(Stem, J,,/,°j o C "^ nc0us to drugs. 

'-naracteriscd bv bli<iiPre ^ . 

sulfonamides n , an e P lder ™al detachment, 
aromatic amiconvulsln,!'”"''/" 0 '’™™ 1 ’ lam 01 ri S in 
(,hiM « a » n e S ), lamot ;;: ree * c ™ nsa 'ds, ai 



F| g.: SJS (Steven Johnson syndrome) 



Fig.: TEN (Toxic epidermal necrolysis) 



fig.: Ectodermal dysplasia 
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,4.9 LLIill'ini'IX"**^ 1 , 1 inlcc.o,. r 

• Dermatophytosis is sup „:, s 'k bv dermat°phyt es - 
keratinized tissue (skin. hairS ’ y 

. It is caused by dermatophyte (fungus). 

Tl N EA /RIN GVVORM 

Tinea Capitis hy , 0 „ violacum or 

Infec.ion of scalp cause . nluckable hairs, 

microsporum canis. 1. causes ras.lv pluckah 

• .Won-inflammatory tSon scarring a <>, 

. Grey patch (eclothrix)-» Microsp vio |aceum, T. 

. Black dot (endod.ru) - T. mnsurans. T. 
soudamenses 

■ Infhimnuiion (Scarring alopt 1 ,J h 

.Kerio»(ho 8 g>svvellin S )-T. m en,a^phyle 

„ Favus (y ellow scutulum) -» T. scho 



, Jdl 
■r 

Fig.: Non-inflammatorv (Black dmjr^ 

p yi~POINTSTO FOCUS 

■y M/c orgnism causing tinea in India. 

■y M/c orgnism causing tinea capitis r.vioi ^ 
•y Kerion is diagnosed by -> KOH smear. 0CeiJrn - 




non-h a 


ir >!kj, 


Tinea corporis 

• Dermatophytic infection of glabrous or 
the body. 

• All species of dermatophytes belong- 

trichophyton, microsporum, epidermoph^ 8 
tinea corporis. ° n c ai> ^ 

• All species of dermatophytes belonging 

trichophyton, microsporum, epidermophytor,'° ^ 
tinea corporis. Ca " ‘ 

• M/c cause of it in India is trichophyton rubr Uni 




ie . : Inflammatory Tio« capihs or Kerion (boelv swelling over 

scalp) 


fig. 





Fig.: Tinea corporis 



Fig.: Kerion (boggy swelling over scalp) 


Fig.: Tinea corporis 





Fig.: Tinea corporis (Typical lesions with central clearing & 
erythamatous border) 

Tinea cruri: 

♦ Also called Dhobi's itch/Jock itch. 

• Infection of groin, pubic area, perineum, perianal area 
(ringworm of groin/jock itch) 


Tinea Pedis 

• Infection of feet (athelete foot) 

Caused by T. rubrum > T. mentagrophytes > E. floccosum. 

Tinea Unguium 

• Toe nail is mainly involved, involves soft keratin of nail 
bed and later nail plate (hard keratin). 

• Itraconazole and terbinafine are used for t/t. 


E 3 POINTS TO FOCUS 


* Epidermoo hvton involves -> Skin + nail 
^ Microsporum involves -> Hair + skin 

* Irichophyton involves -* Hair + skin + nails 


: 
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SCABIES 

. Caused by mitt over anterior «•* 

. el f- itching (m'c complaint)- viSicl 

interdigital webs. 0 f scabies are - t>P lc ^ y 

• Number of bugs m in fee te 0 f being infecte > 

,0-12 adult mites. The pro - jnfeCte d person an 

related to the number of m.tes on 
the length of contact. 

• H o disease in other farm > me inVO lved in infants 
. Palms, solesand scrotum may be 

(nodular scabies). . . _ found in stratum 

• Burrows are pathognomonic i e j n the horny 

comeum. Commonest sites o , we ), Si grists, 

iayerofdtecptdermlsegfin^. '™% pks .abdomen 

points of elbow, anterior axil at) n „t 

genitalia, legs and f«*. Neck and face 
involved except in children. 

ZImL follicular papules. Papulopustules or 

rc—-"^ iptaKdsu,phur 

ninadoseonoomeg/ 

Jrtb^Tm'Isnrim Scabks wrongly treated with steroids. 
::r:..ia„ «M«: JM severe form seen ,n old 
tjinourished. intmunosuppressed person. Also seen ,n 
Mjffll of Down syndrome. Tab. Ivemteclm ts DOC. 



Fig.: 

Pediculosis pubis is a 


Pediculosis capiti s 
STD. 


Pediculosis 
I humanus var 
capitis 

(head louse/ 

' nit) 


Pediculosis 

capitis 



Pediculosis Body 
humanus var 
corporis (body 
louse) 

(Live in clothes 
-h reaches 
to skin for 
blood sucking 
-* return to 
clothes) 

Phthirus pubis Pubic hair 
(Pubic louse/ (main 

I crab louse) habitat), 

Phthirus pubis eyelashes 
var palpebarus 


Pediculosis 
corporis or 
"Vagabond 

d/s" 


1 %per m eth 

°- 5 %m a | a S 

'vermectS 

tropie^N 


Laund, 


er ' n g of 


es and 
in §s at 


Fig.: Scabies 

PEDICULOSIS 

Pediculosis is common infestation of children caused 
by obligate blood sucking lice (ectoparasite). They are 
named as per their habitat: 


Pediculosis 
pubis or 
phthiriasis 
(Bluish black 
pigmentation 
seen in lower 
abdomen and 
upper thigh 
k/as 

"maculae 

caeruleae") 


cloth 
beddi 

( Sear ch f 0r 
par asites i n 
c 'o the s rathe, 
than body) 
Scrub bath 
a nd change of 
clothes 

Permethrin, 

G BHC lotion, 

Laundering 
of clothes, 
if eyelashes 
involved 

a Pply petrolatum | 
jelly /vaseline, 
Treat all dose 
contacts 
simultaneously 


5 tra fold (Dennie Morgan fold) 0 f 

Ir/sli"* ^ k ; n beneath lower lid (Seen in atopic 

derniart*' s ) 

, n Scarlet fever 

line peep transverse groove in nail (Seen in 

^psoriatic arthropathy) 


y 


nt 

itch 


ITCH 


-> 



S^'vsiich 

s^jock 

h m ,te 


lid 


Scabies 

Asteotic eczema / xerotic eczema 
Bilharziasis / Schistosomiasis 
Tinea cruris 
Nematode Larvae 
Sycoses barbae 

Acarus scabei (which transmits 
Scabies) 



. . fNBE RCULOSIS (TB-SKIN) 

Mycobacterium tuberculosis, M. bovis and 
.... — a,. nm 


■^condition sbyBCO 


1ft 


i of D/s 


>• 

w 

JJ 

0 

n 

a 

5 

3 

l 


Direct 

jnoculetion__ 

Contiguous 

spread 

from underlying 
lymph node_ 


1° inoculation TB (TB 
chancre) 


Host 

Immunity 


Native/ 

naiive 


Auto inoculation 
Hematogenous 


Scrofuloderma 


Orificial TB 


P. humanus should be searched in the clothing rather dut 
in body. 

Close contacts with the infested transmits the d/'s. 

Main t It -> disinfection of clothes (essential in P.coiporis) 
All family members are to be treated simultaneously. _, 


t 

Jfl 

U 

n 

n 

u 

3 

<1 

a. 


Direct / 

exogenous 

inoculation 


Ac miliary TB, 
Tubercular gumma 


Low host 
immunity 


Hematogenous 


Tuberculids 

(Hypersensitivity 
to M Tb/M. 

)ovis products or 
antigens) 


TBVC (Tuberculosis 
verruca cutis), warty 
TB 


Lupus vulgaris (m/c 
form) 


1. Lichen 
scrofulosorum 

2 . Papulonectrotic 
tuberculid 

3. Erythema 
induratum of Bazin 
Erythema nodosum 


Excellent 

High 


ne- 


t V*? and raild f0 ™' Face - nose - bu « oc i“ 

MfflttleJ No bacilli/focus is found. 


'"Section TB■ Aft , y on extremities. 

an d depending un(U1 ” 3 ^ period re -» n fection occur 
occur. 8 UP ° n ■'""’unity level skin necrosis tna, 

/y? 

inoculation Found? m ° dera,e (wart y) form d/to external 

<LN/bone,joint) S a n?r f ° CUS ° f lnfeclion in deep tissue; 
*n. Heals with cord likTs' d “ cl,ar e i "E » 

like muco-cuta'ne' ' S d '°'' autoinfectio1 ' ’round orir.ee; 

'iP^ou lW a„us.N olSZZbeT” ^ 



Fig.: Scrofuloderma 


tuberculids 

Group of eruptions usually symmetrically distributed a 
result hypersensitivity to M Tb antigen.Types: 

• Papulonecrotic tuberculids is m/c form c/by chrc 
recurrent, symmetrical necrotic eruptions of papules. 

• Lichen scrofulosorum is c/by presence of non-caseai 
granuloma, caseation around hair follicles and sweat du 
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• Sebum is composed of mixture of -^holocrine 
epidermis+TG - squalene ,oils/wax. Secre i 

sebaceous gland, ^ Acpe vallgaris , fordycce spots 


• PiJosebaceous gland 
of neonate 

• Apocrine gland 


• Eccrine sweat gland 

• Hair root 


» Fox Fordyce’s disease. 
Hydradenitis suppurativa 

► Miliaria 

► Boil = furuncle 

• Diseases of eccrine sweat glands 
o Hyperhydros is 

° Anhidrosis 

° Miliaria . 

* Multiple sebaceous tumours are seen in Mui orr } 

drome . 

H\ dr adenitis svppuriativa (acne in versa) is a d s o ucts 
of apocrine glands or sometimes sebaceous glands. 


Kn POINTS TO FOCUS -J 

4- Milia is distended sebaceous cyst on nose/face seen in 
newborns. 

4- Fordyce spots are ectopic sebaceous glands. 

4- Fox Fordyce disease involves axilla and pubis. _ 


Spots 

• Fordyce spots are ectopic sebaceous glands, not a/w 
erythematous hallo, found in healthy neonates. 

• Forchheimer’sspots are palatal petechiae, found in German 
measles (Rubella), infectious mononucleosis, scarlet fever. 



u e | e . 


s >o n . 






Pll: 


;C0 N 


N, 


• Foplik '.v spots are I -2 mm whii e /bi 
for Measles. 

AC NE VULGARIS 

• Self limiting disorder of teenagers 

• D/to obstruction of pilo-sebacer!^ yo ‘m 8 , f( 

retention of sebum. s glar^ 

• pleomorphic lesions - comedone ^ 

nodules, cysts can occur. CS ’ Papul Cs 

• Sites: face, mid chest, back, upper 

• Earliest lesions and hallmark of the^ 5 ’ 

• Infected with proprionobacteh Uni S 3re 

. DOC for QCne - 

1. Comedonal acne -» Topical retin h 

2. Pustular/inflammatory acne -» q ^ 

azithro Fa ' m 'nocy cl; 

3. Nodulocystic acne-> Oral retinoid r ’N 

are comedolytic.Total max- cumuli^^^^io) 
should not exceed > 120-150 mg/k„ V 3 

4. Hormonal acne -» OCPs + cyp ro te ** 

(If a teenager girl presents with mode^ aCe ' ate 
irregular menses, drug of choice i S: (w acn « 
acetate, administered in a reverse Se S + Cy P f oter 
aiong with ethinyl estradiol. This sched'S’ 1 ^,1 
menstrual bleeding, and is effective in J 0vvs ^ 
and hirsutism). 1 °f seve re ^ ■ 

M/c ad/e of tretinoin is skin rash 
hypertriglyceridemia, teratogenicity. ' her ad '« >( I 
Retinoic acid (Retinoids) are DOC j n 
comedonal acne, nodulocystic acne, pustujl^l 
side effects are dryness of skin, chap 

xerosis (mucocutaneous/ocular) mouth * ^ 

Rhinophyma is glandular form of rosacea 



, ( A^ e 


rosa 


cea) 


, papules, pustules + telangectasia over r ac<! 


, Caratute's^- 0 

■ Eh" us ,ular 

parl1 !tous^ hinophynia(SebaCeOUS 8 ' and h yP er Plasia). 


pli) 


OCU I Iulom atouS rosacea: Apple jelly pattern on diascopy. 


antp'"’ 1 ’'* 


? ° nS et of crops of clear vesicles, which appear sago 

• Su<i£itn <-ers P alms ’ and SO,eS 3re affected - 
like- Fing i t t ^ing, precedes with eruption. Subsides 
, Sev ere , y 2-3 weeks. 

5 pont^ oUSy 


ORDERS of hair 


Feature 


3-10 yr Growing phase (90% of hair are in this 
A^ en phase) 



phase 5 __ 

n.iOvr 


3 wks Involutionary 
3 months Resting /dying phase (10-15%) 



F, g-: Alopecia areata 

Scarring/cicatricial alope cia 

* p j"" eVers 'b' e and permanent. 

Causes are given in table. 
a seudo pelade r>f pm 

Which "fT«ts middle a‘ B q ed people^ ° f 


s 



Couses of alopecia 


^ ,riCial <2~n,) Cicatricial Ucarrln*, 


Catagen 

Telo|52_ 

Alopecia Areata (Non-cicatricial alopecia) 

• Cause is unknown but is believed to be immunological. 

(A/w infiltration of lymphocyte in germinal zone of hair 
follicles) 

• May be a/w autoimmune disorders - Hashimoto’s 
thyroiditis, pernicious anemia, Addison’s disease and 
vitiligo. 

Also seen in- Psoriasis, SLE, tenia capitis, secondary 
syphilis 

Typically, there are patches that are perfectly smooth and 
without scarring. 

• Exclamation mark hairs (!) are seen 

• Involvement may extend to loss of all hair from whole 

scalp (Alopecia totalis) or all scalp and body hair (Alopecia 
universalis ) 

• T/d Intrulesional steroids > contact sensitizers, minoxidil. 


J-Androgenetic alopecia (m/ c) 

z - Lupus hairs (SLE) 

]■ 0thers: a "agen alopecia 
A. Postpartum alopecia 

5- Effluvium telogen (club hairs*) 

6- Tinea capitis (non¬ 
inflammatory) 

7 - lntra shaft defect 

8- alopecia Areata 
[Mn: ALOPETIA] 


1. Lichen planus 

2. DLE 

3. Morphea, scleroderma 

4. Folliculitis decalvaus 

5. Pseudopelade of Brocq , 
6- Tinea capitis (inflammatory 

types only kerion and 
favus) 

7. Dissecting cellulitis 

8. Alopecia mucinosa 

9. Burns 

10 . Radiodermatitis, 
mechanical trauma 


+ TteZZT °'° Ped ° * ’ he mA /0rm 0/ oto ' >Kio - 

predisposition is common. 

+ Telogen effluvium is tronritory t in the no. of hoi,, in th 
ogen (resting) phase of hair growth.Seen d/ro stress 
__orm onal change (e ,g, post po rtum ), Club hairs are seen. 


Fig.: Nodulocystic acne 


• Chrysiasis: Blue grey pigmentation of tissue and hair. 
Seen after parenteral administration of gold salts. 

Tinea capitis 

• Infection of scalp and hairs with a dermatophyte (fungus). 
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• Classification:- 




Inflammator>’ 


sn 


Kerion(Boggy swelling) 
Favus 

I 

Y 

Can lead to 
cicatricial alopecia 


Based on clinical presentation 

No n-inflammatory 

Gray patch and black do. 


Can lead to non-cicatricial 
alopecia 


ISORDERS OFNAILS 



. tuberus sclerosis. 


• Tinea ungum involvement is seen inn P 
. Koenen’s periungal fibroma is seen in -► tube 
. Mee’s line Arsen,c poison,ng 

. Ha,fa„dha,fnai.s ig n^seen,n-. Mna|jfom he)|er . s 

• Longitudinal ndges 

. anvchia. basal cell degeneration is seen in 

SZ'us. P^ng is rare in hchen Planus. 




Fig.: Pterygium of nail . 

ilonychia is seen in IDA (iron deficiency anenrta). 

mmer Vinson's syndrome. in 

•hvonychia is a thickened plate like na . 
ierparathyroidism, vi, D therapy or may be conge",t*i. 
,'chvlosis, ridging, pitting (is common), oil drop nail 
Ixnon patch), thimble nails are seen in psor.asis. 
chyonychia is nail dystrophy. 


PURPURA 


14.13] _ 

PALPABLE PURPURA 

Palpable purpura seen in: - 
1. Vasculitis 

o Leukocytoclastic vasculitis - m/c cause 


o jiSP(D/to vasculitis and not d/t 0 th 

o Mixed essential cryoglobulinemia r ° mb 0c ytQ 

o CTD, Lupus vasculitis. Pan, h epatitis 

o Churg strauss, WG (Only small vessel aniib ioe 

2. Infections 

o Ecthyma gangrenosum 
o Acute meningococcemia, Gonocor 
o RMSF Ceirii 5 

[Mn: PARLE-G A/eetha tfai] 


Va SN 



clo «in, 



Fig.: Palpable purpura 

• Non-palpable purpura is seen i n: D e f ect • 
vascular fragility- ITP, D1C, amyloidosis. ^ 

H rj^POTNTS TO FOCUS ~~ 

A Non-palpable purpura is d/to ITP, Plateletd^f^ . 

TTP, amyloidosis, cholesterol/fat emboli. Unctl °n, ^ 

A Pinch purpura (purpura d/to Ted capillary fragility ■ 
Primary systemic amyloidosis, EDS, scurvy. p Urp J 
on minor pinch/minor trauma. ° Pr>e ^ 

A Purpura fulminans (purpura gangrenosum) k e 

. #1 7 ° wen in . 

Sepsis (meningococcal). ** 

A HSP is a/w palpable purpra without thrombocytopenia 

A Hypersensitivity vasculitis or cutaneous leukocytal 
angiitis is seen in —> Post capillary venules. 

A Small vessel vasculitis leads to -» Palpable purpura. 

+ Medium vessel vasculitis leads to -> Livido reticularis,^ 
gangrene. 


14.14 


MISCELLANEOUS 


Salt and Pepper Appearance 

• Salt and pepper skin: Scleroderma. 

• Salt and pepper fundus: Syphilis. 

• Salt and pepper skull: Hyperparathyroidism. 


rV offices-- ■ 

o^* 15 . keep skin moist -> Dry (xerotic) skin. 

# p> r ^Ca nt u |osuin layer. 

sirntl ' n1 , or Harlequin fetus/baby is seen. 

* Ab Ldon baby . A deficiency, AIDS, leprosy, R e f s 

, C°' oF M, v ,ta,n 


Collf" vitamin 
, A^%ci"> il,e use ' 

V - 



Fig.: Icthyosis 


g^nical peeling is done by 

Clycoli' 3cid (most imp). 

TCA( Tn-chloroacetic acl< ^)- 
Salicylic acid 


ic acid 


Pyruvic 

ic acid [But NOT phosphoric acid] 


Kojic 


recall 


?. SIGNS IN DERMATOLOGY 


I* Acanthosis 
nigricans 
Antenna sign 


sign (Blister 
spread sign) 

I* Barnett's sign 


I* Buttonhoie 
sign, Crete's 
sign 


j^Seen in 

Remark 

Papillomatosis 


keratosis pilaris. 

Atopic dermatitis 


Pemphigus and 
bullous pemphigoid 


Scleroderma neck 
sign 


neurofibromatosis-1 

Axillary freckling 




* Butterfly 5ign 

* Car pet tack 
s,gn (Tin tack 
s 'gn, Cat 
to ngue sign) 

* Coral bead sign 


Prurigo nodularis 

^neurodermatitis 
seborrheic 
dermatitis 


• Grey-Turner 
sign 


• Deck-chair sign 


• Dimple sign 
(Fitzpatrick 
sign) 


• Gottron's sign 


• Groove sign 


• Hairy palm sign 


Acute hemorrhagic 
Pancreatitis and 
ruptured ectopic 
pregnancy 

Acute hemorrhagic 
Pancreatitis and 
ruptured ectopic 
pregnancy 

Papulo-erythroderma 

of Ofuji 


Dermatofibroma 


Dermatomyositis 


Eosinophilic 
fasciitis (Shulman's 
syndrome), LGV 


Prurigo nodularis 


Papules seen 
around the nail fold 


Periumbilical 

ecchymosis 


Flank ecchymosis 


Also termed a 
positive "pinch sign 
"or" dimple sign 


Scaly erythematous 
eruption over the 
dorsa of hands, 
MCP, IP joints 


Thick compact or¬ 
thohyperkeratosis 


IMP. SKIN PREPARATIONS 


Name 

Composition 

Use 

• Burrow's 
solution/oint 

Aluminium subacetate 
solution, ZnO 

Antibacterial 

• Condy solution 

KMN0 4 solution 

Antiseptic, 

astringent, 

oxidising 

• Calamine lotion 

Calamine, ZnO, 
glycerine, aqua calcis 

Anti-pruritic & 
soothing agent 
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• Alba lotion 

1 pot suphurate. 

Calamine, Zn S0 4 , aqua 
calcis ___- 

For acne 

* Sunscreen lotion 

PABA, calamine 

dermatoses^_ 

Modified 

Whitfield paint 

Salicylic and benzoic 
acid, CuS0 4 , glycerine, 
aaua ad _- 

pungi^ ,uc 

Castellani's paint 

Boric acid, resorcinol, 
acetone, ZN carbol 
fueshin etc. _— 

Fungal 

infections 

Lassar's paste 

ZnO, starch, salicylate 

Sub acute 
dermatitis 


genital ulcers 


Classification based on clinical examination 
Genital ulcer Cl/ presentation 


T 


f 


Painless ulcer 

i 

f -» 

LNpathy LN-pathy+ 

I 

i 

ovanosis Syphilis.LGV 


b/L LN+ 

I 

Herpes 


u/LLN+ 

l 

Chancroid 


POINTSTOFOCUS 

No LAP, painless bleeding ulcer-* Donovanosis. 
LAP + painless non-bleeding ulcer -* Syphilis. 
LAP painful+ painless ulcer -» LGV. 

LAP painf ul+ painful ulcer -> Soft chancre. 

Vm: 

Gonorrhoea: 

;ftriaxone 250 mg i/m single dose or 
fixime 400 mg oral single dose 
/on-gonococcal urethritis: 
ithro lg oral single dose 


' Su Pport. 


Syndromic Managment of STD's 

Applied to following d/s: 

• Urethral discharge in absence of | a b 
for gonorrhoea, chlamydia 

• Genital ulcer in absence of lab sup port 
for syphilis, herpes and chancroid 

• Inguinal bubo in absence of lab su PP0rt 
for syphilis, LGV 

• Vaginal discharge in absence of ) a b 

examination is possible. Su PPo n b 

for trichomoniasis, bacterial vaginosis c 
rhoea, chlamydia. ’ andlcli 


Hash 


8 o n , 


’or. 


yiTOINTSTO FOCUS 







- 7 

Painful 

i 

f ! } 

Multiple vesicles* Sttppttrattve 


+ T/t of partner is NOT indicated in 
vaginalis. 

+ T/t of partner is required in -+T. vaginal^ N 
C. trachomitis, HSV. 

A- Among viruses m/c STD is -> HPV. 

►y Among protozoa m/c STD is -» T. vaginalis. 


Gonococcus 

• M/c manifestation in males is —> Acute urethriti 

• M/c manifestation in females is -» Asymptomatic 

ily involves cervical os). Vagina is not involved b ^ 
straitified squamous epithelium. CCausc °f 

• DOC is Ceftriaxone 250 mg i/m single dose or 
Cefixime 400 mg oral single dose. Azithro/Doxy Can 
added to treat coinfection with chlamydia. If pen ? 
allergy is there, then give quinolones (ciprofloxacin).” 3 

Non-Gonococcus Urethritis 

• M/c organism is —> Chlamydia trachomitis. 

• Other organisms are -> Ureaplasma urealyticum, myco¬ 
plasma hominis, Gardemella vaginalis, HSV/CMV.c 
dida, T. vaginalis. 




ULCERS 


h 



Reding 


Ulcf 


£00 


Single large 
(5-15 mm) f' rm 

indurated 

Firm, non-tender B/L 


l pallidum 


Oft 


Lesions at the site 
of coital trauma are 

characteristic 


54.16 


SYPHILIS 


Veneral trypanomatosis. 

M/c route of transmission: sexual. Also transmitted byBI | 

transplacental. 

Incubation pertiod: 10-90 days (Median IP is 21 days). 
T/t of syphilis: 


DOC 


BFG 

2.4 million U 
single i.m. dose 


Chancroid 
(Soft sore) 



Painful. non-indnratoH 
usually multiple 
ulcers that begin as 
small tender papules, 
soft base (soft sore) 


Multiple, excavated 
ulcers which bleed on 
touch, very painful 

Loculated usually u/L, 
may be tender 

H. ducreyi (School of 
fish appearance) 
Herpes virus hominis 
N. gonorrheae. 

Staph, albus 

• Ito test -rve 

• Inguinal bubo’s + 
(ulcerate with 
single opening) 

• Prepuceal margin 
is m/c site 


Vesicles, 
painful lesions. 
(M/c herpes 
infection is 
herpes labialis 
by HSV-1) 

Multiple, 
small, 1-2 mm 

Firm, tender, 
usually B/L 

Herpes simplex, 
Multinudeate 
giant cells+ 


Distribution 

along 

dermatome c/b 
seen in zoster, 
recurrent 
infection 


Single dose of 
Azithromycin Igm 
or i/m ceftriaxone 
250mg orerythro 
500 TDS x 7days 
Bubo should be 
aspirated (never 
incise it) 


LGV 

(Lymphogranuloma 

^nerum/logging 


61 (Donovanosis) 



Primary lesion 

(herpetiform vesicle/ 

ulcer) is usually missed 
by patient -* f/b 
multilocular regional 
LN usually inguinal 
syndrome 

Usually transient single 
2-10 mm, non-vascular, 
Painless 

Loculated, tender, usually 
u/L, suppurative 

Chlamydia trachomatis 
(McCoy cell culture 
+ve), inclusion bodies* 


Acyclovir 500 
mg TDS x 7 
days is DOC 


Biopsy shows crypt 
abscess, 

Granulomas, giant 
cells (resembles 
Crohn's ds) 

Inguinal bubo with 
Multiple openings 
(Groove sign of 
Greenslatt) 

Genital elephantiasis 
( esthiomene) 

1 Anorectal syndrome 
(Proctocolitis) 

* D/g by : Frei's test 

» DOC : Doxy lOOmg 
BD x 21 days or 
alternatively erythro 
500mgdlDx21 days 


Button like papule with 
bright ulcer which bleeds 
on touch, indurated, 
painless 

NO lymphadenopathy 

Variables red velvety firm 


Pseudo bubo/ Apparent 

lnT 

(No lymphadenopathy) 

Calymmatobacter 

donovani 

(Donovania granulomatis) 

Safety pin appearance 

• Donovan bodies 
+ Mikulicz cells + 
satellite lesions 

• Spread by auto 
inoculation & results 
in diffuse intradermal/ 
sub-cut swelling 
(pseudobubo). Psedo- 
elephantitis, phimosis, 
paraphimosis, 

• Beefy ulcer 


DOC : Doxy lOOmg BD 
x 21 days or Azithro lg 
per week x3wk 


—yua| 


L 
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. nhiiis -> ACPG (Aqueous 

1. CNS syphilis and congenital s. P ^ Q 

cry stalline Pen G) or Procarn p<- (Benzathine 

2. io. 2° and Early blent S> *"p 4 mi ,|ion U. 

Penicillin G) single i m dose - . G i/ m 2.4 

3. Late latent syphilis -> Benzathine Pen.c.H 

million U weekly x 3 week. 

Duty hums. 0 J 7° sNphilis. Much 

Direct microscopy is done lor - , — 

useful in 1° sm 
stamina are 


Non- 

treponetnal test 


ACt ' Ve ' ,l ' 60 i„ „ 

Falser **<% 

pas,, ^;!Ss 


jscopy is done for I ana _ . r 

. “ Mis. Durk ground microscopy and stfier 

■ used. (Gram staining is NEVER done). 


Treponema pallidum 

. Virulent strains can be maintained by serial passage m 


rabbit testes - K/as Nichol's stratn 
A ntiyenic structure:- 
I.Cardiolipin (DPG) testes -> +v< 
infection (7-10 days after primary chancre) 


after 3-4 weeks of 


intecuom./-*^ -- - , t - r or 

2. Non-treponema! antigen tests (s n . £ 

syphilis)/ reagin ant.body tests are basedIon th« * 
Kahn, VDRL, RPR (ftoculat.on), Wasserman . 

3. Gro^p specific antigen tests - + n. in T. pallidum and 

Reiter strain (T. phagadenis). CFT. . 

4 Species specific antigens -> Found only m pathogen,c 
strain, polysaccharide in nature. Specific T palltdum 
tests use Nichol's strain- e.g. FTS-ABS, - i 

tpha. 

• Tests used for diagnosis now a days -* TPPA (Treponema 
particle agglutination). 

• 1 st test to become +ve in syphilis FTA-ABS. 

. Response to t/t is assesed by -> RPR test or quantitative 

V DRL. 

Diagnosis of congenital syphilis is establised by — 
IgM-FTA -ABS test in neonatal serum. 

Most sensitive test - TP-PA or FTA - ABS ( Plz check?) 
Most specific test - TPI (but it is costly and available in 
limited centres) > FTA - ABS. Once +ve always +ve. 
Negative TPHA virtually excludes the d/g of syphilis. 
Treponemal tests TPI, FTA-ABS. IgM-FTA-ABS. These 
test can not differentiate b/w past/recent infection. 

Son treponemal tests: (Cardiolipin Ag based). 
VDRL, Wasserman, Kahn's. These tests are cheap, indicate 
ongoing d/s, c/b used for prognosis, become -ve on 
t/t. false +ve reactions are seen in pregnancy, SLE, RA, 
malaria, leprosy. 

Interpretation. 


VDRL/rpr 

r Syphilis 

70-80% 

+Ve 

2' syphilis 

100% 

Latent syphilis 

60-70% 

Nonvenereal 

+ve 

treponema 


Lyme Disease 

-ve 

Mayb e 

+Ve 

Leprosy/Malaria 

+ve (false) 

~-ve ~~ 


6 $.! 


-Ve 


pTl POINTS TO FOCUS ~ 

4- Reagin antibody in syphilis is ig 
atopy is IgE. 

4- Among protozoa m/cSTD is -> T. vagi na i is 


re °gin 


Primary S~ 

• Lesion is k/as primary' chancre (hard so 

indurated, single, painless, indolent, exudes 
fluid on manipulation. It is present at the 
trauma. SUe ofc ^ 

• LN are multiple, discrete, non-tender, rubbery, g/i 

• Usual order of conversion: FTA -> vdrl 

(earliest test to become +ve is FTA-ABS) ^ 

• VDRL becomes +ve in 1-2 wks after appearance ofob 

• Regional Lymphadenopathy (Shotty enlargen, * 
LN) develops usually after 1 week of chancre. 


cm d 


k 


Secondary S~ 

• Develops 6-8 weeks after appearance of primary chain 

• Skin lesions are in form of diffuse symmetrical, dinil 
maculopapular rashes. 

• Rashes over palms and soles are characteristic. 

(but no bullae). 

• Generalized non-fender lymphadenopathy. 

» Mucous lesion are also present Soft sore, snail tradulrj 
and perianal condyloma lata are seen. 


OI lendorfr sign is seen. 

ni,o*P le " omegaly ’ ame " 0r UVCi ' iS ’ bone/ Joint 

* lic syndrome, pneumonia alba are seen 

* ncP‘ ,rD • 

pa' 11 *’ In Al°P eCia ‘ 

W b ' C3 fectious stage, all sero test are 100% sensitive. 

* Jjjtdily in , be found in aqueous humor 

; ?> e,na nl - 

y/Late S- 


fe rt,a . V10 years after primary lesion usually following 

# P eVel ?d secondary syphilis. 

< a , i c sion is "gum™" 

• T)T ' tend to heal at centre leaving "tissuepaper scar" 

, fi unlIlia . cun ima are painless, punched out ulcers (bony 
, t jbia and cranial bones). 


P 




syphilis 


$ i 


fOS'/P 1 ’ 

& A syphilis develops <1 yr of infection. Involves 

* J/ ‘- i nd spinal cord. Meningeal signs +nt. Uveitis, iritis 
brain *‘ IIU r 
, seen. 

. oscular syphilis develops after 10 yrs of 
■' f di°n- There is di ^ use i n Bammation of meninges (pia/ 
0 e hroi d). Stroke is the m/c presentation. 

'cnentl paresis of insane) develops after 20 yrs of 

' infection- There are personality changes. Affects intellect, 
sensoriuni. Reflexes are hyperactive. Charcoats joints and 
AR pup*' may be seen. 

, ftbo S(,lis develops after 30 yrs of infection. There is 
demy dination of post column. Ataxia, optic atrophy, loss 
of position/deep pain,temp sensation and AR pupil may be 
seen. 


Hi I NTS TO FOCUS 


4 In T/t cfCNS syphilis and congenital syphilis — Pen 6 (Procaine 
Pen). Rest all syphilis Benzathine Pen 

4 Reagin antibody appears after 7-10 days of appearance of 
primary chancre or 3-5 wks after infection. 

4 Chore, teristic triad of congenital syphilis is k/as — Hutchinson 's 
triad I deafness + interstitial keratitis + Hutchinson's teeth). 

4 Latent syphilis serology is +ve &, no clinical manifestation. 

4 Lesions of congenital syphilis develop only after the 4th month 
of gestation. 

4 Chance redux, Hunterian chancre is seen in primary syphilis. 

4 Pseudo chancre redux is recurrence of syphilitic chancre at 
the site of previous chancre. Seen in tertiary (late) syphilis. 





CS: chorio a mn han ' S ^ ^months, - 

Hacental l0n,tls ’ necrotizing funisistis 


Prenatal 
CS: Fetal 

Postnatal 
CS: Early 


Postnatal 
CS: Late 


1 ° 

2 ° 


Latent 

3° 


Hydrops, IUGR, 

Prematurity, stillbirth 

Manifest in <2 yr of life 

'g ly infectious (resembles 2° S~) 

Mis, dactylitist, epiphysitist 
Snuffles (earliest symptoms) 

53(tH^ nd pepper fun( lus chorioretinitis, 
Saddle nose 

Su//oe+ /Pemphigus like vesicles 
Hepatitis, 

Parrot s pseudoparalysis, 

Rhagdes (Scars atZof mouth), 
Wimbergersign+ve 

Seen after 2 -3years of age 
Hutchinson's triad 
Deafness 

B/L effusions of knee joints (Clutton's 

Interstitial keratitis 

Perfora" of palate, NS destruction 

Sabre shins/ tibia 

Mulberry / Moon's molars 

Bony mass in skull (Parrot's nodes) 

Neurosyphilis, 

Higoumenaki's sign 

Primary chancre, Follman's balanitis, 
chancre re'dux, 'dory flop' sign, 

Condyloma lata, Biette's collarate, 
franbesiform syphilid, leucoderma 
colli (collar of venus), leus maligna, 
moath eaten alopecia, mucous patches, 
Ollendorf s sign, split papule, nephrotic 
syndrome, granulomatous iritis, 
retrobulbar ON, other c/c 

Asymptomatic 

Gummas, 

Pseudo-chancre re'dux, 

b/L bursitis of Verneuil, Charcoat's joints, 
Aortitis, stenosis of coronary ostia. 

Aortic aneurysm involving ascending 
aorta 


ACPG 


ACPG 


ACPI 


ACPG 
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Non-veneral/EndemicTreponematoses 

• Yaws. Pints and endemic syphilis (Bejel) are J iniporta 
non-veneral tryponematoses. 

• VDRL. FTABS and TPHAall arc po noT occur 

• Transplacental, congenital 10$is with intra¬ 
in yaws. There is neutrophilic - > 

epidermal microabscess in ^aws. 

• TOCisBPG 


D/s Also k/as 


Caused by T /t 


Bejel 

Endemic syphilis 

1 

Pinta 


Yaws 

Pian, bubas, 
Gondou, 

Gangosa 

Frambesioma 


BPG 

0.6 mega U (<10 Y r ). 
1.2 mega Ui(>10^0_ 


T. carateum 


BPG 

0.6 mega U (<10 yr), 
1.2 mega U (>10 V r ) 


T. pertenue 


BPG (penicillin) 


14.17 


LEPROSY 



Cardinal signs of leprosy:- 

• Hypopigmented or erythematous skin lesion(s) with 


definite loss/impairment of sensation. .. 

. Involvement of the peripheral nerves, as demonstrated by 
definite thickening with sensor)’ impairment, 

• Skin smear positive for acid-fast bacilli (AFB). 


ClassificationofLeprosy 


Characteristics 



• Skin lesions 1-5 lesions (Including * 6 lesions 

single nerve lesions if 
+nt) 

• Peripheral No nerve/ only 1 nerve >1 nerve 

+ 1-5 lesions irrespective of 

skin lesions 


nerve 

involvement 


Skin smears -ve at all sites 


+ve at all sites 



Lucio leprosy is diffuse non nodular type of LL leprosy 
seen in Mexico. 

Lazarine leprosy -unusal severe ulceration seen in BT 
patients. 


Spectrum of d/s 


f J 

C/F 

Pure 

Slit smear-ve. 

neuritic 

Painless trophic ulcers+ 

LL 

Subepidermal free zone 

Lucio phenomena, Lazari ne 
leprosy reaction, Virchow 
cells, Grenz zone. 

Hypoasthesia is a late sign 

TT 

Single skin lesion <io cm 

M/ctypeof leprosy in India 

and Africa, 

Hypoasthesia occurs early. 

BB 

Inverted saucer lesions (BB 
>BL) 

BT 

Satellite lesions, no 
erythema, nerve abscess are 
m/c. 

M/c type in south east Asia 




G| °bi + 


H 


c Ml 


+H 






Osy 


Satellite lesions are seen in - BT. 
"Inverted sucer shaped ulcers” 
(Borderline leprosy). 


are 


seen 


in . 


ii are macrophages filled with lepr a u 
;nt in dermis. aci "> 


» Globi ^ 

present in dermis. * d Dacilli (AFB* 

• Virchow cell is diagnostic (found in lep roma , 

PG -1 (Phenolic glycoprotein-1) acts as a vi^ lept0s 4 

* Subepidermal zone is affected in tuberculoid ^ ce facto, 

supra-epidermal zone in LL. pr ° s ywhi[ e 

TT (Tuberculide leprosy) 

Lesion is well defined, macular, anesthetic led 
non-infectious(B). ° n,USu % 

Lepromin test +ve, high CMI (Predominance of CDt 

cells), highly resistant form. Medial popliteal nerv + 

be involved. ^ 

LL 

CMI depressed (Predominance of CD8 + cells), veryhi^ 
bacillar)' load (B^) leonine facies are seen 
Lepromin test -ve 

Pure neuritic leprosy -» Nerve involvement without any 
skin lesions, painless trophic ulcers* 

1 st sensation to be lost is temperature and pain. 

Part of nerve to be involved first is schwann cell. 
Nerves commonly involved -» High ulnar (most 
common), low median, posterior tibial, great auricular,: 
lateral popliteal 

Radial nerve is involved last but if it is 
complications are more serious. 


tries of Leprosy (Ridley-JopMng classi ficatinn , of ^ 


finding. 



, Si* e 


Variable, 
usually large 


Variable, some Variahi 
very large lable 


(>3 n or Vmetr,Cal lnnum erable. 


, surf ace 


Very dry, scaly 

•• J IC5| 

lesions look turgid look bright & 
infiltrated 


look brt Y htl' 0nS S ' ieht Shine /dull 


symmetrical 
~>ma", some can Small 
be large 


Shiny 


Shiny 


, Sensati^ 
lesion 


in the 


Hi 


U 


, r owth 


. H3' r e n 
the lesions 

i lesion 


in 


. AFB 


in i 


'O' Nil (Non- 
infectious) 


Hi 

Scanty or nil 


Minimally/not 

affected 


u 

Moderate 


I 

Many 


Not affected initially 


, CM I 

, Lepromin test 

, Characteristic of 

lesion 


+++ 


Plenty, including 
Globi +++ 


+++ (Strongly +ve) +/++ 


-ve or weakly +ve -ve 


-ve 


Very well 
defined 


Satellite lesions 
+nt 


• Granuloma 


Compact 
epitheliod cell 
granuloma with 
distient collar of 
lymphocytes 


Well defined 
epitheliod cell 
granuloma, 
distient collar of 
lymphocytes is 
lacking. Plenty of 
lymphocytes + 


Inverted saucer 
appearance; 
Punched out/ 
annular lesions 

Diffuse epitheliod 
cell granuloma 
with scanty 
lympho 


Leonine facies 


Granuloma Diffuse leproma 

composed mainly of foamy 
of macrophages macrophages with 


with lympho in 
dense clumps 


Grenz zone 

Granuloma invades 
narrow papillary 
zone, may erode 
basal layer of 
epidermis 

+nt in papillary 
dermis, lower 
thanTT 

+nt in papillary 
dermis, lower than 
BT 

Narrow p 
(grenz z< 

Bacilli in dermis 

-nt 

-nt to scant 

+ 

+++ 

Plenty,occur 
singly/ in dumps/ 
as globi (smaller 
& fewer than LL) 

Bacteriological 
index (81)/ 
Bacillary load 

0 

0-2 

3-4 

4-5 

Dermal nerves 

Near total 
destruction 

Cellular 
infiltration + 

Cellular infiltration 

+ 

Onion skin 

appearance 


few lymphocytes 
and plasma cells. 
Virchow cell/lepra 
cell present 


Innumberable with 
globi 


Onion skin 
appearance 


1 


Scanned by CamScanner 
































Diagnosis' 

For diagnosis 7 site* s 
skin lesion. 2 from ear 


ned . 4 smears from 
)m nasal swab. 


win te5t: . , reactions are seen: (a) 

for prognosis not for diagnosis. 

;rlv & (b) late. 

and .d^lon is considered. 

S^,oXculiniesii. is a delayed "S region .o 

lUlhetheror not'a person has been previously 

sensitized by infection. 

, reaction (Mistuda). 

?r»nd at 21 days (3 weeks). 

dodule is considered. Nodule >5 mm lS + " f , 
ndicates CMI to bacillary component of Ag P 

’ aCl111 j- ■ -.h h/w Derson who can mount CMI 

esponse bacillus antigen or no,. 

3 ^racciiwtiMn^fconvert lepromin lest from negative 


Reactions in Leprosy 

Jarish Herscheimer reaction (Arthus reaction /Type 111 US 
reaction) 

• Type-2 lepra reaction. Erythema nodosum Jeprosum 
(ENL). 

• D/to TNF a, after starting treatment. 



Fresh .painful erythematous, papul 0no . 

fever.arthritis, neuritis, hepatitis and ''S 
symptoms. °Vr S 

T/l it' ENL is mild -> antipyretics ( par \ 

In cases of many skin lesions, f ever aiT, °l) 
course (1-2 weeks) of glucocorticoid j s ^ 

If despite two courses of steroids, ENl ^ 

recurring -> t/t with thalidomide should b ^ 
Clofazimine in high doses and Chlorc^ ' nitla,e d * 
some efficacy against ENL. qu ‘ne a , So 

MDT should not be discontinued during L e ^ 
jarish Herscheimer reaction is also . Pfa r ea 


jo), Q fever, brucellosis, typhoid, l yme ^ 


Seen in 


Cause 



T/t 


Type-1 (Reversal reaction) 


Borderline group of leorncy 

(BT, BB, BL) 


nsLe Pt», cl . 

See "aV Wil '?> 


Sudden increase in effective 
CMI in response to rapid 
killing of bacilli 



Type IV 


Acute tenderness and 
swelling at the site of skin/ 
nerve lesions 
Acute neuritis can lead to 
irreversible nerve injury 
(Foot drop / Wrist drop) 


D Ao active 

JSajS? 

^ 5 ; 

sub cutaneou s 

nodules 


In mild cases -> NSAIDS 
In severe cases -* high dose 
glucocorticoids are DOC. No 
role of thalidomide in type 
1 reac n 


Glucocorticoids^ 

DOC.Thalidornide 

Clofazimine/j 5 ^ 
is also effects 


Treatment of Leprosy 


cfdjS^ -:-- 

. oO\*VS^Zorosy is R0M regimen = 5ingle dose of 

« Ofl°* aC ritlS is prednisolone. 
t<* P fa cut ene I &D. 

V1 1 (0! (re nje ab ,. x . when serotonin is given i/v, first there is 
t l/ t0} J5 riss h ret e ' j 2 nd phase there is brief rise in BP 
> nin^ p,0jre , in 3rd phase there is prolonged fall in 
W* f 0 con> trictl ° 
il^ c ,osodH ataWn ' 

i?i ‘lrteri stic f aCie5 „ rl> seen in LL leprosy, Paget's d/s of bone, 

m ” ha,emia - 

° fibr° uS - fades are seen indiffuse peritonitis. 

Lpocr*' c een in Potter syndrome a/w 

• , te r f°° eS 

’ oli^peT ar e seen in adenoids/nasopharyngeal 

o _ 

totIS’ 15 ' 



JJ 


■■■■■ 

1*11 I '1 i 

WAUi 

Pemphigus 


Not seen m 

, pruritllS ' ’ Not affected in -> Dermatitis herpetiformis, 
i M*> cosa 15 con dary syphilis -» Bullae or vesicobullous 

,Hotsee" ltlse 

lesi °' 1 C ally used antifungal -> Griseofulvin 
,N0T atCl . \j OT uS ed in T/t of —► Tinea versicolor, 
, oriscofuiv'f a NU‘ 


NOT seen in 


Infective 


• Rmp 

600 mg once 
monthly supervised 

600 mg once monthly 
supervised j 

• Dapsone 

100 mg daily self 

administered 

100 mg daily self 
administered 

• Clofazimine 


300mg once monthly 
-supervised & 

50 mg daily self 
adminstered 

• Duration of t/t 

6 months 

12 months j 



NOT caused by UV rays -4 Verrucas verruca (warts), 
wilt, 3r h? 3 C came w ' tp i ulcer on glans penis associated 

• 3nU ° ma ' wr '£ht giemsa stain shows l-2mm 

cause? aCU °' atCC ^ r ° UnC ^ bodies * n macrophage what is the 

A. N. Gonorrhoea 
B- C. Trachomatis 

C. Calymatobacterium Granulomatis 

D. H. Ducreyi 

(Ans. Calymatobacterium Granulomatis) 

Ulcers are multiple, tender, non-indurated, bleed on 
touch in -> chancroid (soft sore) 

Ulcer is usually single, painless.and is indurated in —> 
syphilis (hard chancre or hard sore) 

° Ulcer is usually single , a bright papule which bleeds on 
touch, a/w pseudobubo but no lymphadenopathy-* GI 
° If pt does not present with ulcer but with painful 
multilocular lymphadenopathy (inguinal bubos) —> 
Diagnosis is LGV 



SVD 


14.201 


RECENT POINTS 


Erythema nodosum is 
Lard 1 ' is. pancreatitis 
: Unvc mentis NOT seen in ^ DLE 

• J not given in t/t of alopecia — Testosterone 

• Drug NO f used in t/t of acne -»Androgens 
| A , op ecia is NOT seen in -> Psoriasis 

, NOT a primary cutaneous d/s — Reiter's d/s 

.Kobner phenomena is NOT seen in-Condyloma 

accumina'a 

• Genital Ulcers are Not seen in -* LGV 

i Lymphadenopathy is Not seen in ^G.I. 

• Lesions Not seen in Lepromatous Leprosy —► 

Vesicles 

• Kotcommonlyused for chemical cauterization—♦Phosphoric 
acid. 

• NOT true about Yaws —> Heart and CNS is involved in 
later stages 

• Tests which are NOT useful in monitoring response to 
therapy in syphlis -> FTA-ABS and agglutination tests 


Punctate bleeding spot on peeling-off of the membranous 
scales in psoriasis is —> Auspitz sign 
Extension of blister in direction opposite to side of pressure 
in bullous pemphigoid is —> Bulla spread sign. 

Grenz ray therapy (Bucky ray or Border ray therapy) use 
of ultrasoft radiation (only 2mm of skin) to produce anti¬ 
inflammatory/calming effect. 

Difference b/w SSSS and TEN-SJS. 



iwm J 

Systemic toxicity 

+ 

- nt 1 

Mucosal involvement 

+ 

- nt 1 

Hx of drug intake 

+ 

- nt (infection Hx +) 1 

Dermo-epidermal 
junction involvement 

+ 

Peeling is intra 1 

epidermal 1 

Age group 

Adolescents, 
young adults 

Infants 1 


• Identify image. 

[ N.B.: Image based questions are frequently asked in A1 
as well as in DNB exam now a days, so recognize & make 
a practice of as many images as possible] 

• 42 yr old female with the lesion over forehead as shown in 
photograph, most likely cause is 
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Fig.: DLE 

30 year male came with erythematous lesion on a ‘ 
aspect of elans penis as shown in the image, mos 
cause is —» Bowen's d/s 





T 



Fig.: Bowen's disease 

30 year male with growing lesion on glans penis, most 
likely cause is —> Penile carcinoma 


Fig.: Penile carcinoma 

• Ectothrix: Caused by Microsporum Spp . T 

mentagrophytes 

• Salt & pepper skin is seen in Scleroderma 

• Buschke-OIlendorff sign is seen in secondary Sy . 

• Intraepidermal acantholysis is seen on tzank ' S ' 

pemphigus. Srnea ' % 

• Umbilicated vesicle is seen in Pox virus. 

• Trachyonychia - 20 -20 nail dystrophy 

• M/c side effect of isotretinoin for acne vulnari ^ 

phototoxic. 8ans •'>'»% 

• Acanthosis nigricans most commonly a/w adeno 

stomach & ovarian cancer. Carc ' n °®a 

• Hydradenitis suppurativa is a/w infection of - n 

apocrine gland. Ucts of 

• Chyriasis or blue pigmentation of hairs seen in gold 

• Drug causing pigmentation - minocycline. 8 

• Itchy lesions are NOT seen in -» SLE 
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hthalmology 


18.1 


^hthalmic EXAMINATION AND 
INSTRUMENTS 


HAyWOSCOPY 


(BtantDii-ect 

' , omie d at a distance of 22 cm (20-28 cm range) 

* [|„ ht i s thrown with plane mirror 

Direct 

r Performed at a distance of 1.57 cm (In normal eye) and 

233 cm (In aphakic eye). 

. image is 15 times magnified virtual and erect. 

[Calculation: Magnification = power/4 = 60/4 = 15] 

■ Field of observation < field of illumination 

Indirect 

* Done at 1 m distance (lens is placed 10 cm in front of eye) 

* Image is 5 times Magnified, Real (True), Inverted 

* Ora serrata, vitreous base, periphery of retina, moving 
floaters can be visualized, (but fovea is not seen) 

* Field of observation > field of illumination 

* IOC in RD. 

^microscopic 

* Both central + peripheral part of fundus are visualized 

* For D/g of Macular lesions (cyst, neovasculaiization, 

maculopathy in NPDR). 

* GoIdmanVHruby lens (58.6D), high spherical IOD lens 
f + 90 D) are used along with slit lamp. 

tyortant mnemonics s to remember above: 

1 so Direct ophthalmoscopy done at—» aprox 2 cm 

Direct at —» aprox 22 cm distance, Indirect at 
w distance] 



Mianif; A aimubLO Py is Lrect, Virtual, and 

lm ■ 6 remember vvith mnemonic DEVi Ma 
™ ? j Indirect ophthalmoscopy is Magnified 5 Times, 

an Inverted. Remember with mnemonic MRI In 5 

thousand 


a J POINTS TO Fori is - 

lamp + contact lens is useful for examination of —> 
vitreous, aqueous, cornea, lens 

Slit lamp is the best investigation method for —> diagnosis of 
vitreous opacities 

+ Indirect ophthalmoscopy is best for visualization of fundus 
particularly periphery of retina (e.g. RD) upto ora serrata. 
Functional assessment of optic nerve is done by —> perimetry 

Ophthalmodynamometry is useful in differentiating CRVO 
from carotid artery emboli 

^ Tests for acuity of vision are —> Snellen's chart. Log MAR 
scale etc. 

^ Acuity for distant vision is tested by -> Snellen chart 
Acuity for near vision is tested by —> Jaeger type cards. 
Colour blindness is tested by -»Ishihara chart/plates (e.g. in 
d/s of macula or optic nerve) 

Fluorescein angiography is used for -> Retina. 

>)- Indocyanine green angiography is used for —> Choroid. 


o Snellen chart: In Snellen chart each letter subtend an angle 
of 5 min at the nodal point of eye if they are placed at 
a distance indicated by the number of that line (e.g. the 
largest letter form 5 min if kept at 60 m, then subsequent 

line letters at 36,24,18 and so on. 


|U5V-or i 

^Tskiascopy/korescopy. It is a objective method of 
ct ion Done with plane minor at lm distance. _ 
ex moves in same direction (or with the movement of 
or) emmetropia, hypermetropra and myopia I D 
« moves in opposite direction in -> myopia > ID 

i„st movement of minor) 
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No movement of red reflex -> re ,inoscopy. 

Streak retinoscopy is preferred than spot 


rrtMc rjDTWALMIC TOOLS 



Fig.: Binocular indirect ophthalmoscope 



Fig.: Direct ophthalmoscope F| S- : Retinoscope 






Automated refractory ^ 




Fig.: Ishihara chart for colour vi S io n 

120 105 9n 

60 


180 



Fig.: Automated perimetry 

105“ 90° 75° 



Fig.: 


75' go" 

Bjerrum's screen scotometry chart 


estimating the visual fields 

O* e5 

f ie tf charting Central field charting 

Pe rip hera i io n method 1 . Campimetry/scotometry 
j Co nfr ° n usin 8 Bjen-um’s screen 

,(Lister’s 2 - Goldman’s perimetry 

2-P efi n’s automated) 

Gold 1113 3. Automated 


fSjgfsgfg ? 0 * ■ ■ —3 

_J * -^Zjejects are best detected by Goldman's automated 
r^/isu 01 * 6 and Humphry automated perimertry. 

peri fr)etry ° dv of central field of vision and blind spot -► 

Ca^P inl jejd 0 f vision is least m the upward direction 60° 

+ penpher ( 0 p id defects are best detected by Goldman's kinetic 
^ visuo 1 J iei 

peril or 0 phthalmometry is an objective method for 
* _ 


^hen a stenonic ci ; 

matous halos rp™ • S passed acr °ss the pupil, glauco- 

broken into « 3m lntact w hile a halo due to cataract is 
TM ° se gments. 

1 n:&ackin 8ofhalo ,n Cataract] 

SojB lSTOFOcur 

of eye P TU,ent con i unct ivitis halos disappear after cleaning 



r rotation wt is a rough method in which the patient’s 
* .\ f, e ld is compared with that of the examiner. 


ssment of Visual Acuity in Children 



Gonioscope 

ngle of anterior chamber (AC) can be examined with 
help of a gonioscope and slit lamp. 

^ oeppe gonio lens is most popular type. 

haffer s, Scheie s, and RP centre gonioscopic grading are 

used for grading the angle of AC. 

A^gle of anterior chamber is formed by (anterior to 
posterior): 

1 . Schwalbe's line 

2. Trabecular meshwork 

3. Schlemm's canal 

4. Ciliary body 

5. Root of iris 


mmmi 

Response to occlusion, VER, optokinetic 
nystagmus 


6-18 mo. 
l.Syr-3 yr 
3-5 yr 

>5 yr _ 


Boeck candy beads, Stycar, Teller, Cardiff 
Cardiff, Kay picture test, Sheridan-Gardiner, 

Kay picture, Allen/LEA, Glasgow, Snellen, HOTV, 
tumbling E, stycar test. 

LogMAR 


Macular Function Tests are 

t Cardboard test (two light discrimination test) 

• Amsler grid chart 
« Maddox rod test 

• Entoptic view test 

• Laser inferometry, Flying corpuscle test, potential Vn 
acuity meter (in eyes with opaque media) 

[Mn: Camel -Fir Pyasa] 

Fincha^'s Test 

• It is used to differentiate coloured halos of immature 
cataract from acute congestive glaucoma 



Shallow in 

• At extremes of ages 

• In Closed Z glaucoma 1 

• High hypermetropia ! 

• Anterior-dislocation of lens 

Deep in 

• High myopia l 

• Buphthalmos/congenital glaucoma 

• Aphakia 

• Posterior subluxation of lens | 

Unequal in 
depth 

• Iridocyclitis 1 

(Shallow at the periphery and deep in the 1 

centre) 1 

• Anteror synechia 


Tonometry 

• Tonometer - is used for accurate determination of 10T 

• Schiotz-tonometer is m/c used for indentation tonometry 


POINTS TO FOCUS 


Applanation tonometry records the IOT more accurately as it 
eliminates factor of ocular rigidity 
4- Tonography is non-invasive technique for determining 
aqueous flow (C-value/Glaucoma index) 
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.. , / tar cet of eye) 10 
. I w.»* UntjoiMS'^ ob J '; f i cns . (orline 

,he fovea of re,,na through .he c ^ 

perpendicular to a tangent to the cornea 
oMhe lens and lire fovea »f' f , he cornea Co the 
, Optical axis. Line joining the cen 

visual axis at the pupil. 


18.2 pWculc'clu.l: 


Metamorphsia 
(Rainbow Vn) 
Tubular Vn 


Red Vn 


Central serous choroidal r 
macula, degeneration, J'X, 

RP, glaucoma (chronic sim ^ h ° le 
^inine toxicity, high mv ^^ VPelh 

Ethambutoltoxicin,/D. . N 

a _I?rnair,«r 


Electroretinogram (ERG) 

. AP generated in rettna is foceded. 

activity of Photorecetor and bipolar cels of rettna^ ^ 

• A n we (negative wave) in ER<J P 
photoreceptor layer (rods and cones) o re _ 

’ C to retinal metabolism Roth S potS 

, ERG is Negative in^-v rettnoschisi, congenita, stationary 
night blindness, retinitis pigmentosa. 


Cytoid Bodies 

Papilledema 
Infective Endocarditis 
SLE 
AIDS 

[Mn: PISA] 



White centered retinal h’ages seen in | e nie 0 


DM. 


sad. 


Electrooculogram (EOG) 

• Activity of pigment epithelium is recorded. 

. Arden Ln is a ratio b/w light peak to dark trough. Normally 

it is >1.85. It is abmormal (<I .85) in Best disease. 


Salt pepper fundus 

• Syphilis, Rubella 

• Baton Mayors syndrome 

• Leber’s amaurosis 


Visual evoked potential (VEP) 

• EEG at occipital Jobe. Activity recorded beyond ganglion 
cells upto outer occipital. 


Floaters 


Retinal nerve fibre layer analysis (RNFL) 

• RNFL analysis is done to detect -» Pre-perimetric 
glaucoma (Before defects become apparent on perimetry) 

• Done by:— 

o OCT (Optical coherence tomography) 
o GDxVCC (Confocal scanning laser polarimetry) 
o HRT (Heidelberg retina tomogram) 


• Vitreous h’mge 

• RD 

• Chorioretinitis uveitis 

• Myopia 



Follicles 

• Localized aggregate of lymphocytes in subepithelial 
adenoid layer of conjunctiva. 

• Seen in trachoma, adeno viral/FolIicular conjunctivitis 
(Mn: fAT] 


Papillae 

• D/to hypertrophy of normal vascular system. 

• Trachoma 

• Spring catarrh 

• Allergic conjunctivitis (soft contact lens users) 

• Giant papillary conjunctivitis 
[Mn: GAST] 


Coloured Halo 


Corneal edema is the basic pathology 
• Mucopurulent conjunctivitis 




" >; V'. 






OAMS 


/ A cuie angle closure. Pigmentary, Phacogenic 

c »<;„p S y s tocoma ( 

’ ,iniui"« cen ‘ s,aee , ) 

C^ r3 a brasi° ns(c0ntaCt lenS USers) 

* C 0 r' ical J 

1 , d spot at fundus 



he rtV Pe . ' r nd occlusion of retinal vessels 
CP j S ct' enliaa 

r'Lo /Berlin edema/ commitio retinae) 

l*"ZJ*~<**> 

f«y' Sa -A Voucher’s d/s type 2, GM 2 /Sandoffs 


^ieniann P ' seen jn Hunter’s d/s ] 
H urlef S n atic leukodystropy (MLD) 
M etaLl !? s ulfat ase deficiency 


Bing sC 

,tr 


otoma 


i I*? a (Double arcuate scotoma) 
j^pwith paring °f cente 

! High myopia- 


C entrocecal scotoma 

, Toxic amblyopia 
deficiency 


Irisnoduse 

, Granulomatous uveitis, Gumma of the iris. Leprosy 
, Melanoma 
• Tuberculoma 


White Papillary Reflex (leukocoria) 

• Retinoblastoma, pseudoglioma 

• Total RD 
i Coat's d/s 

• Tuberculoma of choroid 

» Persistent primary vitreus, retrolental fibroplasia 

• Retrolental exudative membrane 


Cotton v/ool spots 


DTN, dm, AIDS 

: £**«*«, 


• BlXv PAN - S " erode ™“> 

Div retinopathy 


M ul ^^pe 1 and 2 
Sia, ‘rRS has also been reported in quinine, carbon 
The CK m ethanol and dapsone toxicity 
Me GTCS] 

pininCRVO,DMl 


Hard exudates 

spots ^retina. Seen in’ ^ Pr ° dUCtS ’ 3ppearS 35 yeH ° Wish 

• HTN.DM 

• Connective tissue disorder (SLE, PAN, RA) 

Snow ball opacities in fundus 

• Parsplanitis 

• Candidiasis 

• Sarcoidosis 

• Lyme's d/s 




ANATOMICAL AND 
PHYSIOLOGICAL consideration 


DEVELOPMENT of structures of eye 


flow -> Accun 
layer. Seen in : 


1 Surface 1 , 

1 ectoderm « 

1 

Lens | 

Epithelium of cornea, conjunctiva, eyelids, 1 
lacrimal apparatus 

* Glands - lacrimal, tarsal, conjunctival 

• Skin of the eyelid 

1 Neuro ectoderm 

j Neural-crest 

• Retina and its pigmentary epithelium l 

• Epithelium of iris, ciliary body l 

• Optic nerve, cup,vesicle 

• Sphincter and dilator pupillae (S/M of iris) 1 

• Secondary vitreous 


• Corneal stroma, endothelium and cells 1 
(keratocytes) 

• Trabecular meshwork 

• Ciliary m/s, Stroma of iris and choroid 1 

• Uveal + conjunctival melanocytes 1 

• Ciliary ganglion and schwann cells 1 

• Orbital bones/wall | 

1 Paraxial 

1 mesoderm 

• Sclera, ciliary body, iris, choroid 1 

• Stroma of cornea 

• Substantia propria 

• Vitreous (primary) 1 

• Vascular endothelium 



! R0AI 
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3 POINTS TO tg gjj a 

rr=w"».»/ «***^ ^ 

Apple of enter* better, enter* ley el 

cornee develops/rem mesederme con su rfcce el 

Weiperts foment dacha vitreous to pester 

lens. 

Iris is thinnest at its root. 

Sole re Is tlt/nnest etjest behind the insertion elect. 

Petineis thinnestet ?e„eimdd/ldve ccehUdld. - 


Embryotogical Remnants of the Eye 
. Mittendorfs dots (of anterior hyaloid artery ) 

• Posterior embryotoxon 

. Bergmeister's papilla (remnant of hyalo.d artery) 

• Epicapsular stars 

• Muscae volitantes 


Refractive Index and Refractive Power 



• Total refractive power of eye is -* 58 - 60 D 

• Total refractive power of reduced eye is -> 60 D 

• Total refractive power of cornea is -> 43.78 +/- 1.86 D 

• Axial length of the globe is 23.57 +/— 1.57 mm 

• Total axial length (AP diameter) of the eye is ->24 mm in 
adults (But only 17 mm at birth). 

• Orbit volume is 30 ml. 

• Eyeball volume is 6.5 ml. 

• Amount of aqueous humor in anterior chamber is 0.25 ml 
and in posterior chamber it is 0.06 ml 

• Depth of anterior chamber of eye: 2.5 mm. 

• Length of optic nerve 3.5- 5 cm 

• Normal cup (0.5 mm) and disc (1.5 mm) ratio is 1:3 

• Normal AV ratio in fundoscopy is 3:4 

• Sclera is thickest at posterior pole near the optic nerve. 

• Sclera is thinnest at just behind the insertion of recti. 



pTl I POINTSTOFOCUS ^ 

* Total refractive/ diopteric power 

* Maxm refractive power -> Anterior surf Q 

+ Maximum refractive indexCentro , 

—-- k 


An atomy of Orbit 


Upper tendon (Annulus of Zin) arise 

of sphenoid. es fr °tn ^ 


• Lower tendon (Lockwood tendon) 

sphenoid. 

• Bnuiulries: Total 7 bones form orbit 


e s$e 




a rises 


bo 


* k 


Ody, 


Part/boundries 
of orbit 

Bones forming 


• Roof 

Frontal + JPhe^[^^ 

• Floor 

- ^ ln g 

Orbital pam of 

• Lateral wall 

-^_L’B°rna a 

Zygomatic + s P^noid 

• Medial wall 

Maxilla, sphenoid, lacri^T^ 


Paiati 


:iri e 


and 


• Superior orbital fissure (SOF) i s situated hi 

Lesser wing of shenoid. ' ' v ^ater 

• Optic foramen is situated b/w Lesser wi 
sphenoid. [Mn: Situated between Love andValn 

Eye of Newborn and Infants 

• Newborn’s eye is short (axial length 17 mm) Ad 

attained at the age of 7-8 years. u * ts >z«i! 

• It is hypermetropic (+2.5D) and the fovea is 

• Visual acuity is aprox. 20/400 at birth (Acc/to hJ. 
Pediatric Ophthalmology). It is b/w 20/200 to 20/8(r 
<1 month and reaches adult visual acuity b/w the ^ 
3-6 yrs. 

• Cornea is relatively large in newborns (averaging 10mm) 
and attains adult size ( 12 mm) by 2 yr. 

• Orbit is more divergent-50° (adult 45°) 

• Retina is fully developed at birth except at macula 

• Newborn’s eyes are not binocularly coordinated so they do 
not have binocular stereoscopic vision and have a limited 
peripheral field of vision. 




f 0 ifl° 


cU lar Vision/ Visual Reflexes 


■ 0^ No cent!" 3 * fixation, eyes move randomly. 

^j, ^ _.1,. rf*llpv rvnlnl/inA*!. _ 




ecu islibi'lo- ocular refkx ' °P toki "«'c nystagmus. 
' 11 /•*'/ > blono^ 0011 * 31 " fi^al'on or conjugate fixation 

• ‘ I . She develops a preference for face. 

* ^rts dcve Fixation well developed (bifoveal). 

5 -‘' nlh Binocular fixation, / binocular vision 


^ 0 O,} ' 

Jination starts- 

* ^ e)C C ° n ths -* Right hemis P her,c dominanc 

, ^ 4 .Zo faces is shown, 
months 


e in 


visual reflex formation occurs 
,0y 5 'f r 'fusional reflexes develop. Menace response! 
0 ino cula tcre0 psis and accomodafion renex develops. 
tf|C“ ,arS 


fH si ° n jye fu sional reflex, which allows eye to function 
, CorreC [!' r ly even in stress, starts functioning during 1st 
^ijfe and fully established by 5-6 years. By 6 years 
J’.' icuity is attained and binocular single vision is 

full visual j 

deVe '° H^Vn with stereopsis fully dveloped by -> by 6-7 
, Binocular 

years. 


^OiNTfTOFOCU^^^^ 

period for the development of fixation of eye reflexes 

2-4 months. 

* j |formal resdution visual acuity reaches adult acuity (6/6) by 

6yn- 


6 yrs- 

J. ^cnnl r.cu ity is a measure of formed sense. 


Intraocu? *rTension/Pressure (IOT) 

i Ranges from 10-21 mmHg. It is most accurately measured 
by a manometer which is not possible in human eyes. 

. Normal mean ocular tension is 15.4 ± 2.5 mmHg by 
applanometry and 16.1 ± 2.8 mmHg by Schiotz, usually 
the IOT does not vary significantly between the two eyes, 
i Normal diurnal variation is 5-8 mmHg. A consistent 
difference of >8 mmHg is k/ as Downey’s sipn and is an 
indication to investigate for glaucoma. 

FUNDUS EXAMINATION (FUNDOSCOPY) 

• Macula -> Situated at the posterior pole of eye 3mm 
temporal (lateral) to optic disc, there is a yellowish 
pigmented spot, the macula lutea (where cones > rods) 


In the centre of 

(where only COn „ ^ ' S rod ^ ree depressed portion 
the point where 3 re Present) k/as fovea centralis. It is 
°f retina. ° acu 'ty is maximum. Thickest part 

Optic disc —y f)p 

CU P) contains no^lT^ ^ ° f optIC disc (physiological 
t0 hght and called nh ^ ' S therefore insensitive 
Optic disc is 1 s y si ° ogical blind spot of Marriotte. 

terminate excentTp " d ‘^7 1eter Here 3,1 r *«nal layers 
optic nerve fVC ** bre ' ayer which continues as 

di sc ™n- U,a IUtCa ' S 5 ’ 5mm and diameter of optic 

(2DD) 'stance b/w optic disc and macula is 3mm 

thinnest pin of retina 15 ^ 11311 ^ 31 margin reti " a CndS 

ischemiT/j 1 . ° f f ° Vea by edem a/hard exudates or 
imo 21 ( abet,CmaCulopathy ) is ^ m/c cause of visual 
ty De 2 ln d,abetlc patients, particularly those with 

onset nf np v. nlenS ' Ve metabolic c °ntrol of DM delays 
onset of DR but does NOT prevent it. 



Macula lutea 
Fovea centralis 

Post, pole of eye 

Joints to fqhk 


Optic disc 

(3 mm infero-medial to 
posterior pole axis) 


] 


* Q ° neS ° re more in centre a ”d decrease in periphery. Cones 

respond to bright light and play role in photopic and color Vn. 
n fovea centralis -> only cones (maximum visual acuity) 
[cones in centre], 

+ Rods are most active in dim light, so in dim light visual acouity 
is greatest outside the fovea causing physiological central 
scotoma. 

* ln macula teutea cooes > rods (photopic vision) 

In blind spot (physiological cup) -> no rods, no cones 
In periphery -» rods > cones (scotopic Vn). 

4- Loss of fundal glow is seen in vitreous h'age. 


Important Fundoscopy Findings 






Normal disc 
CME 

(Cystoid macular edema) 
CSR 

(Central serous retinopathy) 


Pink, central pallor 

Honey coomb appearence 
("Flower petal" on angiography) 

’’Ink-blot, enlarging dot" and 
smoke stake patterns 
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Condition 


C RAO 
CRVO 

Primary optic atrophy 
Consecutive optic atrophy 
(RP, CRAO) 

Sarcoidosis 

CRVE, 

Branch RVO, AIDS 
Stargardt's macular dystrophy 
Chloroquine 
Best disease 
CMV Retinitis 


Fundus 


-Cattle truck- appearance of 

retinal veins, cherry red spots 

"Blood and thunder" fundus 
"Chalky white" disc 

•yellow waxy" disc, bone spicule 
pigmentation 

Candle wax drippings, venous 

sheathing peri-phlebitis 
"Cotton wool' spots 

Beaten-bronze appearance 
Bull's eye maculopathy 
Scrambled egg. Sunny side up 

Pizza pie/ Mozarella pizza 


18.4 


REFRACTIVE ERRORS 


ropiA 


Physiological myopia is the m/c eye disorder worldw.de. 
Posterior staphyloma can cause pathological myopia. 
Pathological myopes may present with led visual acu. >, 
n unusually large exophoria, strabismus (typ.ca ly 
xotropia), open angle glaucoma, premature lenticular 
pacification and ted axial length (26.5-33.5mm). 
undus examination-. flat, obliquely inserted discs 
interior staphyloma, a myopic crescent, patchy choroidal 
rophy within the posterior pole, vitreous syneresis 
eaks in Bruch's membrane with accompanying choroidal 
rophy k/as Lacquer cracks (usually manifest in young 
ales), subretinal neovascular membrane w-ith overlying 
:ina! pigment epithelial hyperplasia (Foster fuch's spot), 
bretinal scarring, bleeding, exudate and retinal breaks or 
) (retinal detachments). 

igressive myopia is a/w systemic d/s such as Marfan's 
idrome, retinopathy of prematurity, Ehler’s-Danlos 
idrome. Stickler's syndrome and albinism. 
atment options for myopia: 

Range ofmyopia: MD-> Excimer laser photorefractive 
keratectomy (PRK) 

1-6D -> Radial keratotomy, INTACS, LASEK 



o 2-12D-> LASIK Laser surgerv 

o >12D -» Phakic IOL(]ntra-o Cu i 
o >15D -> Fukala’s clear l ens ext ^ ’ Cns ) 
• Concave glasses (specs) or contacn Cl '° a 
any range of myopia. Cris es 


Cat t b e 


Nt 


hypermetropia 

• Hyperopia, commonly k/as being f ars - 
edness. 1 


■ght, 


e d 


° r I 


V 


It results from the eyeball being t0o 

Signs of hypermetropia ° n - 

Small eyes, cornea smaller, anterior 
small optic disc, shot silk retina, short apT** is sh 
Axial Hypermetropia is commonest f 0 ^ 

shortening of eye ball 1 mm - 3p> 0nn - Tk- 




Curvatural hypermetropia- Curvat 
flatter 1mm tse = 6D Ure °f 

Index hypermetropia ise in refractive • 

seen in Diabetes. mdc *of| ( 




Co bi( 








% 


In children, severe hyperopia can cause 
focus", leading to double vision (dipuJj l**" 1 lo \ 
(strabismus) and lazy eye (amblyopi a ) la L Cross cd 
asthenopia, accommodative 


Cro 

Bi urr :; u % 


dysfuno,;.:>i> 


. nction 

dysfunction also seen. ■ 

Treatment options for hypermetropia: 
o +1 to +4D -> Hyperopic LASIK 
+6 to +IOD —» Phakic IOL (Intraocular 1 


B'no, 


o Conductive keratoplasty using Holmi Um yl? 

« r’^nirov nlnccpc ( __.. . . ^ l3$Q 


used 



Old age (d/to total d ea(l 


o Convex glasses (specs) or contact lens es 
for any range of hypermetropia. Can be 

pi POINTS TO FOCUS 

y Aphakia produces high degree of hypermetropic 
y Flat cornea produces hypermetropia + astigmatism 
y Index Myopia is seen in -> Nuclear sclerosis, Old C a 
cataract), DM. ' e( "* 

y index Hypermetropia is seen in 
in refractive index of lens), 
y Change of 1 mm in AP diameter (axial length) of ey e fn[ 
leads to change of 3 D in the refraction. Shortening cause 
Hypermetropia and lengthening myopia, 
y Most important refractive surface of the eye is -> antew 
surface of the cornea (cornea-air interface). A decrease ini 
mm in corneal curvature leads to hypermetropia of 6D. 
y Frequent changes of presbyopic glasses is an early symptm 
of-y Primary open angle glaucoma. 


'Oit 


lit ' 1 


,, , hart giW refractive errors (Frequent change of 

<f(\ ill’ 


*• is seen in: 


ataract 


a -- .(-cent cal . f , 

l n ' UnlC QA G ( Frequent ChangC ° f presby °P‘ c Bosses) 


p 

1 3^ 

2 > eS 


3- 


HyP e 


rmetropia 


18.5 





1- ^dTabectTJ 1 f sT Sclerocomea fjunction 
^nrenorrectus:^ 

■ Lateral rectus -7 mm 

•Superior rectus-7.5mm 


LR ♦- 




OPHTHM.MO 


►MR 



t§Srn 

Synergist 


--J 

!L_ 


SR 

[Elevation) 

10, MR 

IR, SO 

IR 

[Depression] 

SO, MR 

SR, 10 

SO 

l Intorsi on] 

IR, LR 

10, SR 

10 

[Extortion) 

SR, LR 

SO, IR 

MR 

[Adduction) 

SR, IR 

LR, SO, 10 

LR 

[Abductionl 

SO, 10 

MR, SR, IR 


Superiors are Intortors 

Oblique in adducted eye act as elevator /depressor and in 
abducted eye acts as torter [Abtor], So, SO m/s is intortor 
while 10 is extortor. 

EX POINTSTO FOCUS 


J 


ASTIGT atism 

Shape and surface of the cornea is not a uniform. Corneal 
spherical surface and is curved differently in different 
meridians. 

• When the cornea has its greatest and least curvatures 
at right angles to one another it is called regular 
astigmatism. 

• Astigmatism with the rule: In the commonest form, the 
vertical meridian is more curved. The reverse is seen in 
astigmatism against the rule. 


y Inferior oblique (10) is the only extrinsic m/s of eye which does 
not take origin from annulus of Zinn. (It arises from lower 
and inner orbital wall near lacrimal fossa, i.e. orbital plate of 
maxilla) 

y In isolated eyeball, 10 is the m/s which helps in recognizing 
side of eyeball (right or left) 

y Muscles of marriage -y MR, Muscles of divorce —y LR, and 
Copying muscles are -y SO. 
y Longest EOM-y SO 

In the lesion of m/s, diplopia is towards the action of m/s. For 
example in SO palsy diplopia is on looking down, 
y Spiral of Wax - An imaginary line connecting the insertion 
of recti m/s. Insertion of MR is closest to the corneal limbus. 
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Ocular movements are restricted/ 

. , Q/ t>a 



paralysis of Causes 


• Pan-opthalmitis 

• Posterior uveitis 




<h 



r ,, intrinsic m/s 


[2. External lexo-oc** 

ophthalmoplegia [ m/s 
[ 3 . Cydoplegia , Cilliary 


Multiple sclerosis (M/c), 
DM (unilateral) 
Diphtheria, 

Lesions of MLF + 6th CN 

nucleus ___. 

^Lesions at oculomotor 
nucleus. Dipht heria _ 


Retrobulbar optic neuritis 

* pain ^ 

movement more 

Iridocyclitis (pain worsening a t nig/ u ^ 


on 




Diphtheria, Trauma, 
Syphilis, 

Meningoencephalitis, 

Methyl alcohol, atropine 

S„ aira of accommodation is d ,o T ciliary muscles .one 
( >>,D) leading ,0 Miosis. Seen in young myope 
engaged in near wort with .he use of strong nuotics. TO 

'! Tdiyrolojic exophthalmos inferior rectus muscle is 
first to be involved : 

IR —> MR —i ► SR — > LR 

• In Myasthenia gravis, 1st m/s involved is LPS. 

• Superior orbitalfissure syndrome is total ophthalmoplegia 
d/to involvement of 3, 4, 6th CN. 

• Orbital apex syndrome is superior orbital syn rome 
optic nerve involvement. 

• First sign of cavernous sinus involvement/ raised JCJ is 

6th CN palsy. r 

• CN which pass along the wall of cavernous sinus , , its 

and second division of 5th CN. 

• CN passing through the body of cavernous sinus -> 6th 

• Structures passing through optic foramen are -> Optic 
nerve and ophthalmic artery. 

• Ocuh-palatal myoclonus is rapid horizontal oscillatory 
nystagmus + movements of palate d/to damage in 
tegmentum of midbrain. 

Opsoclonus is irregular jerky saccadic movements 
varying in direction d/to cerebellar lesion. A/w myoclonic 
movement of face, arms +Jegs. An important sign of 
neuroblastoma, encephalitis, trauma, paraneoplastic 
syndrome. 

Sherrington's law ofi reciprocal innervation states that 
during ocular motility, Ted contraction of an extraocular 
m/s is accompanied by -led contractility of its antagonist. 


Oculomotor Nerve Palsy 

• Ptosis with diplopia 

• Pupillary sparing type: Oculomotor 

pillary reflex sparing is seen in DmT^ Pals V v 

• Pupil involving type: Mydriasis i s seg^^siou'^ ^ 
both light (loss of light reflex) and ace!’ 

in PC A aneurysm. 

• Lateral gaze -> eye down and out ^ 

• 3rd CN may be injured in ciliary gan ,• 

Influenza), ischemia (DM/Temporal art^f 

Trochlear Nerve Palsy/SO palsy 

• Hypertropia + excyclotorsion 

• Vertical diplopia (diplopia on reading/j 0 , ■ 

• Tested by'head tilt'. ° kln 8do\v n j 


POINTS TO FOCUS 



4- Vertical diplopia is seen in -> Trochlear nerve**** 

4- Vertical gaze palsies are d/to damage to pr e ~ ^ 

in the midbrain, namely the rostral interstitial 

MLF and the interstitial nucleus of Cajal. °/tfte 

4- Vertical nystagmus is seen in Pons, brainstem 
■---- --_ teS/Oflj 


Abducent Nerve Palsy/ LR palsy 

• Lateral rectus is paralyzed resulting in horizontal di 
(which worsens on gazing to the side of lesion) e' P T 
6fh CN nalsv leads to dinlonia in left 


6th CN palsy leads to diplopia in left gaze 
Causes are -» Raised ICT, supratentorial mass 
petrous, # base of skull 


Left 
lesion ova 


POINTS TO FOCUS 


4- Bielchofsky sign is for superior oblique palsy. 

4- Abducent nerve is m/c injured nerve in raised 1CT. 





Su P^nuclear PaUy 


''waft' 


OP 


ticch' asrna 

ll' L 


4 ,0P tiC 
, 0P tiC 


tract 


.tfisu 


r adiat' on 

,al c°^* 


nital l° be 


1 OCC ip 1 ' 

S 5 S=- 


Ipsilateral blindness 

l/L blindness + c/L hemianopia or 
c/L superior quadrantopia 
(Traquair junctional scotoma) 
Bi-temporal hemianopia 
(D/to tumours, e.g. prolactinoma) 
Incongrous homonymous hemianopia 
Homonymous hemianopia 
(Can be incongrous or congruous) 

Total hemianopia (d/to PCA occlusion) 
—» Cortical blindness 
Homonymous hemianopia (Always 

congrous) 

1 . Inf fibres of temporal lobe, Meyer's 
loop 

-» Pie in sky, upper quadrantanopia 

2. Sup. fibres of parietal lobe 

-> Pie in floor, lower quadrantanopia 

c/L temporal crescent field defect 
Hemianopia with macular sparing 
(Blood supply is maintained by MCA 
in upper part) 


Also k/as Steclc-R u 

neu todegencratived/ C s ° n ~ 01SZeWSki s > ndrome ’ is a 
Presentation: An rxta 

vertical ga 2e palsy man with hx of repeated falls and 

Progressive supranuclear palsy (prpx • 
disorder thatcauses P y (PSP ^ 1S a rare bram 
control of eait an t S ^ rious and progressive problems with 
• P p„ kai1 and balance. 

Square waves are seen. 



OPHLHALMO 


18.6 


nystagmus 


o^optokinet' 5 rhylhmic osclllat >ons of eye d/to vestibular 

or optokinetic stimulation. 

__^cti on of nystagmus is de termined by its fast component. 


1- Horizontal 


* |st °‘“jgr neurons -> b/w Ganglion cell and LGB 
' 2n ° neurons -> b/w LGB and Visual cortex. 

hemianopia (Qudrantanopia) are d/to lesion in 


^r neurons in optic pathway —> Rods and cones. 
’ —v h/w Ganelion cell anrl t r.n 


, 3 rd order neurons 


Quadrant 

jy Tempo™' ' obe ' 


2. Vertical 
upbeat 


3- Vertical 
downbeat 


Vestibular/ 

labyrinth 

Gazed to opposite direction l 
(COWS) 

B/L past pointing is seen 

jCerebellar 

Gazed to same direction, 1 
ll/L past pointing is seen | 

Pons, 

Cerebellar vermis 

Phenytoin, l 

Posterior fossa lesion 

Posterior fossa 

Arnold-Chiari malformation 1 
Cervicomedullary tumours, 1 
Lithium, 

1 Cerebellar atrophy 


, Vitamin 


B12 (cobalamin) deficiency should be considered 
in the d/d of any patient with optic nerve cupping, normal 
jOPand bitemporal visual field loss. 


EX poTntsto focus' 


3 


Optic n: 

(ID 


Optic chiasma 


Visual cortex 



T Nasal and temporal 
visual fields 


Meyer's loop 


Fig.: Optic Tract 


Irritative lesion of labyrinthine exceptionally causes nystagmus 
to the same side. 

Congenital blindness resulting from anterior visual pathway 
lesion causes complex, searching nystagmus with irregular, 
pendular (sinusoidal), jerky features. 

A- Nystagmus may be pendular (amblyopia), jerky, (vestibular), 
rotary (labyrinthine), horizontal (cerebellar), vertical 
(brainstem), rebound (cerebellar lesion). 
ft- Pathological nystagmus d/to sensory deprivation (any cause 
of opaque media) always produces pendular nystagmus. 
ft- Pontine paraventricular formation (PPRF) is horizontal gaze 
centre. 

• See-saw nystagmus of Maddox 

Found in para-chiasmal lesion (e.g. Craniopharyngioma) 
So a/w bitemporal hemianopia. 

• Rapid rotatory nystagmus 
Miner’s nystagmus in coal-miners. 
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• I’.IXI //I'Ms'"'"' . ;r , tl . muc | C ar ophthalmo- 

^ ^p^Xs^rcoi^i, ,W» orNU-P 

t pi’RF abducent nu). 

O r ,,.k,nctu >,vshr;»u^ train . Pursit 

Physiological nystagmus seen n « |obe 

and saccadic movements arc seen. Me <Wo P 
lesion. Used to test malingers, testing a 

Sedative, anti-convulsants (Phcn>toin), a,cohol. lithium. 

Seen in infantile esotropia (convergent squint). Manifests 
on cover- uncover test. 


POIN TS TO FOCUS" 

with interstitial keratitis k/as Cogan 


■> Vestibular nystagmus 
syndrome. 

4- Saccadic movements are 
object on fovea. 

•4 Spasmus nutans are 
Seen in children. 


abrupt eye movements to fix the 
head nodding movements in dim light. 


18.7 


PUPIL 


Post ganglionic axons from ciliary ganglion (Parasympa¬ 
thetic fibres) run in the short ciliary nerves and supply 

involuntary m/s of eye . 
o The Constrictor pupillae/circular muscles 

° The ciliaris m/s 

Dilator pupillae is supplied by sympathetic fi res rom 
EWN of oculomotor nerve, and its contraction resu ts in 

dilatation of pupil (mydriasis). 


Adie’s Pupil 

• Tonic pupil which dilates with atropine instillation and 
constricts with pilocarpine instillation. 

• Seen in healthy young women a'w mild dysautonomia. 

» Seen in -* Shy Drager syndrome, Segmental hypohidrosis, 
DM, Amyloidosis. 

• Pupillary light reaction is very sluggish or absent. 

i Typically large dilated pupil d/to cholinergic 
supersensitivity (denervation hypersensitivity). 

> Site of lesion is postganglionic parasympathetic fibres. 



Near reflex is slow and tonic 
Accommodation reflex is also slow. 


Argyll - Robertson Pupil 

• Pupillary light reflex absent but n 

iieflex Present (ARP). Light " ar 0r ^ 

mnemonic are contained i n the dlSs oej 

Accommodation Reflex Prescm I 

„ . i_.1 — 1 a nd 1 IaC 


4c 


A 1 

Reflex Absent]. 




'^ l tS 


X 


Seen in neurosyphilis, DM, sy r j n , mu 

sclerosis, chronic alcoholism, ence^'' 3 ’ ^ 

lyme's d/s, herpes zoster etc. epfla, iti s ^ii 




% 


lyme’s d^s, herpes zoster etc. 

Site of lesion is EWN (rostral midb ra - 
Pupil is small, irregular (miotic p u ^ 
Atropine instillation does not dilat„ ' J anJ as Vh , 
Visual acuity is nomal. PUp '*- 



o’P U fJ (jc 'nerve lesion or d/s -> Afferent pupil, ary 


eyes is suggestive of -* Glaucoma 


=3 


is diagnostic of -> Acute retrobulbar 


>' sV " 

eP/ w 

peuritis)- 

* e jrit« (op" is m/c injured nerve in raised /CT 

[fMeent re ^ IP oa , sy with pupillary sparing is seen in DM 
** lo *° tor —'—--- 


0‘ u 




Reactions 

PUP' of pupillary reflexes (reactions) and their 




• Both direct and consensual light reft 
accomodation (near) reflex is normal ^ are 

• Pseudo ARP: Light reflex is slow but b 

near vision. Pupil is mid dilated. Seen • CCOrTle X 
DM, 3rd nerve misdirection. ' n ■ a '“ 




Horner's Syndrome 

• Horner syndrome is a triad of: 

Miosis (D/to sympathetic loss) + 

I psilateral ptosis (D/to lesion of Muller's 
Anhydrosis (reduced ipsilateral sweating)”^ + 

• Enophthalmos (Apparent enophthalmos) 

cilliospinal reflex (Normally when we nin L ° Ss of 
pupil dilates) C at ^^ 

• Most cases are idiopathic, but it could be d/ 
lesions, carotid dissection, or neoplasm com ° 
the sympathetic chain (E.g., Pancoast tumour)^' 


Heterochromia hides is seen in congenital H 


— -w. l6 t, lua | ^ , 

The affected iris is blue while other i r j s ^ 
brown. Iris pigmentation is under sympathetic*** * 
during development, which is completed by age ^ 
Heterochromia is uncommon in patients with 
syndrome acquired later in life 
It is enophthalmos that is seen rather than exophthalmos 



typ e 


W^are g lV 

,^p |c 


;cn below: 



Pupil in 

• Acute congestive glaucoma - mid dilated, vertical!) 
oval, non-reacting 

• Absolute glaucoma - dilated pupil with painful, blindejt 

• Acute conjunctivitis - normal briskly reacting 

• Acute anterior uveitis - Constricted, irregular and slug¬ 
gishly reacting. 


Ne 3r 


reflex 


psv ehosensorv reflex 


RA pp (Relative 
afferent pupillary 
defect) 


Convergence 

Miosis 

Accomodation 

Pupil dilates in 
anxiety 

Marcus Gunn 
pupil 


Normal 

Normal 


Anxiety, panic 


Retrobulbar 

neuritis 


TAPO 

(Total afferent 
pupillary defect) 

Holme's Adies pupil/ 

tonic pupil 


Optic atrophy 


Mid dilated 
pupil 


Lesion of ciliary 
ganglion and 
short cilliary 
nerve. 


Light 


ne ar dissociation ARP 


Neurosyphilis 


ONJUNCTIVA 


M/c i 


hrs -> Neisseria eon C ° njuncl ' v 'hs ' n neonates within 48 
a fter neonatal p onr , • 0eae - Most common complication 

* M/c cause of bilat ^ JCCa conjunctivitis is dacrocystitis. 

days -> Chlamvri' ^ con j uncl ' v itis in neonates after 7 
cause of opthalm’ 13 trachomatis It is commonest 

• Coni„n, Pth aneonatorum - 

'conjunctivitis d/to U8V u 

occur within 5-7 days 


1 


'^PORTANTCONJUNCTIVITIS 


0PH1HW 



C/F andT/t 


I Classic acute 
I membranous 


Pseudo¬ 

membranous 


Moraxella Axenfield/ 
lacunata 

(gram-ve diplobacillus) 


Zn oxide + 
I tetra 


Cornybacterium 

diphtheriae 


Adenoviruses, Staph., 
Strepto/pneumo-/gono- 
cocci, HSV, chlamydia, 
Ecoli,erythema 
multiforme, SJS 


: Mucopurulent 


Swimming pool 


Staph, aureus (M/c) 


Epidemic KC 


Chlamydia trachomitis 
serovar D-K 


Acute 

inclusion 

conjunctivitis 


Adenovirus 8,19 


I Pharingo¬ 
conjunctival fever 


| Acute 

haemorrhagic / 
i Apollo 


Adenovirus 3, 4,7 


Neonatal 


i Pink eye is caused by H.aegypticus (acute bacterial 
conjunctivitis) and adeno virus, 
t M/c cause of viral conjunctivitis -» adeno virus. 

• M/c cause of keratoconjunctivitis in contact lens user -4 
Pseudomonas. 


I Phlyctenular 


Entero virus-70 (M/c) 
Adenovirus 11, Coxsackie 
A 24, Echo virus-34) 


Chlamydia trachomitis 


Contagious, 

punctate 

keratopathy+ 


Type IV hypersensitivity 
rxn d/to endogenous 
proteins eg. 
Staphylococcal > 
tuberculous protein 


Fasicular ulcer, 
Ring ulcers + 


| Vernal /Spring 
| catarrh 


Neonatal Conjunctivitis 


• Neonatal conjunctivitis can be caused by N. gonorrhoeae, 
staph, chlamydia, diplococcus (except strepto). 

♦ M/c cause of conjunctivitis in neonates in the first 24 hours 
-►Chemical conjunctivitis d/to AgN0 3 


Seasonal allergic 
conjunctivitis 
hypersensitivity to 
exogenous 
allergen 


Ropy 

discharge + 
Papillae + 

(but no 
follicles), 
Horner-Tranta 
dots are seen 
in bulbar form 


i 
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^mC.VKOorSpnns^ ^ ^ 

• Recurrent, btlatcra. ; seasonal incidence 

inflammation of 

more common msumnu (P . exogenous 

. D to typel hypersensitivity rxn 

allergens. F 

. Seen in age 4-20 years and M >F. 

or ‘pavement stone fashion ni te 

= BuZrform Dusky red triangular congestion. D.scre 
red dots around the limbus k/as Horner-Tranta 
spots (Consist of eosinophils + epithelial debris). 

In cornea: Shield ulcer (comeal ulcer with scarring) 
Pseudogerontoxon with cupid bow outline is present. 

T/t: Cold compresses.oral antihistaminics an rcC,u ^ 
instillation of medrysone (cortisone) eye drops provi es 
symptomatic relief. Olopatadine. a mast cell stabilizer is 

a newer drug for V~. 


TRACHOMA 

• Also k/as Egyptian Ophthalmia. 

• Caused by Chlamydia trachomitis (A, B, C). 

• Trachoma is a leading preventable cause of blindness. 

• Conjunctival signs: 

Mostly affect the upper tarsal conjunctiva: congestion, 
papillary enlargement. + follicles (5 mm), scarring. Art 
line. Leber cells in follicles. 

• Corneal signs: 

Superficial keratitis. trachomatous pannus. trachomatous 
pannus. Herbert pits (at limbus), corneal ulcer. 


Screening age group for trachoma 5 
“SAFE” strategy used for trachoma' 9 >rs 
o Surgery to correct trichiasis of h d ' S 
o Antibiotics (Oral azithro/ to ^ 
infection P ' Ca| 


tet. 


f a) 


io t 




o Facial hygiene 
0 Environmental change 
Follicles are seen. 

Trachoma bodies (elementary bod’ 

Lugol's iodine, Giemsa, and methyl 3re st a j 
Blanket therapy (Mass t/t) is done p ^o n J e<1 \ 

prevalance of trachoma follicles i n 1 !' nea? -ith r 
> 1 0% (WHO) or >5% (India, acc/, 0 p, * S 

rar ks). "’S. 

POINTS TO FOCUS" - 

Conjunctival follicles (follicular COnju 

trachoma, benign folliculosis, acute nCt ' V ' tls ) o r . 

te and chr 0 . 1 


H 


(Mri; j. 




conjunctivitis. 

Corneal sensations are reduced in h 
VZV), leprosy, DM, Riley day syndrome 7 S "* P ' e * 

_ ' 'CS/oo of V 0ru 


0 ni 1 


nerve. - 0 ; t rfg 

■y Corneal sensations are reduced in Her pe 

VZV), leprosy, DM, Riley day syndrome 7 % 

lesion or.- 

nerve - _ _ /fr '9e % 



Microcornea 


Megalocornea 


(<10mm horizontal diameter) 

Microphthalmos, Phthisis bulbi 

(>13mm) Buphthalmos 


M Stage of Trachoma 

Definition 

Trachomatous Follicle 

> 5 follicles of at least 0.5 mm on 

upper tarsal plate 

(Recover without scarring on t/t) 

Trachoma Intense 

Numerus inflammed follicles + 
papillae. > 50% conjunctival blood 
vessels can not be seen clearly. 

Trachoma Scarring 

Scarring of tarsal conjunctiva 

Trachomatous Triachiasis J 

At least one trichiatic eye lash 

Trachomatous Opacity 

Corneal opacity in papillary region 



► Corneal transparency is the result of avascularit ■ 

dehydration, peculiar arrangement of cornealY^'' 
(Lattice theory of Maurice). anic " at 

> Cornea gets its nourishment from atmospheric oxv 
from the superficial plexus formed by episcleral branT 
of anterior ciliary arteries (annular plexus) Cornea ^ 
no blood vessels of its own. it is nourished by a C q ueoiJS 
humor. 

Primary herpetic infection is found in non-immune 
subjects, its incidence Tes with age. 

Endothelial ionic pump of the cornea c/b blocked k 
inhibition of anaerobic glycolysis. 

Corneal epithelium: Straitified SqE. 

Bowman's membrane once destroyed it can not regerate. 


| aye r is most mctabolically active layer 
, 0 thc |ial CC of ebdothelial cells are 2500 cells/mm 2 
* %Ml nl "” is the anatomical line found on the interior 
'"L e 's cornea, and delineates the outer limit of 

1 % ce ° fllie d otheli um layer- Superficiallyit represents the 

the cornea and the sclera; the endpoint of 
* prcnt‘° n icnlbrane . Seen in angle of anterior chamber. 


Immune ringof Wesseley 
S, ens» symptoms 


den ' 3 


ref 


pes 

s ti9^ ionsf0rCOrnea . .. . 

in^ Measures corneal thickness. 

Measures curvature of anterior cornea . 

* - To assess corneal surface (keratoscopy) 

phh'i^' ' ,... r oscopy: To examine corneal endotheli 

. r"'‘ . , 

cells To check sensation of cornea. 



of corneal sensations > 
L-arntitlS. let 


■> occur in -> Viral/herpetic Keratitis, 
^ LO 55 01 —c keratitis, leprosy, absolute glaucoma, DM. 

fle uroP ora ^ nderwater is d/to Infraction of cornea. 

4 B,urn . r9 l ' a n r ulcer (ring ulcer) - is seen in Phlyctenular keratitis 
4 faSC ' CU ° kera titis is seen in herpes zoster ophthalmicus. 

4 ^ a [ emjc association of corneal ulcer -+ RA 

4 M / Ci> ' 5 hQWS blanching with 2% phenylephrine but 

xfpiscler 't's 

%ritisdoesnot___ -- 


Snealulcers 

J^^pyon corneal ulcer or "Ulcer serpens" is d/to 

jk pneumococcus. 

t Hyp°py° n is sterile because il is due t0 bacteria l toxin (not KERATOCONUS 

* due to bacterial invasion) 

, Chemical cautery' of comeal ulcer is done by-y 

Trichloracetic acid. 

* Organisms which can penetrate intact cornea -> Gonococci, 

C.dip'heria, listeria and haemophillus. 


• T/t 

m 'conazole myC ' n ' S D ° C (am P h oteridn-B drops, 

azole ointment also useful). 

^ er pes Simplex Infection of the Eye 

l i p S /orb“,“v_;r S fr" d ,h ' ey '. (vesicles ar0 '”' d 

re gi on ^ affects essentially ano-genital 

• Cl/f ; 

0 » • P arocon ju nc tivitis/acute follicular conjunctivitis 
ia comeal lesion is a superficial punctate keratitis 

0 Severe form 

unctate keratitis leads to dendritic ulcers with 
_ Tv™' 113 ' ^ nobs w hich are pathognomonic. 

• I ' sc 'f° r m keratitis (discoid disc) may develop 

exu ative choroiditis patient often complains of flashes 
of lights (photopsia). 

Pathognomic feature of viral keratitis -* led comeal 
sensation. 

Recurrent infection causes 

° The most characteristic lesion of HSV recurrent 
infection is the dendritic ulcer (dendritic keratitis) 
Punctate epithelial keratitis (initial lesion) 

Geographical ulcer (when dendritic ulcer enlarges and 
becomes amoeboid) 

Disciform keratitis (due to hypersensitivity). 



Fungal Corneal Ulcer (Keratomycosls) 

• M/c organisms are: Aspergillus fumigatus, Fusarium, 
Candida albicans 

» Typically seen after injury from vegetative matter e.g. 
wooden stick injury 

• Cl/f 

0 Dry looking ulcer with feathery finger like extensions. 

0 Non- sterile and fixed hypopyon, satellite lesions may 
also be seen. 


Progressive non-inflammatory b/L thinning and bulging 
of central cornea, which becomes cone shaped 
Usually congenital and a/w - Turner’s, Down’s, RP, EDS, 
Atopic dermatitis, Marfan’s, blue Sclera 
[Mn: The DREAMS] 

AR condition, F>M 
D/g 

Placido disc: Irregular circles. 

Window reflex is distorted. 

Retinoscopy: Yawnig reflex (scissor reflex) 

Distant direct opthalmoscopy: oil doplet reflex. 

Slit lamp: Thinning and ectasia of corneal stro¬ 
ma. 

Fleischer’s ring d/to iron deposition in epithelium. 
Vogt’s striae. 
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^^^"'“" ,lookins d0OT ' 

wards. 

y, n , he early stages .vision may be improved with 
spectacles but rigid gas pcmeable contact lenses arc 
more beneficial as the; eliminate irregular corneal 

curvature. . , c .. 

. IP ds is progressive, keratoplasty (penetrattng/fitll 

thickness) is most satisfactory t/t. 



OftffltttHO 


POINTS TO FOCUS 


] 


P". J rv/imte • -- 

•> LAS IK is absolutely contraindicated in keratoconus or cornea 

ectasia or when cornea is very thin (thickness is limited to 
<450 nm) because of risk of endothelial damage 
■f M/c fungus infecting lids -* Candida albicans. 

-f Arcus senilis is d/to -»lipid deposition in stroma. 

•> Band shaped keratopathy is d/to -» deposition of Ca++. 

4 . piaccido disc is used to see the anterior surface of cornea. 


OTHER CONDITIONS OF CORNEA 


Pterygium 

• Degenerative condition of subconjunctival tissue. 

• Wing shaped fibrovascular fold of conjunctiva encroaching 
upon the cornea from either side. Islets of Vogt and 
Stocker’s line are seen on head end. 

• More common in hot climate, in elderly males. 

• Stocker's line: d/to deposition of iron, 

• Recurrence after surgery is prevented by Mitomycin C, 
autoconjunctival graft, amniotic membrane graft. 

• Pinguecula is considered precursor of pterygium. 
Pinguecula is d/to hyaline infiltration and elastic 
degeneration of submucous tissue. There is thickening of 
bulbar conjunctiva near the limbus in the area of palpebral 
fissure. AAv Ting age and DV rays exposure. 


Band Shaped Keratopathy 


• Is d/to deposition of Ca^. 

• Causes are: Idiopathic (m/c). Chronic uveitis in children 
suffering from JRA, phthisis bulbi, child with still's d/s. 


Arcus Senilis 

• Annular lipid infiltration of comeal stroma. 



Starts in superior and inferior q u 
Ring of opacity is separated froV^' 
zone - Lucid interval of V ogt 1 ,llc I 


'•mb 


' u Hv 


Corneal Dystrophies (CD) 




Progressive, hereditary corneal 
b/L symmetrical, non-vasculari 2 Jf S ° rder s 
inflammation and are without ace. s how 

n.,;, rn ~ aSS ° c iateri .. 


n 'ch 

Reis Buckler CD is an AD cond?^'*^ s >'sw Si O 
Hereditary stromal CD: Common 01 

puberty. T/t is penetrating keratonT ° CcUr bi 
o Granular/nodular form (Groenouw^ X 

° Lattice form is AD and is a/w ' 
o Macular form is AR, i east cTm^' 0 '^* 

mucopolysacharoidos is 111011 atm ■ 

Endothelial CD: Rare S ^'v. 


0 Endothelial dystrophy of Fuchs 


posterior CD. Overall it is a rare l™* en <Ki 
elderly females. A/w cornea guttate ^ 0fc D s 
Epithelial CD: Present as recurrent c ^ X 

Treated by pad and bandages 0rne al 


1 er osi, 


'orij 


Microcystic CD or epithelial BM dy s t r 
dot and finger print" appearance is m / c ^ y is aV K| 

^ CD | 


Pigment Deposition in Cornea 



Epithelium 


Keratocon ^Xi^ 

°ld opacity-Hudson, 


p ‘V'Vgium-s to cW s ^"" 


Mainly stroma 

Descemet's 

membrane 


Iron 

Copper 


Filtering bleb-F,^ 
Siderosis 


Endothelium Melanin 


Wilson's d/s and chalcosis- 

Kayser 

Fleischer's (KF) ring 

Pigment dispersion syndrome, 

Krukenberg's svndrnm. 


Staphyloma 

Staphyloma is an ectasia of outer coats of eyeball (cort^ 
sclera or both) with an incarceration of the uveal tissue 

• Posterior staphyloma is due to ectasia of sclera at posterior 
pole, seen in high myopia 

• Anterior or corneal staphyloma is d/to ectasia of coraean 
anterior pole, seen in corneal ulcer, perforation 


a is seen in trauma, sclcritis, end stage/ 
... sh'r developmental glaucoma 

lau 

| Ti itt » 0,n9 


CO 


iff 


e*' 


Jic,a t of choice is keratoplasty but i n blind 

' ..Unnirio 1C nprfArmn J r 


uu1 lL v-i (l/i wiina 

» ,, u co.na tattooing is performed for cosmetic 


vith 


leuc 




p 


in 


iraur 


malic 


, oss of iris (to eliminate monocular 


di floboma- in large iridectomies 
lt' s c ° nmted tn 


3 .- -jicatea adherent leu koma, anterior 
C^ tfi, ‘ ni keratoectasia, neurotropic cornea, phthisis 

star' 1 ' K , ,coma. 

bulbi ' 1 linuna chloride with India ink is the m/c method 


3 - C yclitis: ParsplicatT ParS are equally invoved - 

* ‘"^mediate uv^u f domi ™% affected. 

Posterior uveitis- Infi n dmmatlon °fthc pars plana. 

* Panuveitis- Inflam arnrnat ' on of choroid (choroiditis) 

* UvcUiscaVb T a " 0nof " , ''> l '“«a 

e'anulomalousandn/ 13 ”' 1 '" 1 35 a ‘“ l<: antl chron ' c 01 

* M/c nrocr d ^-granulomatous. 

alnight redness” ° nS "° CU,arpainwhichwo ™" s 

* CnrLCT yC ' P ''° ,0PhCbia a " d la ™'°" 

2 ^. bcUmcomeal con gestion. 
iridocyclitis, 1 l are vharaaeisnc feature of 

Mutton fat KP’ S 


olasty 


1,-ratoP 1 

M (Descemet’s stripping automated endothelial 

, pSA ’ , lSt y). Endothelial cell loss is -34% ( mor e than 
kefat ° P S utures are not required and post-op refractive 


PKP) 


pU (penetrating keratoplasty) is a conventional method. 


Corn 


iea Transplant 


infections: 


18.10 


S OF UVEAL TRACT 


Uveitis 



ant. 


Small and medium KP’s 
Fine KP's/Satellite 


Granulomatous 
uveitis. 

N on-granulomatous 
uveitis. 

Fuch’s heterochromic 
iridocyclitis, herpetic 
iritis, CMV retinitis 


, post op-- 

M/c bacterial > fungal 

n{7 bacterial: MRSA > Staph epidermidis 
Aflioub u _ ,., . 

on(f f U ngal: Candida is most common. 

, Penetrating keratoplasty is the m/c method used for it. 

; size of donor cornea is 0.5 mm from larger than the host 

cornea- 

, for fix.:i°n 16 interrupted 10-0 nylon sutures are used. 

, Intermediate preservation is done by organ culture method 
for 30 days. 

, Longterm preservation is done by cryopreserva" for 1 yr. 

» Donor cornea from cadaveric eye c/b used 6 hrs of death. It 
is stored in McCarey Kaufmann’s media for 4 days. 


• Anterior uveitis: Inflammation of the uveal tissue from 
the iris upto pars plicata of cilliary body. 


Anterior chamber signs : 

1 • Aqueous cell- sign of active disease. 

2- Aqueous flare-marked in non granulomatous uveitis 

/ Lhanges ln de P* and shape of anterior chambe 
Iris signs: 

1. Muddy iris in active stage. Irish atrophy in Fuch’s 
heterochromic iridocyclitis 

2. Irish nodule 

Koeppe nOL,ules are seen at the pupillary border in 
granulomatous uveitis. 

Bussacca nodules are seen on the anterior surface of iris. 

3. Posterior synechiae: Adhesion b/w posterior surface of 
iris and anterior capsule of lens. 

Segmental posterior synechiae 

Ring synechiae— 360°adhseion b/w pupilary' marsin 
and lens 

Seclusion pupillae: Adhesion prevent aq. circulation. 
Iris bombe: Aqueous collects behind the iris and pushei 
is anteriorly. 

0 T/t — 1% Atropine e/d, it gives rest to the eye by relievin 
spasm of iris spinder and cilliary muscle. It also preve 
formation of synechiae and may break already formi 
synechiae. Steroids are also used. 

• TOC for hypertensive uveitis —> Atropine 
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Acute (<3 wks) Non-gf^nulomatous uveitis 


Example 


Char/f 


HLA-85 association! "Transient hvpopvon 
syndome" posterior uveitismay be 
diffuse chorioretinitis (salt and peper fundus) 
Localised juxta-papillary choroiditis 


urHsvndrome ' Uveitis, glaucoma.hyphaema 
UGH syndro a/w jnS flxedl0L implantation 


Of *» li >- --- -__--- 

„KH sv-dro- i Uveitis w„h encephalitis. pi*nnen,at,on 

(Sunset glow fundus) 


Toxoplasmosis Acute posterior uveitis t* 0 ™*™^)*™* 
vitrietis (head light in fog appearance) 


Chronic {>3 wks) - granulomatous d/s and uveitis 



Example I M/c occular manifest atiom 


Sarcoidosis Candle wax drippings + 
Venous sheathing/ 
periphlebitis 

Tuberculosis Phlyctenular conjunctivitis 


Snowball 
opacities in 
vitreous. 
Panuveitis 


•> All arthritis causing uveitis except JRA are HLA B27 *ve. 

*>■ Caterpillar hair in eye can cause nodule in iris, ophthalmia 
nodosum. 

•F River blindness is caused by onchocerciasis, which causes 
non-gronulomotous uveitis. DOC is ivermectin. 

*F TOC for hypertensive uveitis -* Atropine. 



• Intermediate uveitis - It j s a)sQ 


banking is pathognomonic feature T Pars hi 

L °f it. a iit u 


Sympathetic Ophthalmia 


Atypical Anterior Uveitis 

. Fncii a heterochnmic cyditis is U/L atypical anterior 
uveitis. A/w helerochromia of iris, diffuse iris atrophy, 
stellate shaped KP's but no posterior synachie. No role of 
steroids and cycloplegics. 

• White uveitis in -/A'./ eye is not red/congested. Seen in 
seronegative (RF-ve) pauciarticular uveitis. HLA B27- 
ve.IOL implantation is contraindicated. 

► Idiopathic uveal effusion syndrome is a congenital 
abnormality of sclera/ vortex veins which results in 
prolonged exudative detachement of uvea, choroid, 
scleritis. Effusion is seen b/w sclera and choroid. More in 
hypermetropes. 

I POINTS TO FOCUS 1 


Perforating injury involving cili arv w 
lead to uveitis in other (fellow) eye b ° dy ir > Qtl 
Usually follows 2wks to 3 months of ' ^' 


before 2 w ks. 


t,Il jUry v 


D/to autoimmune reaction to uveal 
Granulomatous panuveitis. ant ‘gen. 


‘«v e , 


■r re , 


First symptom: Difficulty i n near vi.- 

- - .U- . Vls '0n^ 


Retrolental flare is the first sign 
Other ocular findings: Dalen fuch’s 


Phot 




D'd of acute conjunctivitis, acute outer 
congestive glaucoma. 


n°du| e 



Colored halos + 




• - ii iny°P' a 

pntl ,ol ° S lin al scars/dystrophy 

c |iori 0 " a 

in 


llanimation 

l,l0S,S '' green (ICG) angiography i s main l y 


■’* ,i , r inH^ 1111 

iir^ lC •, macular edema, decreased central Vn. 


nl0 rp 

ps' J ,lldOC> occu 1 t'c lloroid pathology. 


FOCUS. 


* IP** — 

^ffd 0,r ' p, ' Cat J secondary lipid keratopathy 

A |W 


of uveitis -> secondary cataract 


Disciform 


\ff° 


ititi*- 


feature ofmarfan's syndrome -> Ectopia lentis. 
y^^mlent ocular feature of ma fan's syndrome 

$e9 ol ° 


Constitutional _ 
symptoms 


++ 

(Pn 


Loss of Vn 
Pain 

Tenderness 

Discharge 


or mild 


+ 

++ 




++ 


Injection 

(congestion) 


IOT 

Cornea 

Iris 

AC 

Aqueous 

Vitreous 

Pupil 


Mucopurulent 

Superficial 

conjunctival 

N 

N 

N 

N 

N 

N 

N 


Watery 
Dee P ciliary 


N 

KP's 

Muddy 

Deep 

Flare+ 

Hazy 

Small, 

irregular 


++ 

+++ 

++ 

Watery 
Dee P cili arY 

T 

Edematous 

Edematous 
Very shallow 
Flare+ 

N 


Oval,dilated, 
non-reactive 


jS' 11 '^le is thinnest at posterior pole. 

• V s ”7 fibres are seen at cortex/superficial layer and 

•*““Sres ere deep. 

o' dcS sule superficial fibres are oldest. 

» lfl!en ^ r a e P s are formed throughout life. 

* lenS !, r j V es its nutrition entirely from aqueous humour. 

• ret iuctase pathway (resulting in accumulation of 

* Al ^ r) ^comes active when there is excess glucose i 
Jhe lens as in diabetes. 


in 


CATAR>' 


..IMPORTANT TYPES 


Location of 


Choroidal Neovascularisation 


Conditions a/w CNV 
° ARMD (m/c) 

0 Trauma (choroidal rupture) 
° Angiod streaks 



L Diabetes 

Snow flake/ 
snow-storm cataract 

All over cortex 1 

? Galactosemia 

Oil drop catract 

- 

3. Chalcosis 

Sunflower 


4. Myotonic 
dystrophy 

Inverted Christmas tree/ 
stellate 

Posterior 

subcapsular 

5. Blunt trauma 
(contusion) 

Rosette shaped cataract, 
Voissious ring at the ant. 
capsule of lens 

Berlin's edema 1 
(Commetio 
retinae) at 
macula | 

6 . Rubella 

Nuclear pearly, lamellar 
cataract 

Nuclear 

7. Tetany/Hypo¬ 
parathyroidism 

Crystaline flakes opacities 



corbie acid in lens is derived from myoinositol 
phosphate. 

s derives its energy from carbohydrates and structural 

• material from amino acids of aqueous and vitreous. 

Anaerobic glycolysis is the main route of metabolism of 
glucose in the lens. 

Lens is devoid of blood vessels and has low metabolic rate. 

• Lens contains 60% water and 34% proteins. 

Transparency of lens is d/to optical homogenity of lens 
fibres which is dependent on the tightly ordered packing of 
soluble crystalline proteins. 

• Complicated cataract 

Secondary to inflammation/degeneration (Iridocyclitis, 
choroiditis, high myopia, RD). Chronic anterior uveitis 
is the most common cause. 

Posterior subcapsular cortical cataract and spreads in 
axial length. 

° Bread-crumb appearance/Polychromatic lusture/ 
rainbow cataract. 

• After cataract 

Posterior capsular opacification (secondary cataract) seen 
as a complication of ECCE. Ring of Sommering and 
Elsching’s pearls are seen. Pupillary block glaucoma 
may occur because of membrane. Treated by Nd-YAG 
posterior capsulotomy. 

• M/c complication of Morgagnian cataract: Phacolytic 
glaucoma. 
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PHIHA1M0 


. m complica.ion of ky^mumc nuclear sclcros.a. 

Sublimation of lens. 

• M/c complication of steroids in e>e. 


+ Atodwr ccmoctc run wore / „***,. 

4- Posterior staphyloma is seen P Sx 

4 - Post- traumatic cataract m a c i preve nt 

f/b correction of refractive errors with gloss 


Subluxation of lens, Ectopia l entj 

Cong, dislocation of lens 



in fro n , 


Developmental /Newborn Cataract 

Lamellar/Zonular cataract 

• M/c congenital cataract causing diminution of vision. 

• Autosomal dominant. 

. A/w Vit. D deficiency, hypocalcaemia, maternal rubella 

inection b/w 7-8 week of gestation. 

. Small linear opacities like "Spokes of a wheel (riders) 

mavbeseen. . . . r . 

T/t- Surgery is not indicated in visually insignificant 

cataract 

• Unilateral cataract should be operated immediately (within 
days after birth) and is f/b immediate IOL implantation. 

» Bilateral cataract should be operated within 6 weeks o 
birth, 2nd eye is operated with in few days after first eye. 


of 


iris 


[Mn: STM/IN Home of/ AISHWarya] 

INTRAOCULAR LENSES Jlnij 

• Anterior chamber IOL- Lie emi re | 

has higher incidence of UGH Sv . m 
keratopathy. n ro,Tl e and ^ 

• Posterior chamber JOL- ’I n the b 
Commonly used model is modified CM fl ' Xation ' is 
o Rigid IOL: made entirely of PMMa^ 

o Foldable IOL: Implanted through 

(3.2mm)after phacoemulsification . Sma " incj^ 

silicon, acrylic collamer, hydrogel ' S ^ tin * 
[Mn: SACHin] * 

° Kollable IOL: Implanted through 
(1 mm) after phakonit technique, made u" 1 '^ 

• SRK formula is used for calculating P0Wer P °! h) S[ 
P = A - 2.5L - 0.9K (Where P = Power ° L V 
constant, L = axial length of eyeball in mm 

A scan and K = average corneal curvature by^”" 1 "'^ 


POINTS TO FOCUS 


•> M/c type of congenital cataract —> Blue dot cataract 
■f- M/c type of congenital cataract causing diminuition -> 
Lamellar cataract. 

4- M/c type of cataract in congenital rubella -» Nuclear pearly 
cataract. 


] CONTACT LENSES 


Lenticonus 

Anomaly in which post/ant pole of lens assumes a conical 
shape 

• interior lenticon us —> Ehlers Danlos syndrome, 

Alport Syndrome 

• Posterior lenticon us —> More common because lens 

is thin posteriorly. E.g. Lowe 
syndrome 



• Thiomersol used as a preservative in contact lens 
solution. It can cause allergic conjunctivitis 

• Contact lens in keratoconus: RGP lens, Rose K | ens 

• Toric lenses - Contact lens with cylindrical correction 

• Hard contact lenses are made up of PMMA (P 0 | v 
metha acrylate) 

• Soft contact lenses are made up of HEMA. 

• Uses of contact lenses: 

° Anisometropia 
° Aphakia (unilateral) 

° Astigmatism, irregular type 

(Keratoconus, corneal scar) 

° High myopia 
° bullous keratopathy 


^ ^toto phobto ) 


. ^ Alf’ l,llSn ' ^'.niTcrscIcru 1 lenses - Cias permeable scleral 
^ J V , th c0 rneal d/s, keratoconus, SJS etc. 


the corneal epithelium is seen, it j s 
>V‘ ||; ' r c ba Found in soft contact lens wearers who 
* '(^ca^^^tap water. Painful condition d/to perineural 



FOCUS 


\i^^^ontact lens users -> Pseudomonas. 
^../cini ^ 00 in ran develop antibiotic resistance by biofilm 

It#'*’"! 0 "* contact I'” to'* 1 ''*- 
or° duCtl ndophthalmitis after IOL is caused by Propioni- 

¥ oP* et e 

+ Late 


] 


acne. 





18.12 


glaucoma 


• Normal IOP: 10-21 

• s < 5mm Hg mm * ^ and norma ' diurnal variatation 

Normal rate of aqueous production is 2.3 pL/min. 




' of glass with refractive index 1.52. 

, tf ade UP ° seS are made up of Columbia resin (CR 39). They 
, Pl astlC than glass and do not shatter. 

^''honate glass lenses are very light and thin. Scratch 

* *t!^ ce anc j unbreakable. Offer UV light protection. 

children and payers. 

^ cal lenses used for both near and distant vision. 

* Plf f leal lenses are also called progressive lenses. 

* ‘ are prescribed for 6 weeks after cataract operations. 

* glare lenses: They have anti reflective coating. They 

* e clare from head lights and computer screen. 

, photochromatic lenses: Darken in sunlight. 

APHAKIA 

* Aphakia means absence of crystalline lens from eye. 

« All accomodation is lost. Eye becomes highly hyperme¬ 
tropic. 

Power of aphakic eye is 44 D. Image is magnified by 33% 
in apkakia. 

Cl/f: Deep AC, jet black pupil, tremulousness of iris, loss 
of 3rd,4th Purkinje images (Only 1st, 2nd images are seen). 

* Jack in the box phenomena is seen. 

* T/t: 

Post, chamber IOL implantation is TOC. Contact lenses 
can be used. 


smlilr 1 HerCdltary ’ myopes ’ diabetics, cigarette 

used FiH ( ' Confcal scanning lsaer topography is 

cun a*- y 8 aUCOmatous cha nges include vertically oval 

nerve SayTr.^ ^ ^ CUP ^ 3tr0phy ° f fCtinal 

. e d glaucomatous changes: thining of neuroretinal 
.note ung of rim, nasal shifting of vessel (Bayonetting 

lamell P ^ Sat '° n op ret 'nal arterioles(pathognomonic), 

ml fuld defects: Isopter contraction is earliest but 
muted diagnostic value. Paracentral scotoma in 
jerrum s area is the earliest clinically significant visual 
field defect. Tubular vision is seen in advanced cases. 

Temporal island of vision is more resistant and is lost in 
the end. 

Investigation 

Goldman's tonometer. Most reliable in measuring 10T. 
Applanation tonometer: More reliable than indentation. 
Tonography: To measure the facility of aqueous outflow. 
Campymetry: Central visual field charting. 

1 Diagnosis: 

° POAG: raised IOP > 21mm Hg + Optic disc cupping + 
visual field changes. 

0 Occular hypertension: raised IOP > but no optic disc 
cupping and visual field changes. 

° Normal tension glaucoma (NTG): Optic disc cupping 
+ visual field changes but IOP lower than 21 mm Hg. 

* T/t: Topical p blockers are first choice of drugs in poor 
patients. PG analogues(latanoprost, bimatoprost) are drug 
of choice in affordable patients. Pilocarpine is not 
preferred in younger patients as it causes miosis and spasm 
of accomodation. Atropine is contraindicated. 

0 Laser trabeculoplasty can be done with argon or diode 
laser. It is a temporary solution, not a cure 
0 Trabeculectomy is the gold standard and is most 
frequently performed filtration surgery for POAG. 
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Types of Glaucoma 



I p0 aG Degenerative 

(Pnmaryopen change 

jingle) in outflow (>20 


Trabeculectomy P Hocked 

PG 

analogues 


drops 
(1st t/t) 


ACG 

(Narrow 

I angle) 

Buphthalmos 

Acute congestive, 
Narrow A of 

AC (< 20*) 

Defective uveo- 
sacral outflow 

Laser iridotomy 

Goniotomy, 

trabeculotomy 

Absolute 

- 

Cyclo¬ 

cryotherapy 

Malignant/ 

Inverse 

Aqueous 

misdirection 

syndrome 


Neovascular 

CRVO, DM, 

Eale’s, SCO 

PRP with 
Argon-Laser 


Atropine 


PRIMARY ANGLE CLOSURE GLAUCOMA^ 

• M:F ratio is I :4. 

• Most common in fifth decade life. 

• Anatomical risk factor for development of PACG 

° Hypermetropic eyes with shallow AC (narrow anjje o 

AC) 

o Small comea. small eye ball 
» Bigger size of lens/ciliary body. 

• Pupillary block mechanism is the main mechanism of 

angle closure. 

Stages of Narrow angle glaucoma 

1. Prodromal stage: 

Transient attack of T JOT, colored halos, shallow AC 

2. Stage of constant instability: 

Diurnal variation oft IOT 

3. Acute congestive stage: 

Sudden neuralgic pain, intense ciliary congestion, vertically 
dialated non -reacting pupil. A typical attack occurs in one 
eye in dark environment in emotionally upset pt. Aqueous 
flare, glaucomatous cupping. 

4. Chronic congestive stage: 

Cupping of optic nerve head. 


5. Absolute glaucoma stage : 
Hard, painful and blind eye. Cil 
may develop. 


hary/ e 


luatr 


Fincham test can differentiate b/w h 
immature cataract. a °s 

logt's triad in acute cong es tj Ve 
of iris atrophy + slightly dilated 
glaucomaflecken (anterior subca 
Glaucum flecken are seen 


s <a. 


% 


of 


e V, 




V 


glaucoma. 


n 

0 1 \ 
in 


a PsuI ar 


POINTS TO FOCUS 



, . 3ce s in 

facial nevus . 

+sei ZL 


' Phot, 




% 




'ho r. 


r %, 


% 


y Vogt triad has been used at many p / 0 
-y in Tuberus sclerosis r ■ - 
insufficiency. 

4- Congenital glaucoma: Lacrimation + 
rospasm. 

•V Congenital toxoplasmosis: Congenital 

+ cerebral(diffuse) calcification (3 ' c 'j Cororoc f+c/i 0( 

F In angle closure/acute congestive glaucom 

• Sympathetic stimulation can precipjt ate 
so epinephrine and atropine are contrain^ 

• Atropine is contraindicated in all t ^ G 

except malignant glaucoma. ' Pes of gla Ur „ 

T/t of acute congestive glaucoma 

• M/m of ACG/ acute angle closure glauco 

surgical. ma ls ^enij^ 

• Medical m/m: I/v mannitol and oral ac 

be used. Emergency and temporary mea ^° laniide 
crowding of iris by instillation of pilocarpi,^ t0 ^ 

• Surgical treatment: is definitive and j s ind ^ 
peripheral anterior synechiae are formed - ^ 


are rormed in | e «,u “ 

of angle of AC and as prophylaxis in the other e * 
o Surgical peripheral iridectomy ^ 

0 Nd YAG laser peripheral iridotomy i s deflnitj 
preferred t/t as soon as cornea clears. ' e ailli 

0 Prophylactic treatment in fellow eye - L ase 
surgical peripheral iridectomy is performed^ 
fellow asymptomatic eye some days after surgery ' 



SECONDARY GLAUCOMA 

Lens induced (Phacogenic) glaucoma 

• Lens induced secondary angle closure glaucoma 
0 Phacomorphic glaucoma: Swollen lens. 

0 Phacotopic glaucoma: Anterior displacement of lens. 


n j ar y open angle glaucoma 

Ce i S ula°i* coma: Trab ^ cuIar meshwork >s clogged a,i 9nant/cilli ar y block/inv 

Complication of 


- iiid l,c . t iiau LU,, "'‘ 

< and macrophages. 


'"ic" 41 ’"!!hv' l aclic glaucoma: Acule Inflammation 


jriaucoma 

otein 

hV 1 *-’"”' nhy ,aC,,c B - 

rw c ge n-antibody reaction. 

' e t o an, ' c ' glaucoma: Trabecular meshwork i S 

.misP^^s particle floating in AC. It occurs after 

’Viatic rupture oflcts. 

tary G ,aUComa 

n an”le glaucoma d/to clogging of trabecular 

1 young my°P ic ma,es - . 

^cufS in y osit ion on the posterior surface of comea k/a 

' ^' nberg’s sP ind,c ‘ r . 

^ropW in pCriPl ’ ery ' S ' 

d „exf°' iati ° n Synd ° me 

P* eU , cn angle glaucoma d/to systemic d/s causing 
, Seco ndary v loid like material in AC -> Trabecular 

secretion 01 

blo ck ' -f 0 iiative matrial, dandruff like appearence 
# P5 eud ^ it AC ] r i s atrophy (moth eaten transillumination 
d tar get like deposit in lens is characteristic. 
defc ct ) 3,1 [jne . on gonioscopy pigment deposition 

‘^o^ schWalbC ' Sline - 


oth§£ 


laucoma 


erse glaucoma 

trabeculectomy " ^ intraocu,ar operation, m/c after 

* Marked raised IOP ' 

flat A £ ln ear| y Postoperative period, persistent 

* Medical t/t’ a* 

vitrertrv r °pme eye drops, if it fails parsplana 

vitrectomy is surgery of choice. 

T/t of Congenital or infantile Glaucoma 

• Medications are not very effective 

• If e ^ ecl ' ve surgery is goniotomy or trabeculotomy 

' v, ,^ rrnS 0p trabeculotomy fail then a trabeculectomy 
e p' th Pharmacological modulation may be considered 
rognosis is worse if the glaucoma is present since birth 
est if it is from 2 months to 1 year of age. 



mm® 


VISUAL CYCLE 


Deovascfflar Glaucoma 

.Characterized by rubeosis iridis 

, Causes -> CRVO (36%), Diabetes (32%), Sickle cell 

* retinopathy, Eale’s disease, Chronic RD 

, NVG in CRVO also k/a "100 days glaucoma" 

, T/t- Pan retinal photocoagulation(PRP) with argon laser. 

Epidemic Dropsy glaucoma 

♦ Toxic and hypersecretory glaucoma which is non 
congestive in nature and caused by the toxic action of 
sanguinarine. 

♦ Sanguinarine causes generalized capillary dilatation and t 
formation of aqueous —> markedly T IOT. 

» Coloured halos are seen. 

• T/t-Anterior sclerotomy is TOC. 


18.13 

Visual impulse is a/w -» The condensation of opsin with 
vitamin A aldehyde (retinal) 

Visual pholotransduction is a process by which light 
signals are converted into electrical signals in rod cells, 
cones, and ganglion cells of retina.h 

Parvocellular Pathway 

• Located on layers 3,4, 5, 6ofLGB. 

0 Carries signals for colour vision, texture, shape of object 
and fine details. 

[Mn: CVTS Deparment] 

Magnocellular Pathway 

0 Located on layers 1 and 2 of LGB or lateral geniculate 
nuclear laminas 

0 Carries signals for detection of movement, depth and 
flicker 

• It recieves signals from M - cells. 
e In LGB ipsilateral (temporal) inputs goes to —> layers 2, 

3, 5 while contralateral (nasal) inputs goes to —> layers 1, 

4, 6. 

Blobs 

Are cluster of cells arranged in mosaic in layers 2, 3 of visual 
cortex. They are concerned with colour vision. 
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JPHTHALMO 


R ° ,e ° f . .plls are interneurons that 

. Bipolar cell, R««' ^ “„ formati „„ from a IfeM 
form a part of the diree hotoreC eptors to ganglion 

source to the brain. It conn each ot | ier . 

cells. Horizontal cells bipolar c retjna Amacrine 

are interneurons in tne 

. Anmcnne a/A- ar f { {(0 retinal ganglion 

cells are responsible for . jjght conditions 

cells. Color and luminosiry under c angm and 

is regulated by amacrine cells. It con 

sanglion cells. . tjna t | iat 

retina), the axons of ganglion cells become .he optic 

. aid cells: These are the supporting cells 
Help in binding of retinal layers. It tncludes Mnller , 

astrocvles and microglial cells. 

Dopamine (DA) and acetylcholine (Add arc nemo u . - 
miners that arc present in the visual pa, foray. DA is pres¬ 
ent in the retina and is a/w the interplexiform cells an 
horizontal cells. Ach is also present in the retina and is a w 
displaced amacrine cells; it is also present in the superior 

colliculus. 


18.14 


RETINA 


■ Layer of rods and 


• Most radiosensitive structure in retina 
cones. 

• Most radioresistant structure in retina -» Ganglion cell 
layer. 

• Macula lutea has a diameter of 5.5 mm. 

• Blood supply of retina: Retina has dual arterial supply 

° Central artery of retina supply —> supply deep 6 layers 
o choroidal circulation supply —> superficial 4 layers. 

• Anterior blood retinal barrier is formed by endothelial 
cells of retinal capillaries and posterior blood retina! 
barrier is formed by retinal pigment epithelium. 

• Retinal blood vessels are the only vessels which do not 
have adrenergic nerve endings (So they are NOT controlled 
byANS). 

• VGEF is thought to be the most important molecule 
involved in the neovascularization of retina. 

• Cholinergic amacrine cells (inner plexiform layer) can 
secrete Ach and GABA. 

• A-waves in ERG are produced by - rods and cones. 


D IABETIC RETINOPAT HY 

• Common in DM type I (Also chn 

• F>M. 


ces 


wpdk, 


Most important factors i n d ev 
Duration of d/s and control ofKi ^ ° Pm ent , 

... Mood ci, Of k 

Fundus examination is advocated j Ugar ' ^ 


while in type II immediately. ^ ^ 
Severity of DR is more in type 2 




% 


NPDR(Non 

progressive/ 

Background 

retinopathy) 


PDR 

(Progressive 

DR) 


M/c form 

Earliest sign of NPdr kr 

nucroaneurysm ( +m . . 0p/ H 
Macular edema is m/r ' nner n Uc| P 
(blindness) Cause o 4 

Hard exudates V ' S| 


Focal argon laser pho"^ 1 s P°ts 

Neovascularization is ha | | aGUla ' i0n 

Venous dilatation and ar 
occurs. * er iola r 


"Qn 


S and 


RD leads to blindness 
Vitreous detachment 
hemorrhage 

T/tpanretinalpho,ocoa gul;it . 

vitrectomy dgU| ati 0n 


tonsi 


!r 'cti n 


vitre 0 


'us 


:oa gulation 


Indications of panretinal photoc 
(scatter laser) 

1. Progressive diabetic retinopathy (PDR) 

2. Proliferative retinopathy of Coats 

3. Neovasculsarisation of iris 

M/m of Diabetic Retinopathy 

1. Background -> Control, f oIlow 

2. Maculopathy [CSME] -> Focal retinal photoc 

3. Diffuse leaks around -> Grid photocoagulatio^ 11 
macula 

4. Pre proliferative stage -> Frequent review 

5. Proliferative (PDR) -» Panrelinal photoco 1EU | lSo . 

6. Advanced disease -> Vitreo-retinal surgery 

• Photocoagulation with double frequency ND YaC las 
532 nm is preferred. 

• Laser t It is C/I in ischaemic diabetic maculopathy 

Important Eye Findings in DM 

• Snow flake (snow storm) cataract: 



opacities develop all over the cortex giving 
v fl 3 ^ L . S , r0 |our to the lens. There is accumulation of 

''Tfr U ctose ' n lenS ’ 

stage: Tractional RD, senile cataract, 
w f la ucorn3 etC ‘ 

®Lv» scU r,R is the commonest cause of spontaneous 
$' f < a ernor«- hi * e in adu,,S 


itr c 


oUS 


RETINOPATHY 


of the retinal arterioles is primary 


i A 1 * ' n ctrict» on 
V’aso c ° n ( | lC raised BP. 

' respond 1 ^ nasa] arte rioles is the earliest change seen 

• Kl ”c.«mu"hl ion . 

on 


• T/ h Immediate lowering of lop K 

mannitol. Inhalation „ r °V y “ ccular i v. 

angiospasm 0 S ‘" (,5% °= +s «>,) '» 

Retinal Dystrophies 

> component. '*******■ wi,l > » 

pigment epithelium "s7 t>ystropt ’^ 01 la >'« of rclinal 
Only d/s where EOr ? *“ 

* W hu ' ER0 <• ''»™al. 

•Me.* -op..* ™cuC:r 6i v-rrr:r * a - 

appearence". Both EOG and ERG art norma " ' 



i,i;CX ani . n 

fupd Kcith-W'ageucr-Barker classification ) Retinal Degeneration 

_ r\ f milfl nrf#»riol _ 


(jradift 
, Gt^ c 

. G(^ c 


Gra^ 111 


Consists of mild arterial attenuation, 
broadening of the arteriolar light reflex. 
Marked generalized narrowing and 
focal attenuation of arterioles, S- shape 
deflection of veins at A-V crossings 
(Salu’s sign). Exaggeration of light 
reflex. 

Grade II + Copper w iring of arterioles 
flame shaped hemorrhages, cotton wool 
spots, hard exudates. 

Banking of veins distal to AV crossing -> 
Bonnet’s sign. 

Tapering of veins on either side of 
crossing —* Marcus Gunn’s sign. 

Grade Ill + Silver w iring + j±apillocdena. 
Macular edema+ 

[Mn: Baby Salu BCG IS Pending], 


Peripheral rclinal degeneration (Lattice and Snail inch 
-1PC), found |„ -a Myopia. Marfa „,. nns , s , k , t , 

' SSS;* ,o prewm ™ 


Grade IV 


q T He r d iseases of retina 

Central Retinal Artery Occlusion (CRAO) 

i M/c cause ret *nal artery occlusion is atherosclerosis 
related thrombosis at the level of lamina cribrosa. 

• Here is sudden painless loss of vision. 

• Signs - Direct pupillary reflex is absent (afferent pupillary 
defect), narrowing of retinal arterioles, milky white retina 
due to oedema. In central part of macula cherry red spot 
is seen. "Cattle tracking" appearance (segmentation of 
blood column in retinal vein) is seen on fiindoscopy. 


POINTS TO FOriK 

* PUrtSCh :' 5 r ' tino »**V " a traumatic retinal angiopathy m/c 
seen after head/chest trauma (d/to occlusion of posterior 

ret,not artery). Also seen in acute pancreatitis, SLE, after child 
o/rtn. 

* '"'7' ' s ter detected by-, ,„ diml 

ophthalmoscopy. 

* ETDRS (Early Tr '°t™nt for Diabetic Retinopathy Study) is 
used for early detection of vision In DR patients. 

* S , a '! peeper f undus ^ seen in -> Congenital rubella, syphilis, 
Leber amaurosis. 

* CMVretinitis -> M/c ocular infection and m/c cause of retinitis 
m AIDS patient.Crumbled cheese, tomato sauce and cheese, 
ketchup/ pizza pie/ brush fire appearance is seen 

* f ld “‘"Why in CRF _> Mimic hypertensive retinopathy 
but tendency of exudate formation is marked. 

Cherry red spots are NOT seen In -> Krabbe's, CRVO, DM, RP. 


Eales D/s 

Idiopathic inflammation of peripheral retinal veins. 

• Seen in young males, B/L disease 

• D/to allergy to tubercular Ag. 

• Presents with sudden painless loss of visiond/to recurrent 
vitreous h'age. 
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. steroids Pholtxoagulalion and in severe 

T/ ' : S>S 'Tnin «co in reiinal neovaseulansa.ton. 
cases vitreoretmai sur^ ; 


Angiod Streaks 

. Breech in Bruch's membrane. p a cet's d/s, EDS, 

. Seen in £seudoxanthoma clast.cum, Ea^is 

jhalasscmia, £>C D 
[Mn: - Pseudo PETS] 


lulls Eye Maculopathy 

Circular bundles of dilTercnl shades or pink/orangc arc 

Seen in progressive cone dystrophy, Stargadfs d's. Bailer 
Boudet- Btedel syndrome, hydroxy ehloroqutnc 
toxicity. Chloroquine also causes corneal deposits. 

entral Serous Retinopathy (CSR) 

Spontaneous serous detachment of neurosensory ret.na m 
macular region usually unilateral. 

Young males (20-40) years, type A personality. 

C/f- Micropsia and metamorohosia. 

On opthamoscopy circular ring reflex is seen. 

FFA: Smoke stack/enlarging ink blot pattern. Mus iroom 
umbrella configuration is seen. 

Selflimiling disease, no t/t required. 


lystoid Macular Edema (CME) 

■ Collection of fluid in b/w outer plexiform (henles layer) 

j r _ A fin 


and inner nuclear layer of retina around foveola d/to 
leakage from capillaries. 

Causes: 

° Inflammatory (all causes of posterior uveitis), 
t> Degenerative (Retinitis pigmentosa), 

° Irvine gass syndrome (CME after cataract surgery) 
Opthalmoscopy: "Honey coomb appearence 
FFA: "Flower petal pattern". 


Age Related Macular Degeneration (ARMD) 

• Irreversible painless loss of vision in elederly >50yr. 



• Types: 

° Atrophic: (Dry/non-exudative type) is m/c. No t/t 
available. 

® Exudative : (Wet/neovascular type) treated by argon 
laser,photocoagulation etc. 


• Intravitreat witi-VEQl' 

, ... "k'Off.y 

bevacizumab.ranibizumab andAiV 

.. AIJMH rmim.lu, ll b' 


. .. u,,,ua a ndAfiih, (c ^ h 

wet ARMD (macular edema of d - ^ Ce Pl) a V 

retinal veno-occlusive d/s are other X S'' 


mdica »ioll! Pa| hi 


N. 


S 


RETINA L DETACHM ENT|p D) 

• Separation of neurosensory retina ft 

• In RD, anterior segment examinati° mpi8ni ent 

fine pigmented cells/tobacco dust^ ^ ''HiTS* 
the vitreous k/as Shaffer's sign, ,he 

pathognomonic of a retinal break in i-° 

• RD is beg-standing RD tes IOT 

• Types of RD: 



<D 

trt 

3 

nj 

U 


u 


A/w retinal breaks 

• Myopia 

• Aphakia 

• Lattice retinal 
degeneration 

• Trauma 


• Floaters 

• Photopsia 

• Sudden painless 
loss of vision 

• Retinal breaks in 
upper temporal 
quadrant (m/c 
site). 

• RAPD 


Neoplasm 
'•e. malig nant 

melanoma 
of choroid, 
retinoblastoma 
Infection 
Vascular 
iesion - CSR, 
exudative 
retinopathy 

No photopsia, 
tears, folds, 
undulation 
seen 

Shifting fluid 
with gravity is 
hallmark 
Opaque 


Ver >Sl0Wty 
* focalized 


• Greyish reflex 
in distant direct 
opthalmoscopy. 

• Shaffer sign d/to 
tobacco dusting. 

• Sealing of retinal 

• Spontaneous 

' p an plana 

breaks 

regression, 

vitrectomy 
and internal 

• Scleral buckling/ 

Enucleation if 

encirclage is 

neoplasm+ 

tamponade 

primary aim 



’ retina 


Bony 

(Most 


p | - - 

*f|f> at ivc dystrophy of photoreceptors of 

• 5 ^ diC r 3 c,eristic feature is nyctalopia (night blindness) 

' M 05 ' of 

' ett Tr ' a lisc + Attenuated/narrowed arteries + 

' pi* "tfione corpuscle formation. 

Afield change' 

yisua' ||C je jn perimetry annular or ring scotoma 

* firs' ch ° ng (lr finding) later -> tubular vision 

^ ,cr,s 

, 2tyP eS ; „ nnC type -> Progressive night blindness and 
. Rod c . 
n c\ vision- 

111110 rods type -> Day vision affected 
• COtie differentiate b/w these two. 
is'sub normal (amplitude 4-) 

♦ ^ Absence of light peak. 

E ° stemic association: Usher's syndrome (deafness) 

* ^ CS> a ,\v Laurence-Moon-Biedl syndrome, NARP 

e (Neuropathy + Ataxia +RP), Friedrich’s 
• a betalipopn> teinemia (Bassen Komzweig d/s), 
dyne's, Refsum’s d/s, Hallgren's syndrome, Ream's 

Lie syndrome, etc. 

J; t No effective t/t (Vit A may be given). 

g ig TSTO FOCUS _ 


• AVovttVf«/„ rfe|/J . . 

tabetic retinonathv * S Seen in P ro, iferative 



S 


EED 2 ! 


[3'C] 


18.15 


OPTIC NERVE 


Length of optic nerve is: 3.5 to 5.5 cm 
Longest part of optic nerve is intra-orbital (2.5-3 cm). 

defect) 8 " ° f 0Pt ‘ C nCrVe d/S ' AP ° (afferent P u P illaf y 


01 


J Optic Neuritis 


+ Uvea 1 ff usion syndrome may be a/w -> Small hypertropic 

—. . 

EHISfi HBHH I 

yes but NOT a/w myopia. 

1 uivretinopathy is c/by -)• Cytoid bodies 

Usually affects 

Onset 

U/L 

B/L 

- - 

Sudden 

Insiduous/chronic 


Loss of vision 

Marked 

Negligible, Gradual 

Important Retinal Findings 

Tenderness 

+ (At the insertion 
of MR and SR) 

- 

• Cotton wool spots are d/to focal ischemia in the nerve fibre 

Other symptoms 

- 

Headache, N,V 

layer. Found in HIV retinopathy. Acute branch retinal vein 
occlusion, CRVO, DM, HTN. 

Swelling (Edema) 
of the disc 

2-3 D 

>30 (Marked) 

• Flame shaped (or striate) hemorrhages in retina are d/to 

Visual field defect 

Centrocecal 

Enlargement of blind 1 

superficial hemorrhage in the nerve fibre layer of retina 


scotoma 

spot 

and seen in hypertensive and arteriosclerotic retinopathy. 

Posterior vitreous 

Fine opacities 

Clear 

• Macular star is d/to accumulation of transudate in Henle’s 

Fluoroscin angio 

Pulling of dye 

H'age and exudates 

layer and is seen in papilledema and hypertensive 


around vessels 

are seen (cottonwool 

retinopathy grade IV. 



spots) 

• Macular scar is found in healed chorioretinitis. 

Pupil 

APD, consensual 

Normal except in 


reflex +nt 

severe cases 
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. fibres of 

• Ischemic optic neuritis. 

1'^^rial:altitudinal fieldSudden 

. Most prominent symptom of op.tc 
painful loss of Vision. 


Toxic Amblyopia 

• Field defect in Tobacco amblyopia:centro-ceaca sco 

• Amaurosis: Total loss of vision. 

• Amblyopia: Partial loss of vision. certain 

. Amaurosis fugax: Transient loss of vision -n 
mannner (fits, superior-, middie -then mfenor). 


Optic Nerve Glioma 

» ON glioma is an astrocytoma. 

» Common in NF-1. . . 

► Proptosis, Amblyopia: Partial loss of vision. 

Seen in children 


EX POINTS TO FOCt/T 


Optic sheath meningioma is a/w V, lass * proptosis in middle 
Optl'Tsc angioma is o/» V™ syndrome in 3-4th 

Optic nerve lesions are aM absent direct and consensual ■ 

Vitamin B12djficiency canp_raduce_ceMoce calscotama. - 


i. Mitochondrial Disorders 

eber's hereditary optic neuropathy (LUOS): 

D/to mutation at maternal mitochondrial gene. 
Atypical as pupillary reaction is normal. 

Chalky white opyic disc. 

ironic progressive external ophthalmoplegia (Cl LU). 

Mitochondrial disorder. 

>tosis without diplopia. 

rn's Sayre Syndrome (KSS): 



Concomitant 

(Non- paralytic) 
PD = SO 


Paralytic Squint 

i 

SD > PD 

( 2 ° deviation >1°) 


Heterotropia 
(manifest 
squint) 


Esotropia 
(Convergent) 
One or both 
eyes turn 
inward d/to 
LR palsy 


0s 5ed/ 

5°7 0n vm OL 

diplopi a 


Exotropia 


[Remember Crossed in exotropia] 


Crossed / 

H et , er0n V^OU 5 

d'P'opia j n 

n 3f d nerve 
Palsy 


Sur, 


Convergent squint or Esotropia or£ SO d 

• Denotes inward deviation of one or both ,af, ° n 
deviation is fairly large 

• Infantile esotropia develops within 6 month 

limitation of ocular movements and there is ° . ^ 
refractive error. n ° si 8ninc lw 

• Fixation is alternating. The child uses his right 

gaze and vice versa. ^ in Itjj 

• Horizontal nystagmus is seen 

• Inferior oblique m/s overeractivity is seen in 

the squint ° mi * I1Sj| f 


T/t of Amblyopia 


Amblyopia should be treated as soon as possible Thebes 
time to correct amblyopia is infancy or early childhood 
After the 9 yrs of age visual system is iully developed®! 
can't be changed. 


ns Saue Syndrome (AS ). • To correct amblyopia patching of the good eye (OcdiKi« 

i-orean mitochondrial d/s with onset <20yr c/by a ; , , ) 

l-organ mnocnonui 0 f norm al eye) is advocated for weeks-months h 

! of: .... 



itinitis pigmentosa + 

iy I of these -» Cardiac conduction defects, CSF 
in >1 g/L, cerebellar ataxia. 


V/l nejnej - -"^^ '1^111115, |fc 

children who can't tolerate a patch can sometimesb« trend 
with atropine therapy called penalization. (Tropicrnii 
is fastest acting least cycloplegic. Atropine is maxima 
cycloplegic, longer acting and deeper acting.) 


->C f ° r p a mbly°f’. ia 


Surgery 
with unilateral 


strabismus 


' for ^elusion (of normal eye) 

nven 1 ' 0 " 3 ^‘ modative squints Correction of refractive 

aCCOH ,_ Ipiicpc) 


%Ci otaCC °\nsse s anc * con,act lenses) 

> Sp t : oII „unt squint -» Orthoptic exercises 




<0 


053121* 


eye ball 


ul3f f -^ nBOdieS 

^'^,ee, 


0 


. Cb'P s 
. in,ra ° 

ml’ 1 ' 1 r, 

Chaleos* 


lCU lar FB (90%) 


KFrings(in descemet’s membrane) 

^ Sunflower cataract 

° ^^epithelium and lens capsule involved 
~ pjgmentary changes in retina, V n loss, mydriasis, 

sec. glaucoma 


^^^OPHTHALMITIS 

* f en 

a possible r- ,• ,nlc mal coats of the eye. It is 

Particularly ca^rraa 31 ' 0 " ° f M intTaocular sur S eries > 

glaucoma filtering > COrnea transplantation and 

Causitive organism: 

Exogenous 

!• Acute/early onset: 

2. DeTayed P o d ns™ ldlS ’ S ' Strepl °’ P seudomonas - 

•j p P ' e P'dermidis, s. aureus, strepto, pseudomonas 
• Post traumatic onset: 

Bacillus, s. epidermidis. 

Endogenous 

. Cereus ^' n dru 8 abusers), N. meningitidis, 

staph, H.infiuenzae. 

dogenous endophthalmitisis seen in immunocompro 
mised individuals. 


grfp: i NTSTOfocy^^ 

P** be detected by slit lamp + gonioscopy 
* part's locator is helpful in differentiating m 

^-magnetic F B - 
. . s v-accinn Q\ 


np + gonioscopy 
differentiating magnetic FBfrom 

' „on-r‘^ netlC, ' a ' 

Ic recession after blunt trauma to eye is d/to cleavage 
* Ju, the circular and longitudinal fibres of ciliary body. 


Photophthalmia and Photoretinitis 



1. Also k/a s 

2 . Cause/ Eye injury by 

3. C/F 


4. Prevention 

5. T/t 


Snow blindness 
UV- rays 

Corneal epithelial 
erosions 

Crooker’s glass 

Pad and bandage 


Eclipse burn 

IR-rays 

Macular burn 
-»scar 

Smoked lens 


POINTS TO FOCUS 


IK rays cause -» Glass blower's cataract. 
} UVrays cause —» Welding keratitis. 



18.18 


D/S OF ORBIT 


Shape of the orbit is —> Quadrilateral/pyramidal. 

• Capacity of the orbit is -> 30 cc 

• Orbit volume is-» 30 ml 

• Eye volume is -> 6.5 ml 

• Walls of orbit 

Posteromedial wall: M/c site of blow out # of floor 
(Situated just medial to infraorbital neurovascular 
bundle) 

° Medial wall: Weakest wall of orbit 
(Formed by cribriform plate of ethmoid bone) 

• Reid base line passes through the lowest part of the 
infraorbital margin and the middle of the external auditory 
meatus. 

• hare orbit sign is seen in sphenoid wing dysplasia. 


# OF ORBITAL WALL 


Orbital floor # are m/c site. 

Blow out iim/c involves floor of the orbit esp posteromedial 
wall of maxillary bone. Also orbital rim and adjacent 
bones. (In pure blow out # orbital rim is NOT involved)." 
Tear drop sign" or candle dripping sign on CT scan. 

White eyes orbital blow out # is common in <18 yr of age. 
Require urgent Sx repair. 
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» Signs: 

o periocular ech)TTioses 
o infraorbital nerve anaesthesia 

o Diplopia 

° EHoph-Wmos*™* severe^ ^ ^ children. 

Bony fragments gets into the otbi. reducing orbital volume. 
Pulsatile proptosis may be seen. 


1 Unilateral 

Bilateral 

Rhabdomyosarcoma 

ALL, 

Orbital cellulitis, 
orbital tumours/cyst 

Endocrine: Thyrotoxicosis 

Early stages of cavernous 
sinus thrombosis 

Late stages of CST 

Orbital varix 

Apert’s/Crouzon's 


1 Cavernous hemangioma is m/c benign intraconal tumour 
in adults. Seen in 2nd-4th decade. Presents with slowly 
progressive painless proptosis. 

Capillary hemangioma occurs in infants 6-10 months, 
mostly extraconal. have an arterial supply from either the 
EC A or 1CA. 

M/c cause of intermittent proptosis: Orbital varix (varicose 
vein in the eye).Proptosis is usually non-pulsatile and not 
a/w bruit. 


PTOSIS 


• M/s involved: LPS and Muller's. 

0 LPS palsy is a/w pseudo-enophthalmos (ipsi/L ptosis + 



cont/L proptosis). 


° Paralysis of Muller’s m/s 0r 
enophthalmos with ptosis. (W 
in Homer's syndrome. lta '* s 

Blepherophimosis is a congenital 
Classification: ^ndr. 


rv. i 




aaff) ... 


isv 

°m eo , S 


Myogenic Congenital 


PROPTOSIS (EXOPHTHALM OS) 

• Clinically significant proptosis is defined as a minimum 
difference of > 2 mm as measured by exophthalmometer 
. Hertel mirror exophthalmometers are used to measure t e 
degree of protrusion of the eyeball. 

► Carotid cavernous fistula (high flow shunts) may arise as 
a result of trauma or spontaneously. These patients have 
subjective bruits, proptosis, chemosis and vision loss. 
Causes of pulsatile proptosis : 

1. Carotico-cavemous fistula 

2. NF-1 

3. # Floor/roof of orbit, encephalocoele 


Acquired 
Neurogenic 3rd CN palsy 
Horner's 

Aponeurotic D/to 

dehiscence of 
aponeurotica 

Mechanical Conjunctival 
scarring 

Other causes 


■nversus) /e Pic r 


MG (M V a5 theni a 




fhayi 


ns) 


Post Op ( 

°!d age 


Trach '”"=.b, rnssis 

■SSstturoo,,,, 


T/t: 

o If levator fixation is good -> Fasan 

° ,f LPS is pa^lyzed -» Motais operat" 3 
° ^ congenital ptosis with poor elev ■ 
sling/ Hess operat". 1 


'Pety 


ition 


Fro 


18.19 


EYE TUMOURS 



In children 

• M/c intraocular tumour -> Retinoblastoma 

• M/c intra-orbital tumour -> Rhabdomyosarco 

• M/c tumour which metastasise to eye ^ 


N eurobla St0 , 


In adults 

• M/c intraocular tumour 


irtia 


Malignant melanoma chn 

M/c intraorbital benign tumour -y Dermoid cyst ft "- 


m/c orbital cyst. 

M/c intraorbital tumour 
M/c tumour of eyelids - 
M/c tumour of lacrimal gland - Benign mixed tumour 


-> Cavernous hemangio ma 
BCC 


RETINOBLASTOMA 


• M/c intraocular tumor of childhood. 

• M/c age of presentation in RB : 18 months 


lAl c 


est’ n 


italic 11 


jn RB: Leucocoria (strabismus is 2nd 


pf* s 

>>V tc) ■ RB are seen at 13ql4. 

J ut3 ti^ lS a |i cases only 6% are familial and 94 % are 

' i5 , /»’ 

• \o^ C ' en is enlarged. 

Sc f° ra,llt js common (Intra ocular/cranial). 

* ^|cifi cat, ° n 0 are done when tumour size is <3mm. 

1 js b/l RB + pineal gland tumour 

’ 5ffila‘ eral ^ jn rb while .OP is normal in pseudoglioma 
' i0 pis ^ ohosphogluco-isomerase and NSE are found in 
' \ t i lV 

*0- ocular malignancy in RB —» Osteogenic sarcoma 

- 


!. 


' ■‘■DjtTh 

1 li 

C 


Fig.: Axial CT of a case of retinoblastoma 


pgpilPO GLlOMA 


# Seen in 

o Tuberculoma of choroid 
o Plastic iridocyclitis 
o Toxccara choroiditis 
o RD, Retrolental fibroplasia 

• IOT is normal. 

i LDH is normal or ied in vitreous humour. 


Choroldrl Melanoma 


• M/c intraocular tumour in adult. 

• Poorest prognosis is of epitheloid cell type. 

• Best prognosis is of spindle type A. 


1 


18.20 


£25T e Rior chamber 


V, ^eo Us Opacities (Floaters) 

* K/as Floaters. 

* Can be: 



0 Synchfah?' hem 0 rrha S ic - Pigment cells 
° Asteroid hoj'iZ C M C ° mp0Sed of cholesterol bodies, 

° A luscanv i- Composed °f calcium + lipids, 
vessel. ' ,in " WS: Ver y SITial l sized remnants ofhyaloid 

* is composed of typel, collagen + hyluronic acid. 



Remnants of Hyaloid vessel 

* r? Smal,: Muscae volitantes 
Intermediate sized: 

Mittendorf dots (at the back of lens), 

, v rg "' ls,er Papilla (at optic disc) 

PPHV (t/of Pe,SIS,ent P'HPary hyperplastic vitreous 

fris^r ° f VeSSel> a ’ e ^ 



Inflama" Acute inflamma" 


of 

• Hair follicles 

lm/c) 

• Glands of Zeis 

• Glands of Moll 
Staphylococcus 


Acute 

inflamma" 

of 

Meibomian 

glands 


Chronic lipogranu- 
lomatomus 
inflamma" of 
Meibomian glands 



If chalazion is recurrent suspect mild refractive error c 
sebaceous (Meibomian gland) adenocarcinoma. 

• Telecanthus is a soft tissue problem in which inte 
pupillary distance is normal. 



Scanned by CamScanner 
















































■ fed Seen m vane > iEOPARD, 

ice is |td - vnert Noonans, lla; 

orge. Loc-ys-D'^ *** AndCTS en-Taw,l s 

Wolf-Hirschhorns, syn drome. 

' rri Ju cm. Morquio. Hurlers sy" 

^-r:sr ysp,as,a ' 

s? - s :^ £ >-*■ .** aftcr ' ch *‘ 

s^isTw-h iu-nms'greying o f eyelashes. 

:;^^o"" iid,,isa/wacne 

nS ' is adhesion of both bulbar and palpebral 

1 't va' I, results either from d/s (conjunctival 

nctiva. It results pemphigoid 

lae of Trachoma) or trauma. Cicatnci P V 

i levere cases, rosacea may cause symblepharon. 

blepheron is enlarged palpebral aperture. 

; P ..«,/ superior transverse hgamen es 

junction of muscular and aponeurot.c levators^ 

trimarity a support for the upper eyelid and superior 



Fig, A. Blepharochalasis; B. Cicatricial ectropion 



g, A. Basal cell carcinoma of lower lid; 
B. Squamous cell carcinoma 




.i. ificurin inhihitur and immunomodulator 


, n° v 


el c* ]cl " 


# Jt‘ s . prophylaxis and t/t of non-infectious 

ag erlt f ° r use d in LUM1NATE trials.Steroid sparine 


- Kfc. bc '"' e 


sparing 


Fig.: A. Crypto-ophthatmose; b. s eni , e 

[Courtesy of images: Dr. Pranay Singh 
Consultant Ophthalmologist, Cataract Lasik 
Surgeon, Vinayak Netralaya Indore] ' 4 Eye 


ophthalmic drugs 




Holmium 


UV 
(Excimer) 


Thermokeratoplasty 
corneal steepning 
by heat effect 

Mild hypermetropia and 
presbyopia 

Most popular now 
a days 

Used in refractive 
surgery LASIK, 

LASEK, Epi-LASEK, 
PRK procedures 

Myopia, astigmatism, 
hypermetropia) also 
used for photorefractive 
keratectomy (in Band 
keratoplasty) 



RjPOINfSTOFdcus 


□ 


""—fThomatropine may precipitate -> Glaucoma in 

y * tr 0 p ' n Li e individuals 

s jsceP uw . -cteroids are indicated in T/t of -* Anterior 

* n*? c0 

ijvef f, ’ s ^asteroids are indicated in T/t of-* posterior 

y Sp terV,C C ° 

u veitis , t/t with topical steroids (chronic steroid 
, c/c D f prolong* V 

f • - Glaucoma 


dr ° pS ! 7 Snnaed t/t with systemic steroidsCataract 
t ^ 1 — 


• All are mydriatic and cycloplegics except phenybW 

• Mydriatic used in children -> Atropine onitmem as jy 

power of accomodation is high. **' 

• Fastest acting mydriatic and cycloplegic -> Tropicamide 

• Mydriatic without cycloplegia -> Phenylephrine 

• Shortest acting mydriatic and cycloplegic -> T rop j camii 

Steroids are useful in 

1. Deep/stromal Disciform keratitis 

2. Anterior uveitis (Topical steroids are DOC) 

3. Phlyctenular conjunctivitis 

4. Interstitial, Rosacea/VZV keratitis (in late stages) 

5. Episcleritis, scleritis 

[But NOT USED in superficial keratitis] 



SER IN OPHTHALMOLOGY 


Argon 


Nd:YAG 


Diode 


Lasers used for retinol photocoagulation are —> Diode 

laser,krypton red laser,double frequency Nd.YAG 
■F C0 2 Laser is m/c laser used for laryngeal surgery. 

Holmium laser acts by coagulation effect in BPH, can be used 
for lithotripsy and all type of stones. 


18.24 


BLINDNESS 


WHO Blindness Criteria 


''Emm® 


I |t absorbs Hb and 1 
hemorrhage 

PDR, neovascular glaucoma, 
capillary hemangioma, RD, 
retinal vein occlusion, Eale's 
ds. 

\ 

For posterior capsuiotomy, 
iridectomies, 
iridotomies,cutting 
vitreous bands (vitreolysis), 
secondary glaucoma after 
cataract, tumours 


Retinal photocoagulation, 
glaucoma drainage 

. 



0 (Normal) 

1 (Visual 
impairement) 

2 (Severe Vn 
impairement) 

3 

4 

5 


6/6 to 6/18 N 

< 6/18 - < 6/60 Low Vision 


<6/60 - 3/60 

< 3/60 -1/60 

< 1//60-PL 
No PL 


Economic blindness 
(Work Vn) 

Blindness, Social 
blindness/Walk Vn 

Manifest blindness 

Absolute blindness 


J 


[Mn: LESMA] 

• Legal blindness is best corrected VA of <3/60 in better eye 
or visual field of <10°. (also k/as travel vision, patient is 
unable to count finger at 3 meter). 

• Economic blindness is best corrected VA of < 6/60 to 3/60 
in better eye. 

NPCB, India defines blindness as VA <6/60 to 3/60 in the 
better eye with the available correction (also k/as work Vn.) 

• Refer to ophthalmologist when VA is 6/9. 
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. ftCTjUmce ofWiodn«« 

. PKvdano of blindness in >50>T ' 

. Incidence of comet in him* - 6-6 /. 

. M/c cause of blindness worldwide -* cm 
[Cataract > rcfracive cirors > aphakic blindness) 

• M/c cause of blindness in India is cafarac 

fCataract > refractive errors > aphakic blindness] 

. .^Tanseofocularmorbid,*-*^Ref-acl~ 

* M/c cau.se of ocular morbidity m youngs Refractive 


o Central vitreous opacity 
o Nuclear cataract 


° Congenital deficiency of CO ne s 


M/c cause of Blindness/Loss of v - 

,s, °ni n 


OPHTHAi MO 


errors. . .., 

M/c cause of preventable blindness in children 


vitamin 


A deficiency. • 

, M/c canse of irreversible blindness worldwide (or m 

children) -* Glaucoma 

State with maximum number of blind -> MP/ Jand K 
SAFE strategy is recommended for the control o -» 

Trachoma 

Screening strategy for the control of blindness under 
NPCB -* High risk screening. 


In AIDS patients 
In Malaria 
In elderly 
In DM 

Proliferative type 
In NPDR 
In pregnancy 


CM V retinitis 
°P tlc neuriti s 
Ma cula r deg en 

tener ati 0n 

sssr- 

Toxemia oft 


[ P re gn, 


Vision 2020 


‘ancy. 




WHO programme includes S disea 

Cataract, Trachoma,Onchocerciasis Ch 
and Refractive errors. [TORCh], ’ ,,c,h °°d b|j n(j 

Indian programme includes: ^ 


Colour Blindness 


Cataract, Trachoma, Diabetic retin 0 p a th 
corneal blindness. Childhood blind ^ Gl 


Red-Green CB 
Blue CB (Triatanopes) 
Me congenital CB 


X-Recessive 
A-Recessive 

Green (Deuteronopes), blue 
rare. 

Blue 

In total congenital CB = Triatanopes (All colour appear 

gray). 

- -" 


---•uncss 

errors. [Excludes onchocerciasis] 

Common causes of sudden painful | 0ss 


la UCo 




and Rpr "^ 

He s 


Me acquired CB 


Acute congestive glaucoma 

• Acute iridocyclitis 

• Chemical and mechanical trauma to eyeball 

• Optic neuritis 


of vi 


'sion 


f POINTS TO FOCUS 


•F In Digitalis toxicity- Yellow vision (Xanthopsia) 

•F In Ethambutol toxicity vision is Red (Red remains green goes). 
■F Erythropsia (red Vn)- after cataract surgery, in snow blindness. 
•F Blue Vn is seen in -nuclear cataract, digitalis toxicity. _ 


Cortical Blindness 


Common causes of sudden painless lossof | 

• Macular edema, macular degeneration " 

• Eale’s d/s (vitreous and retinal hemorrhage)- You 

• Rhegmatogenous or primary RD: In elderly ^ 

• CRAO.CRVO 

• Methyl alcohol amblyopia 


D/to bilateral infarction in the distal portion of cerebral 
arteries. 

Pupillary reactions are preserved. 

Pt is unaware of blindness and may deny it (Anton's 
syndrome) 

Tiny islands of vision persist. 


LACRIMAL APPARATUS 



Hamaloropia (Day Blindness) 

• Seen in 

Central corneal opacity 


18 . 25 1 

• Tear production starts at 6 months. 

• Tear film has 3 layers 
Lipid (secreted by meibomian and Zeis glands) 

. Aqueous (secreted by lacrimal glands) 

. Mucous (secreted by goblet glands): Innermost layer 
Sjogrens syndrome (KCS) is d/to aqueous deficiency. 
Opening of DCR is made in middle meatus. 

Mumps causes dacrocystoadenitis. 


1. 

2 . 

3. 


,e^' D f 

of* s ,asis of 




das ,s o. secretions in the lacrimal sac d/to 
, fol 10 "’! llockage in the nasolacrimal duct (NLD) 

* v)i*f en ' l3 ,e liasenei ' 5 valve is m/c cause. 
wP eff ° r lone should be treated conservatively with local 

Lip h ° ra 

1 . don e in direction toward the nasal cavity 

lssa6 c f qnd medially with a clean thumb and index 

' ‘ vti' vardS d t he lacrimal crest. 


do"' 


0 er 


bch> nd 


manifestations of 

diseases 


• Herpes “ fcer ^ seen in Her Pes 

• ^urou c 't'u' C ““ ra “ re ‘ iiy ^ VariCC " a 

• " Cycl,,ic memb,i " e ' 

is ,he m,c cause of 

• In to!" i w^' OVte T h ' m0rrha ^ 

• M/c r ° f r SU,lden U,L IOSS of ■-V optic neuritis 
ICY USC ° an en ' ar ged blind spot (scotoma) -> raised 


of measles -> Vit A deficiency 

^ C ° CU Ises dacrocystoadenitis. 

# tf ulT ’ pS us conjunctivitis is seen in Diphtheria. 

4 Mcm bran0 



SPECIAL MENTION 


'"Tnerve is visible in -> Leprosy, Keratoconus 
• Corn ^ st part of sclera is -> Behind insertion of rectus m/s 
« ^‘ n ' 1L dcra i s thickest at posterior pole. 

e i js g/ w Wilm's tumour (nephroblastoma) 

/ ^ nin 1 . „-i rptinal telangiectasia is macular 


* ^ foveal retinal telangiectasia is macular vascular 
JUXta tality which may be be congenital or aquired. It is 
T c/by exudation or diffusion abnormalities of 



.. . USC cortical blindness —»• B/L damage to visual 
radiation or occipital lobe 

lopatif )^ 3Sdar arte T insufficiency, hypertensive encepha- 
c cause of permanent visual loss in elderly —> macular 

degeneration 

M/c cause of CRVO -» hypercoagulable state 

c T/t modality for acute angle glaucoma —> laser 
iridectomy 

M/c T/t modality for RD —v laser photocoagulation 
M/c cause of intermittent diplopia that occurs later in the 
day -> myasthenia gravis 

M/c cause of progressive diplopia —> compressive lesion 
(eg. tumour) 


abnon- 

a condition . 

• i -aoillaries in juxta foveal region.lt may be a/w DM, 

VC, multiple myeloma, CLL etc. 

^ a ’ rcuS gunn jaw winking phenomena/ Syndrome is 

• con .>emtal abnormality seen in 5% cases of ptosis. It 
manifests as unilateral jaw winking (retraction of upper 
eyelid during contraction of pterygoid or during chewing 
movements.) Levator disinsertion is required + frontalis 
sling surgery is done to avoid this phenomena. 

» Boxcer segmentation is seen in both arteries and veins. It 
is a sign of severe obstruction in CRAO. 

« Mizuo phenomenon is seen in Oguchi d/s., a rare AR 
disorder with congenital stationary night blindness. 

• Hard exudates seen mainly in DM (in other conditions e.g. 
HTN soft exudates are common) 

• Blue discoloration of sclera -> In osteogenesis imperfecta. 
Congenital blue sclera -» Congenital glaucoma. 
Pigmentation of sclera -> In Melanosis bulbi 

• Ring scotoma is seen in —F RP, chronic simple glaucoma, 
cataract. 


(e.g. tumour) 

M/c cause of sudden diplopia -» vascular lesion/infarction 
M/c cause of Argyll Robertson pupil —> syphilis, DM 
Loss of lacrimation is d/to injury to greater petrosal nerve. 


18.28 


SOME IMP. NEGATIVE POINTS 


0 Coloured halos are NOT seen in —> Steroid induced 
glaucoma. Open angle glaucoma. Tetracycline toxicity. 


Comeal opacity 
Epiphora (watering from eyes) is NOT seen in an infant -> 
in comeal dystrophy 

Follicles over conjunctiva are NOT seen in —> Spring 
catarrh, d/to use of soft contact lens 
Papilledema is NOT characterized by -> Loss of vision, 
afferent pupillary' defect 

[In Papilledema there may be transient blurring of vision 
but vision is never lost (which is often seen in papillitis)] 
NOT a feature of hypertensive retinopathy —> Arteriolar 
dilatation, CSR 

1 Cautery is NOT used for -> Corneal abrasion with 
Hypopyon 
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• NOT seen ' n oculomotor palsy -* Converge 111 sluin' and 

. i" ^ — 0I ’ hI " " 

. s S ,e"NOT indicated in - Fungal comea, nicer, 

.^^c,ion,c,^BRC na[jon 

. Indirect oph.hamoscopy is NOT usciul 

. ReX^"-“ NOT » fe,Ure °^ Ha ' lerVOrien ' 

. stroif are NOT indicated in - Fungal corneal nicer, 

. eye does NOT lead to Hypopyon 

. not done in advanced PDR -» Removal of ep.rettna 
membranes 

. Cricket ball injury to eye does NOT lead to -* Hypopyon 

• Endophthalmitis does NOT involve -*■ Sclera 

• NOT true of comeal transplantation -> Full e>e g o 
preserved in culture media. 

• WHO vision 2020 do NOT include -> Epidemic 
conjunctivitis. 

• NOT a common cause of childhood blindness -> 
Congenital dacrocystitis. 


Pali, 


epithelial ke 


e nt 




"entile, 




Usj, 


s ) 


Shi 


^ei 


RECENT POINTS 


78 . 29 [ _ 

7 Cystoid macular edema: "Flower petal" appearance on 
fluoroscene angiography and Honey coomb appearance on 
fundus examination. 

• CRAO —► "Cattle track"appearance on fundus exam ination. 

• Lacquer cracks with Foster Fuch's spot at macula is seen 
in -> High myopia. 

• Pegatanib is a anti-VEGF. 

• Photodynamic therapy using Verteporfin dye and 
diode laser is used in t/t of wet type age related macular 
degeneration. 

• Bull’s eye maculopathy is caused by —> Chloroquine 

• RNFL analysis is done to detect -» Pre-perimetric 
glaucoma. 

• Toric contact lenses are used in astigmatism. 

• Meibomian gland carcinoma can be mistaken for —> 
Recurrent chalazion. 

• Trichiasis is -> misdirected eyelashes. 

• Anecortave acetate is an angiostatic cortisone used in t/t 
of wet type age related macular degeneration. 



Refractive procedures preferred • 
cornea is —► 

o LASER (Laser Sub 
excimer laser, 

° Epi-LASEK removing e • 
epikeratome rest as LASER e ' la I 
Orthokeratology means reshaping of % 

contact lenses overnight, useful f 0r • Corr >ea b 
Beaded pappules in the lid margin^ WV 
Wiethe d/s (lipoid proteinosis). e Se en a ' ‘ 
Optic disc coloboma is also k/as m • 

Amsler sign is seen in Fuchs heter^h' 8,0r >' s y 
Sitting in I hr in darkness lead to re ij e ° mic ir id 0 c \ 
night blindness, it is k/as Mizu 0 -l^ 8 of SYm^S.' 


r "« 


J Dh^n VOlm. 

Congenital night blindness is seen j n % 

phenomena is also seen in it. ^Suchj^ 

Identify following technique used f 0r \ 

layers of retina in *" StUl bing n 


as*EES£^5SI 


. r* 





Fig.: Optical coherence tomograph 

Identify following images 


'V (OCT) 



Fig.: Madddox Rod 




Fig.: A. Cross cylinder for refraction; B. Placido disc 



Fig.: Autorefractometer 



Fig.: Fundus showing Optic atrophy 



Fig.: Fundus showing Roth's spot 



™ ^ mibuirectea eyelashes. 

lens^ 611 ''^ ament attac ^ es vitreous to posterior surface of 


Iris is thinnest at its root. 

Placido’s disc is for ant. surface of cornea 
MC orbital cyst dermoid cyst. 

n CSR there is separation of neurosensory retina and 
retinal pigment epithelium. 

Loss of fundal glow with painless loss of vision is seen in 
vitreous hemorrhage. 

Hemalaropia (day blindness) is seen in Central comeal 

opacity. Central vitreous opacity. Nuclear cataract, Cong 
def. of cons. 

In mature cataract post.segment is examined by B scan. 
Snow banking seen in intermediate uveitis (pars planitis). 
Neuroretmal rim of optic disc is thickest inferiorly. 

Orbit volume is -> 30 ml 
Eye volume is -» 6.5 ml 

Ren! base line passes through the lowest part of the 

infraorbital margin and the middle of the external auditory 
meatus. 


Bate orbit sign is seen in sphenoid wing dysplasia. 

Tatooing of comea is identified with Au (gold). 

M/c presentation of anterior uveitis - sudden onset unilateral 
pain,photophobia,lacrimation and blepharospasm aqueos 
flare-eariest sign,keratic ppt-pathognomic 
Stye is inflammation of sebaceous glands of Zeis 
NOT a feature of prodromal stage of narow angle glaucoma 
- metamorphosia. 

3rd nerve supply- inf oblique 

Comeal transplant-m/c infection herpes 

International Vision 2020 is for..cataract, refractive errors, 

childhood blindness, trachoma, oncocercariasis. 
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in children - rhabdo 
. m/c intraorb,«al tumour m cl 

in.a d »Hs-^avcmous » ^ bctw «„ Is. and 

. m concomitant squint, Shansi 

ind degree deviation- PD-bU 

, Hales d/s is recurrent v,t h'tngge- inferonasal . 

' in homocystinuna dislocation )ens is supero- 

In Marfan's syndrome d.slocat.on 

temporal. R • detachment 

Sceleral buckling is done , • the interior 

"»■' '» «* ana,0 '"' ca d "eaVe .he outer limit of 

surface of the eye's cornea, and delineates 

the corneal endothelium layer .. ^ 

B,umng in unde.va.er,* ^ „ |ayer) can 

Cholinergic amacrme cells t.mnc t 

rresinERcZroduced by rods ft cones. 

In retinal detachment, anterior segment examination y 

-W-P “»? 

anterior face of the vitreous k/as Shut] ■ • £ ■ 
trauma'Sx it is pathognomonic of a retina rea '• 


• Angiod streaks are d/to breech in u 

in pseudoxanthoma elasticum pr^ Cb ' s rn e .. 
Paget's d/s. ’ tDS ' SCD. ,S . 

• Bulls eye retinopathy i s seen in L 

toxicity. " h Wrox, \ 

• Symhlcpluimn is adhesion of both . V 

conjunctiva. It results either f r bullb ar ^ ^ 

sequelae ofTrachoma) or trauma ^ ^ (c 0 P \ 

and, in severe cases, rosacea may ^'ial 

• Acute hemorrhagic conjunctivitis j s ‘ Symb k D( , P \y 

• Cholinergic amacrine cells (inne/? UScJ b v!i 11 ^ 

secrete Ach & GABA. P Cxif orn, ,^3,, 

• A-waves in ERG are produced by . r . ^ cjq 

• Posterior staphyloma is seen i n p at | l0 ” S &c 0n Cs 

• Screening age group Tor trachoma 5 . 9 ° BlCal n 'y,i r , 

• 20 Snowbanking seen in para planiii s ^ 

• Angiod streak is seen in pscudoxa n th 0 

• Mutton fat appreance ofKP's is seen i Clas, 'cum 

• Dalen fuch nodules -symp ophthalmitis' Uv c 

• Optic chaisma lesion produces bitem 

• Plexus in corneal endothelium - annu^p^Si* 





ivlose and Throat 




PHYSIOLOGY 



Elliptical 
/oval window 
Circular window 

Vestibular 

nerve 

Auditory 

nerve 

Cochlea 

Tympanum 

cavity 


Fig.: Structure and parts of ear 


gXTEF. 1ALEAR 

• Etten’ il ear is consist of pinna, EAC and TM. 

Mernd auditory meatus (EAM or EAC) 

, EAC develops from dorsal part of the 1st branchial cleft' 
groove. 

• Anterior wall is shorter than posterior wall. In neonates, 
virtually there is no bony EAM. 

« Shape: S- shaped curve. 

i It is 24 mm in length with of which outer l/3rd is 
cartilagenous and inner 2/3rd is bony. 

Cart, prions part: Common site of furunculosis d/to 
+nce of hair follicles. Deficient postero-superiorly. 

Bom \r Has no hair follicles/glands. Isthumus is m/c 
site of FB lodgement. 

• Two defects are present in EAC. Fissure of Santorini 
is present in caritlagenous part of EAC and foramen of 
Huschke is present in bony part. 


• N/s: 

erior wall and floor of EAM is s/by auricular br. 
vagus (Arnold's nerve). Stimulation of this nerve 
uring cleaning of wax causes cough reflex, 
erve of Wrisbcrg supplies poslero-sup part of EAC. 
osterior wall also s/by facial nerve, facial nerve injury 
oiay ead to hypocsthcsia of the posterior wall of meatus 
('lit-clbcrgcr sign), 

mus is the narrowst part of EAC. It is located 6 mm 
era to TM. It is the m/c site of foreign body lodgement 

Pinna (Auricle) 

• Developcs from ectoderm. 

* lade up of single yellow elastic cartilage developed from 
1 st and 2nd arch (by 6 Hillock of 1 iis). 

Failure to fuse these hillocks results in prcaurivular sinus 
(m/c site of which is tragus and ant. crus of helix). 

Eiir lobule is the last part of pinna to dcvelopc. Elastic 
cartilage is absent at the car lobule. It is s/ by greater 
auricular nerve. 

Pinna is also s/by lesser occipital (C2-3), vagus, 
auriculotemporal, facial nerve. 

• Blood/s: Pinna is s/by post, auricular artery and sup. 
auricular br of ECA. 

For anotia, microtia, and canal atresia minimal age of 
surgery is 7 yrs. 


Mac Ewen'sTriangle 

• Also k/as supra-niL-atal trjcirr/Jc. An area over the temporal 
bone. 

• Mastoid antrum lies 1. 5 cm below it. 

• Spine of Henle is situated in the triangle. It is a surfaci 
landmark of mastoid antrum. 

• Boundries- 

Above : Supramastoid crest 

Ant. : Ext. meatus 

Posteriorly ; Vertical tangent to posterior meatus. 
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O™*’ C ° nCh \ mM , 0 id »„m« (site of tenderness in 
Clinical landmark for mas.o 
acute mastoiditis) 

pouch in 4th week of IUL dimensions 

3 parts mm 

Epi tympanum or attic -+ 2 mm (narrowest) 

Mescompsnum 

H\pot>mpanum . 

Vertical and AP dimensions are .m/attic It is the 

pliissttck's space is present in 

m/c and earltes, site of cholesteatoma foraatns 

Protympanum is area of tympanic online 

Middle ea, deft is middle ear * eustachian ntbe + adints + 

antrum+mastoid air cell 

Mastoid process develops after 1 st yr o t 
Tympanic cavin' (Middle ear h<>\). 

o Roof is formed by tegmen tympam. 

. Floor (Jugular tr ail) is fomted by pars temantal.s (a 

. Ul'eraTmllt formed by tympanic membrane + bony 
attic wall (Scutum of lady). 

° Anterior wall is carotid wall. ,,, 

o Tympanic branch of 9th CN enters the m.dddle ea 
cavity through opening at the junction of medial wa 
andfloor. 

o Medial wall separates tympanic cavity from inner . 
Medial wall has promontary (made up of basal turn 
of chochlea), Fenestra rotundum (round window), 

ampullary prominence of horizontal SCC. 

Corner's septum is bony plate separating the superficial 
quamous cell from deep petrosal cell in mastoid. 

liddle ear ossicles 


Ossicle 


Shape 

Length 

Weight 

Develops 

from 


Malleus 


Hammer 

7.5 - 9 mm 
25 mg 
1 st arch 


Annual 


27 mg 
1 st arch 


Stapes 


Stirrup (horse 
shoe) 

Smallest 

3 mg 

2 nd arch 



0 Outer to inner there are 3 ear ossicles: MIS (Malleus, 
incus and stapes), help sound transmission for hearing. 


o Weight of the middle ear ossi c l es 

_ Malleus 25mg ; Incus 27 mg ; 3s f oil 0 
o stapes is horse shoe shaped and i. ^ 3t h& ^ 

Ss ^V 

Eustachian Tube (Auditory Tube) 

• It is 36 mm (18mm in new born) in | 

or lateral l/3rd is bony and medial ° r Wh- 
(opposite of EAM). d is \ 

• It makes an angle of 45° with horizontal. a *\ 

in children. [Remember that angle ofrl" 

plane is 55°]. M *ith ho % 

• Blood supply: Ascending pharyng 
meningeal a., artery to pterygoid canal 3 aner X 

• M/c cause of eustechian tube dvsfi.,-.- ' 

> anatomical. "' 0n h phy^ 

• Patulous eustachian tube is seen in ^ 

sclerosis, stroke, OCPs, etc. 

Internal Acoustic Meatus (1AM) 

• Length is 8-10 mm 

• There are 4 quadrants; each have one nerve 

Anterosuperior (facial), anteroinferior f k 
terosuperior (superior vestibular) ° Ch| 

vestibular). P ° Sler ° 


P re gna 


inc y, 


H, 


'Fie 


* 2 * 


PS 

AS 

Sup 

Facial n. 

vestibular 


PI 

Al 

Inf. 

vestibular 

Cochlear n. 

n. 



. nriz ontal from horizontal SCC, rotatory 
giiius ' s 1 sCC , and vertical from the posterior n « of Body 

K i canal which takes 2 and 3/4 turns around 

<,C C .... SP' ra . nt0 diolus. Basal coils of it responds to 

...__ rpcnnnH tn lnumr -• 


r h \ e f- ^ lled modiolus . i^asai cons oi u responds to 

• aN ' S ° a • -s while apex respond to lower frequencies 

S' f,e ?5'rarendolymphl.as +8 0 m v. 

!fV 0 ^i"' hisalam,narbone - 

• ° rC ° rtl 0 f hearing located in the cochlear duct 

• efi iot&an n j 0 lyrnph, hair cells, supporting cells of 
’ Con' ain !. ‘njeter's cells and Claudius cells 

t ,enSCn inh is rich in K+ 

# £nd° ly !!s produce otoacoustic emissions (efferent), 
Let l,clir CC . mr and more sensitive to ototoxic drugs and 

p0 ise- ^ cc ii s ar e meant mainly for hearing (afferent), 

' less f ^.^main fluids in the inner ear 
t TfiC e are h is secreted by cells of stria vascularis of 
0 E n< |“'^nd by dark cells of utricle and SCC (rich in 

h j S found in scala vestibuli and scala tympani 

• Fe ,Contains high Na* and low K+ (like ECF). 

^ ' a queduct connects scala tympani to 

« Co chlcJr f : ner ear is transmitted to brain via coclear 
infection ot 

aqueduct. 


S«“'“ «ar - detects position of heed in 

The 

acceleration in thV^v, b<Kly S ba ' ancc or B ans > detecting 
(organ ofCortriactc ^ perpendlcu,ar planes. Hair cells 
of the fluid in th ^ accelerometer and detect movements 
about an axis n* * canala causcd by angular acceleration 
_ ° Ulanaxis P^endicular to the plane of the canal. 


Sensory 
receptor 
Found in 


I Function 
I as 


I Respond 
to 


Macula 
(Otoliths) 


Static balance, 
Percieves position 
of the head in 
space 

Horizontal 
balance (Linear 
balance) 


Saccule 


Macula 

Cristae 

(Otoliths) 

Otolith 

Ampullary ends 

organs. 

of SCC 

utricle & 

saccule 




CSF. 


[Mn: USHa SAVE Sengur] 

ft 1 POINTS TO FOCUS 


Vertical 

balance 

(Linear 

balance) 


Balance organ, 
detects 

acceleration in 3 
planes 

Ang ular 
acceleration & 
deceleration 


*—p ha <lc duct is f/by union of 2 ducts, one each 
* £n °^ e sac cule and the utricle. Its terminal part is dilated 

. i_car* It ic citimtprl in cuMmf.I _ 


Falciform 

crest 


Bill's bar 

Fig.: Quadrants of 1AM and corresponding nerves 

Vertical crest in the fundus of IAM is k/as Bill's b 
bar is the surgical landmark for facial nerve identif ^ 
during translabyrinthine surgery. Horizontal 

Falciform crest. Is ^ 


INNER EAR (LABYRINTH) 

• Inner ear lies in the petrous part of temporal bone 

• There are 3 semicircular canals (SCC) anterior, posterior 
and lateral. 3 SCC open into utricle through 5 openings. 
Anterior and posterior SCC have joint opening in ihi 
utricle. 3 canals lie at 90° to each other. 


from m e S3C( ' U ' - . - - u 

form endolymphatic sac. It is situated in subdural space. 

gtfy NTSTOFOCUS .,. 

ZfwUin i of ear ossicles is impedence matching. 

t function ofcoclea is encoding of frequency (pitch determina¬ 
tion)- 

+ Fund: n of cochlear nerve is encoding of intensity (loudness). 

+ functio n of higher auditory centre is localisation of sound. 

+ SCC detects angular (rotatory) while otoliths detect linear 
accele; ction. _ 


• Hyril's, sure is an embryonic remnant also k/as tympano- 
meningeal hiatus as it connects mesotympanum to the CSF 
of sub-arachnoid space. It is a transient anatomic landmark 
in the developing fetal petrous temporal bone. Infection of 
middle ear is transmitted to brain via this route. 


* Otolith membrane of macula is made up of Co (CO) } crysti 
SCC detects angular (rotatory) while otoliths detect Hr 
acceleration. 

* Utricle and saccule have role in static equilibrium. 


] Referred Causes of Earache 
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19.2 


PINNA/AURICL 



Otomycosis 


•-iSrrs-.—* 

■ . t- Inn llf 


Fungal infection of EAC c /by as 
M/c cause nspergillus niger > a f ' llus 
Prolong usage of antibiotic is a D !* ni ' 8ai ^ 
Otoscopy: Wet blotting p aper ^ edlSp °si nK f 
t'/* . a i O. a PPeren.. 8 * 


ltu s 


Li'n <■-!' 


Dam in's tuber 


of pinna mim -- .. 

Pointed tubercle on upper part of helix. 


T/t; Aural toilet + antifungal + k ^ e ; e i n ce 0 ;> 


Surfer's Ear 


erat olyt ic : 'M. 
a 2e nt 


• » bl “"' ,rauma ** may 
*rzz: vz ?«—— io 

perichondrial haematoma. 

• Perichondroiris of the auricle _ 

pinna is extremely tender and hot. Lobule ts spared. 

M/e pathogen: Pseudomonas. Treated by systcnt.c antibt- 


Exostosis (Abnormal bonv ^ 
auditory canal. * g, °' V “» 

Common in water sport person 
B/L and multiple. 

T/t: Drilling. 


°P b 


,Q ny 


*<1 


\ 


otics 


POINTS TOFOCUT 


■T f POINTS TO FOCUS ,1 __— 

+ Turkey ear ^ Ear lobe with reddish indurated plaque. A sign 
of lupus vulgaris. 


Sigmoid sinus lies close to mastoid Pan 

opens extractanially) and thrombosis ° /te,T, Por 0 ,, 

.. ^OWtr/V 


to infection of middle ear. 


-> Mouse nibbled appearence of pinna -> Leprosy 
-> Mouse nibbled appearence of larynx -> TB 
M/c cancer of pinna —> Basal cell carcinoma 
y preauricular sinus is d/to faulty union of 1st and 2nd bronchia 

arch. 


•> In caloric test lateral (horizontal! 

stimulated. Sern ' cir ^l ar 


' s 'c, 





19.3 


DISEASES OF EXTERNA L EAR 


Osteoma of EAC 

• True benign neoplastic growth. 

• Single and U/L, occurs at bony canila 

• Asymptomatic, unless become obstruct JUncti °n. 


T/t: Excision. 


Wax/cerumen is softened by instillation of saturate 
solution of sodabicarb. 

• Syringing is done by aural syringe with sterile water at 
body temperature. Needle is directed postero-superiorly. 

• Erysipelas of Pinna 

D/to streptococci or staph, aureus. 


Acute Otitis Externa (AOE) or swimme ' 
Singapore ear/Telephonist ear * S ear ° r 


POINTS TO FOCUS 


] 


D/to pseudomonas pyocyanea, staph, strep, 0 
Ear is painful (tragus is extremely t ende ° r 
tragus sign ) and pruritus is present. 


■F In keratosis obturons 
cholestatoma mass. 


external canal is filled up by Malignant Otitis Externa 



Furunculosis of External Ear 

• Staphylococcal infection of hair follicle in outer 1/3 of 
EAM (cartilaginous part). 

• Common in diabetic. 

• Clinically: Usually single lesion, painful to insert speculum 
and posterior auricular groove is obliterated. 

T/t: Wick soaked in 10% ichthammol in glycerine and 
Neomycin - steroid ointment. 


1 NOT a malignancy. 

Also k/a osteomyelitis of skull base. 

Caused by Pseudomonas. 

Seen in diabetic, immuno-compromised and elderly 
C/f: Severe pain, blood stained ear discharge 
C/c: Meningitis, sinusitis, temporal lobe cerebritis;farui 
nerve palsy (other CN involved 9,10, 11) 

IOC: Tc 99 scan, Gallium Scan is used for prognosis. 
DOC: systemic antibiotics (Ceftazidime/Peni* 
fluoroquinolone.) 


r of cl " 


. , is surgica 1 debridement of necrosed tissue 
i° |CL |(|icll i surgery to be avoided. 

1,1 r ‘ ...luiPica/Biillous myringitis 


*11 0 i 

» \ 0 $y i"’ 1 ^rrhaRicc/BuHous myringitis 

y blebs on TM a/w influenza epidem 

nncuhioh' 3 - 


♦ ceP |jS cives sago grain appearence. 

I 1 , V i,iS 
, 0 * h 


iic. 



MEMBRANE (TM) 


nibrane (TM) seperates the external ear from 


V^uVeir 

V n1,dd L T M: Grey>PearlyWhlte 

i Co ,olir ° iz ontal in infants. 

•fid > s 11 I1l0t ility of TM is at periphery, 
Ik ja.\i nlUl11 is 85 so mm and oi 

* ota 1 s 


rface area is 85 sq mm and out of which only 
' g area is 55 sq mm) is functional area 


^ la,eis 


i 2 (vibrating - *“** aica 

3.2 mm 2 . Area ratio or Hydraulic ratio 


grants of TM 

cstero-superior quadrant 

Marginal perforation 
ijtelactic drum 


Pars flaccida 


Antero superior 
quadrant 


Handle 
of malleus 



Cone 
of light 


Posteroinferior quadrant 
-Forcurvilinear incision 
in Acute OM (a) 

• Myringotomy for 
ASOM 

For radial incision (b) 


Anteroinferior quadrant 

- Cone of light is seen 

- Myringotomy for glue 
ear /serous OM(Site of 
Grommet insertion) 

- M/c site of perforation in 
ASOM 


Fig.: Quadrants of tympanic membrane and their importance 


P« r s flaccida: also VJa ev, 

3 la ycrs are present h, . r arpncl, ’ s membrane. Normally 
Pars tens a: Vibrating hcalin 8 onl y 2 > a y^ are there 

10 f orm annulus t yn fn a • ** 0f ™ Peripher y thichkened 
rin « >s deftcient aboveTnth’ 3 f nbrocarti,a g inou s rin E- This 
DToiNTq t 7\ - ^ °f notch °f ^vinus. 


is |7 J , 1 n f malleus is 1 - 3 times longer than long process of 
H an< i' e Vyes i ev er ratio of 1.3:1 

^cformer R atio is 17 x '• 3 = 22:1 

' anceofTM is 800-1600. 

* ReS °rU is situated at an angle of 55° with both floor and 
' Verier' v ' alloflhe EAM ' 

p im ensi° n: 9-10 mm tall, 8-9 mm wide and 0. 1 mm thick. 


^ ^ _ ^ 

+ Hemo„h-* =°/e CSOM 

* Vesicles on TM ->h°" M Bullous syringitis, 
y R P trnr, Her Pes-zoster otticus 

° M " bWe h ™ -> Borotroumotic 


Traumatic perforation ofTM 

• r?rir ' vith im8i, ' ar ma, e i ” s ofTM. 

f/t. No t/t required. 

Barotrauma 

?0mm S Ho' T, g land ' n8 ° faircraft ’ divin 6 when pressure> 

• tax, H - 8 t/W atmos P here and middle ear. 

• Myringotomy with aspiration of fluid. 

Blue ear drum is seen in 

1. Serous OM/Glue ear(m/c cause) 

2 . Hemotympanum 

3. Glomus tumor 

4. Haemangioma of middle ear. 

5. Cholesterol granuloma 


Refracted TM: 

• Dull and lusterless 

• Cone of light is absent or interrupted. 


• Handle of malleus -» foreshortened. 

• Lateral process of malleus -> more prominent. 


-' ntuit piuillllicni. 

• Retraction of Pars tensa: Sade's classification 
Retraction of Pars flaccida: Tos's classification 


POINTS TO FOCUS 


4- M/c cause of acute tonsillitis -»Streptococcus hemolyticus. 

* M/c cause of epiglotitis -> H. influenzae (but CABHS ir 
children as per latest data). 

^ M/c cause of ocute necrotising OM —y Streptococcus hemo 
lyticus. 



P(T A. 
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Acute Otitis Media (ASOM) 

. Commonm3n'onth-3>Mr chll ^ e bone K an 

. Degree of pncumauseuon of,|he 

. ><" organism: S. pneumoniae (35%) 

. y nip p,e sign are 

► Pulsatile ntorrhc a a S resolution in some 

seen in singe ofsuppurat.cn (stage of resolution 

books). Sand reservoir sign +ye v (or a|) or 

• T It -90% spontaneous healing. 

Ampicillin (in children) are DOC. or 

Myringotomy -* If TM is bulging (Imminent rup ) 
pain persisting and other symptoms are severe pers. 

Secretory OM/Serous OM/Glue Ear 

. Non-suppurative OM which is also k/as catarrhal/ 
secretory- OMI otitis media with effusion 

• Common in school going children 

. Presuppurative stage of AOM may progress to OME 

• Cultures of middle ear often -ve (non-purulent effus.o 
in the middle ear cleft) 

• M/c presentation is conductive deafness wi 
hearing loss, (m/c cause of conductive deafness m children) 

• TM- Intact, lusterless, retracted with restricted mobility. 
Fluid level and air bubbles are seen rarely but are 
characteristic 

• On Impedence audiometry: Flat curve. Decrease 
compliance. 

• T/t:- Wait for 3 months as spontaneous resolution can 
occur, in persistent cases -> Myringotomy + suction 

o jf recurrent effusion is there -» Myringotomy 
(Anteroinferior incision) with ventilation tube 
(grommet) insertion 

° Chvmotrypsin instillation helps in drainage. 

Adhesive OM (Healed/Inactive OM) * 

• Permanent structural changes in middle ear cleft following 
healing/inactivation of OM. 

0 Cl/fDry perforation 

o Atelectic drum (esp. in posterosuperior segment) 

° Tympanosclerosis: Chalky deposit and hyaline 
changes, fixation of ossicular chain. 


Acute Necrotizing OM 

• Rare d/s seen after some exanth c 
fever, influenza, typhoid fever C 8 - 


W 

V 


u ^ ver » etc Inr ^sl 

P-hcmolytic streptococci. ' n,e cti nL> \ k 


fig . • 

• Tliere is profuse, purulent, otorrh 

' a ' 11 N i * 

\ 


secondary cholesteatoma 
Tuberculous OM 

• Mostly secondary to pulmonary j nf 
through hematogenous route or thro^' 011 ' Infe cti 

• C/by painless ear discharge, multip, Eh 

• Facial nerve palsy is a common com V 


CSOM 


• Discharge 

Profuse, mucoid, 
odorless 

• Perforation 

Central 
(pars tensa) 

• Cholesteatoma 

Absent 

• Polyp 

Pale 

• Ossicular necrosis 

Uncommon 

• Complications 

Rare 


Ma ^ inal 


(par ste n: 


Resent 
^_and 
CorT irnom 
f- 0r nmon 


*»] 


• M/c bacteria -» Pseudomonas > mixed 

• M/c ossicle to be involved in CSOM ■ 

incus. ' S '° n e P-c, 

• Wittmark theory: Postero-superior retract 

formed in 1° cholestatoma. 10n Pocketj^ 

• T/t of safe variety 

1. Active stage -> suction clearance un der 

microscope. 0perjt «ii 

2. If discharge is persistent after t/t and mastoid 
phenomena (hazy air cells) is present ***** 
Cortical mastoidectomy (Sclnvartzes i 

3. Quiescent stage Only to control cold i 

4. Inactive stage —> Myringoplasty. 

1 T/t of unsafe variety 

1. If cholesteatoma does not involve 
Unsafe CSOM is a/w atticoantrai d/s or hearing loss a 
facial nerve palsy or vertigo or labyrinthine fistula-) i 
MRM 

2. Unsafe CSOM + Brain abscess -> Refer to nm | 
surgeon 


°" X-ray ^ | 
: deration) 

1 and allergy. 


tnesotympanurc. 


chain is disrupted in cholesteatoma 
, uss ic " /irliout c/c -> Tympanoplasty 
) 1 ,,i.’ i ‘ iilis 

lc0 n.p'i ca,ionso,CSOM 

acid** mnlication of CSOM. 
^^''ni^conaplicationofCSOM. 

* ^ c eN ,racra i is persistence of ear discharge. 

, lV s)nlpt °te rness at Cymba concha. Sagging 0 f 
' cifit 1 ’ Te , r meatal wall (hallmark sign) 

* S 1 %osi'P erir 


: in relation to mastoid 


f^ r °- 

•Jit*' 0 . Uu . abscess -> M/c type. Occurs over mastoid 

1 children over Mac Ewan’s A) 

W ne ( ' n c's abscess -> Pus breaks through the bony wall 

2 and eaM from zygomatic cells 
^lc e ss -> ^ Digastric (behind mastoid along 

J-^iorW'l y° fdi 8 aslric) 

P° 5,e hscess -» In Sternocleidomastoid sheath (tip of 

m aSt01 ■ abscess -> Along zygomatic bone (ant.) 

c/D, B/S Love/My College/During Biochem/ 

[W- 1 : -i 

SessionJ- 


ptosis f - > 

gfadenig 5 ' 5 syndrome: 

• writ ear discharge + Diplopia (VI nerve paralysis) 
^:,,ip»<cn-v) 


+ 


jugular vein hie r a vein engorgement on pressing 

* T » b »y- A, er t “ rUn N dOSCO r n "0i"E. 

impression of iumil-! ° . Change ,n CSF pressure on 

* Comras. CT/MwS,™",™ “’ r ° mbosed side 



+ M///, ° ,OOM -* «<»«*»* 

+ M/c ZZ ‘ /C ° ,CS ° M -* »*■**»«> 

A M/cnZ /C ° fCS0M Meningitis 

- A ne rve involved in CSOM _* r • , 

U M -» Facial nerve (typanic part) 


Cholesteatoma 

• Presenp 16 ^ l. 1 " either contains cholesrerol nor it is a tumor 
ea . erat rnising squamous epithelium in middle 

. “^-"“tdd. (skin in wrong place). 

1 ack's theory: Invagination of TM from postero- 

, r ° P ^ ars tensa ' n tPle ^ orm °f retraction 
^ P oc kets-> T cholesteatoma. 

torna' 113 ' ^ erPorat ' on * s seen ' n 2/ acquired cholestea- 

ongenital cholesteatoma —> Pearly white mass behind 
intact TM in a young patient with conductive HL. 



POINTS TO FQriK 


] 


* M//C S,fe °f con 9*nital cholestetoma -> Middle ear (m/c), 
mastoid, petrous part of temporal bone 
*M/c site of acquired cholestetoma -v Prussack's space 


Lobyrin :: ' itis 

Lateral SCC is m/c involved. 

facial ne ve palsy 

lypanic part is m/c involved. 

Intracra :al Complications of CSOM 

1 . Mening- as: M/c intracranial complication of CSOM. 

2 . Brain abscess: 2nd m/c intracranial complication. Temporal 
lobe m/c involved 

3. Lateral > inns thrombophlebitis 

• Hectic Picket fence fever with rigors. 

• Griesinger's sign: d/to thrombosis of mastoid emissary 
vein and edema over mastoid. 


assesment of hearing 


19.6 

Tuning Fork Tests (TFTs) 



1 1 Conductive HL 

SNHL 1 

Rinne's 

-ve (BC >AC) 

+ (AC >BC) 

Weber's 

Lateralization to poor / 
diseased ear 

To better ear 

ABC 

= to examiner 

1 compared to 
examiner 

Schwabach's 

t 


Celle's 

-ve 

+ve 

Binge 

-ve 

+ve 


• M/c used tunning fork: 256 and 512 Hz. 
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. , it is NOT occluded 

• tcdairpKSSOre 
in car canal. 

Rirwe's Test Presbycusis 

• <CS0M) 

• If BC> AC (Negative; |L 

• False-cRinne^seenm ^ snHL d/to 

• traiscranial transmission o f sound I to °^ e "' hi , e in 

rr^:;x h ^o,n, BinB *ve, 


ssss-; 

SHL but more in Rt. cor , , ABC 

0n pta if BC > AC in both ear, Weber lateral.ted to left, 

normal in both -> B/L CHLbutmoremleft_ 


Audiometry 

Pure tone audiometry (PTA) 

• 500, 1000 and 2,000 Hz are three main speech frequencies, 
can give frequency in range of 250-8000 Hz. p T av ^ge 
should approximate the speech reception t ires 0 

within 5 dB and speech detection threshold within 6-8 dB_ 

• PTA is the commonest audiometry. P TA is use or go 

conductive deafness with A-B gap. 

• High frequency audiometry (8,000 to 20,000 Hz) is use 

for evaluation of hearing loss d/to ototoxic drugs. 


Cochlear Vs Retrocochlear Lesions 



Cochlear 

Retrocochlear 

• Site of lesion 

Cochlea (hair cells) 

Distal to cochlea 

* Tone decay 

— 

+ (10 sec) 

• Recruitment 

+ 

- 

• Short increment 
sensitivity index 

+ 

-ve 

• Curve type 

- 

Roll over curve 


[Mn: ReTro: Roll over and Tone decay in retrocochlear 
pathology] 



POINTS TO FOCUS 

y A-B gap with Carhart’s notch at 20 q^ 



otosclerosis. 

y Frequency which can cause temp 0r 
induced hearing loss) -+T2000-4000^ 

■y Sudden dip at 4000 Hz (Boiler's notch ° Ss 

tracings suggests -* acoustic trauma t J b °’h 
loss). lno! 

y Acostic fatigue occurs at 
■y Rising type curve is typical of 


\ 

90 dB, 400 0 Ht \ 


Meniere', H/ 

y Roll over phenomena/curve is ty P j Cal ° /s 
lesion. On ting the intensity of 
further. 


sound di «^X 

y Trough shaped or inverted U- shon^ 0 h 

** 1 . 


congenital deafnessfcongenital SNHL) ~“ U '° gra 'h , 

■y Raising pattern in early stages of otosde 

>y Masking of unwanted ear is done bv ^ 

- VBar ^ny's Noi 




! o<. 


Impedence Audiometry 

Used to assess middle ear functions in chil . 
tympanometry and acoustic reflex assesrnent ^ ’ l 

Tympanometry 

Tympanometry measures impedence of the 
sound and is useful in diagnosis of middle m ' ddle ear ^ 
effusions. Tympanogram is graphic representaf^ ^ 
in impedence/compliance:- l0n 

Tympanogram 


Type 

Tympanogram 

Seen In 

A 

Normal 

Normal ear 

As 

4 compliance 

Oto/tympano-sderosis 

Ad 

t compliance 

Thin/lax TM, ossicular 
disruption 

B 

Flat/dome shaped 
graph 

Thick TM, middle ear ef 
otitis media 

C 

Rounded 

Negative pressure in Tl\ 
retracted TM, eustachi; 
dysfunction 

D 

High flat curve 

TM perforation 


Acoustic/Stapedial Reflex 

• Based on high intensity/ loud sound 70-105 dB 
tympanometry. 


. ,/loud souna 

h jii tcllS,l> . c |c Leads 

iM "'I-d t0 in infants and young children 
it is u> .hearing" 

# to ,eS ,maling eres 

‘ To JclL ' C cochlear pathology. 

2- T<? detect c ^ nefve and Facial nerve lesion. 

pappy 

. lest in which an electrode is placed on 

, r ^lC|V L , 

«is an " (through transtypamc route). Summation 
' ontotT f in ner hair cells and Action potential (AP) 

Lent' 3 ' (Sr Lu is measured. 






to stiffening of ossicles and T in 




0* 


** leog L 


i 

2.5 


y Normal, Retrochlear HL 
45 —^Cochlear HL (Meneire's 


d/s. 


rttation- 

K“ r f. P 4 0.3- 
SP /A1 ,, o 

SP/AP l-J 

pre s b>' cU 3 _o 45 _> inconclusive, repeat test. 
yS^ ? ° injclV phoni c s: Receptor potential generated by 
, qi s 0 f the organ of Corti in cochlea, 

outer ha ,r 




astic 


Emissions (OAE) 

Emission produced by outer hair cells of 


0t ° Ac0U stic Emissiu.i H .- 

• W 3 are low intensity signals. 
c0<hRJ icoustic signals are transmitted to middle and 

• ! .nr which are recorded by microphones placed in 

J lpful ' n distinguishing cochlear Vs retrocochlear 

lOSS. 

ILwed/non-functional outer hair cells (Cochlear 
Ziy)-* Absence of OAE. 

1 „ 8 th nerve pathology -» Presence of OAE (as the hair 
cells arc normal) 

I , OAE is used as an initial screenin S test for hearing 

assesrnent in newborns. 

Vestibule evoked myogenic potential (VEMP) 

1 VEMP arise from saccule via vestibulocollic reflex, 
t VEMP is recorded from sternocleidomastoid m/s in 
response to loud auditory clicks/tones. 

♦ Diminished or absent in patients with Meniere's d/s, 
vestibular neuronitis, BPPV, vestibular schwannoma. 

• VEMP thresholds are low in SCC dehisence and 
perilymphatic fistula. 


Brainstem evoked r D «- 

* S ound elicited biometry (BERA) 

which passes thrm < f° Chlea generates elictrical impulse 

* BERA r 1 k h CCntral aUdit3ry Pathway ’ 

Potentials in JCCl ' VC way of e,lcit ing brain stem 
waveforms s P ons e to audiological click stimuli. These 
scalp fC recorded by electrodes placed over the 

* Ue wIv Cr, H Cd by JCWeU and Williston in 1971. 

The waves detected in BERA tests are: 

b,&ht nerve (k 11 wave) 

C- Cochlear nucleus (111 wave) 

- Superior Olivary complex (IV wave) 

L- Lateral leminiscus (V wave) 

. !.' l " feri0r c °lliculus (VI and Vll wave) 

• p wave ' s the largest and most important wave 

. ^tageofdoingBERAisISwks. 

UC for assessment of Retrococlear hearing loss. It is 
. .. SC t0 detect deafness in infants, mentally retarded 
en, CNS maturity in newborn, brainstem pathology, 
brain death, intraop monitoring etc. 

CERA (Cortical evoked response audiometry): 

CERA recording is made from cortical potentials using 
tone stimulus. CERA is not suitable for children. 



POINTS TO FOCUS 


* Loudness of sound is measured by its intensity. 

Travelling wave theory is most accepted theory of sound 
transmission. 


] 


Special Test of Hearing 

• Recruitment 

Is a phenomenon of abnormal growth of loudness. 

Ear which does not hear low intensity sound begins to 
hear greater intensity sound as loud. 

Seen in lesion of cochlea (i.e. Meniere’s disease, 
presbycusis). These are poor candidate for hearing aid. 

TESTS OF VESTIBULAR FUNCTION 

Caloric test (Fitzgerald and Hallpike Technique) 

• Based on thermal stimulation of lateral (horizontal) SCC 
with water. Results recorded on a calorigram 

• Ext. ear is irrigated with 30°C and 44°C water. 
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s jde and warm 

. Cold mm ,nJ ''" s n>S, ScOWS-coW opposite, warm 
same side (mnemome COS 

same) . . fnvsta ,i m us is reduced for both 

• in canal paresis duratio vestibular lesion) 

hot and eold ^ nP wi „ be elicited from arty 

. If labyrinth is dead no nystagm 

• *Dundas Grant test Cold ai, caloric test is used when there 
is perforation of TM 

Kobrak's test 

i.e. cold caloric test with ice cold water 


Fistula test 

• Positive test is indicated by nystagmus. rr 

. EL W « is — in Erosion of 

by any fistula 
1 . Cholesteatoma 
? Fenestration operation 

j.' Pos, stapedectomy fistula False +ve test m absence of 
fistula, is seen in congenital syphilis 
. Xcgirive fistula test is seen in absence of fistula on lateral 


Single exposure to >160 dB sou nd 
Infection causing hearing l oss Per hi 




Conductive Hearing Loss 


Lesion in conductive system 


Complete obstruction of ear canal 
Perforation of TM 

Ossicular interruption with intact drum 
Ossicular interruption with perforation 

Malleus fixation 
Closure of oval window 





Management of conductive HL 

• Myringotomy: Incision over TM 

• Myringplasty: Repair of TM 

• Ossiculoplasty: Reconstruction of oss 

• Tympanoplasty: Repair ofTM and ossic^ C,lain 

eard e 


Tests used to differentiate chochl 
from neural deafness 


3 eafry 


es s 


SCC 

1. Normal labyrinth 

2. Dead labyrinth d/to old labyrinthitis 

• False positive fistula test 

]. Congenital syphilis (Hypermobile stapes foot plate) also 
k/a Hennebert's sign. 

2. Meniere’s disease 

• False negitive fistula test is seen when cholesteatoma 
covers the site of fistula. 


DEAFNESS 


WHO Classification 


1 Class 

Hearing loss 

Mild 

26-40 dB 

Moderate 

41-55 dB 

Moderately severe 

56-70 dB 

Severe 

71-90 dB 

Profound 

90 dB 



• Auditory fatigue is maximum at 90 dB and 4000 Hz. 

• Repeated exposure to >100 dB sound -> Temporary’ 


deafness. 


• These are the tests used to differentiate 
organ function and vestibular nerve funj' 

• BERA, Recruitment test, and SISI are+ve° n 

• Tone decay test is +ve, speech discriminitio" 

poor in retrochochlear deafness. ° n Sc ° rt is 


Type I: 
Type II: 
Type III: 




Myringoplasty (for TM perforation) 

For TM perforation + erosion of ma |i eus 

Myringostapedopexy/Columellaty mpa 

Malleus and Incus absent, graft is 
stapes head (Columella effect) 

Type IV: Only foot plate of stapes present. Graft p i a 
oval and round window (Baffle effect) 
Fenestration operation 
Sonoinversion 

Best graft for myringoplasty is temporalis 


Type V: 
Type VI: 


HEARING DYSFUNCTION 


Tullio Phenomena 

Vertigo is produced by loud sounds. It is seen in 
1. Congenital syphilis 



SC^dehiscence syndrome. 

s' ) P er '° r ^r<oFocys ‘ 


f9^\^qon peritonsillar re 9 ion ^ggests -> Aneurysm 

W ,le ^carotid ortery 

ci/^ tirmitu* is seen in ->• Glomus tumour, palatal 

r lod° nUS rr hea is seen in -+ ASOM 

fi) \i^' e 0l ° he aring loss is seen in -» Meniere's disease 

fi>icW ating r „„ina at night is seen in -> Malignancy 

-; 

.,/ tHph' cuSls , , 

. 7 voices d/to pathology in one ear. Seen i 

h ear Hispasp 


in 


P ers ° n h rcochlea, Meniere’s disease 
|esi° nS 0 - s . 

Pr£ sb ' r "'\' d age d/to degeneration of hair cells in cochlea. 

Will is 

pa r ‘ ,L . aring in noisy surrounding seen in otosclerosis 
® ettef ^ v ,\ -> Normal sound is heard noisy (seen in 

^ / ' ai J l o>uscle paralysis) 

5 taP Ed,J 


Impacted cerumen 


Tinn itus 

,.cp of Tinnitus —> Impacted c 

, ^w"’ fTinnitus_>Subje ' :live ' 

* ti ve tinnitus is seen m -> glomus tumour, palatal 

* aclonus, patulous ET, TMJ abnormality, spontaneous 

OAE, A v maiformations. 

^jj-Ti gsro focus ] 

mstf/c r /c of otitis media -> Conductive hearing loss 

* j Mi/c f ouse of conductive hearing loss -> Impacted cerumen 

+ M/C'cuse of conductive hearing loss in elderly -> Otosclerosis 
ty M/c ruse of sensorineural hearing loss -» Presbycusis 


e of vertigo -» Physiological 
hological cause of vertigo 
i a l positional vertigo BPPV 


BPPV i.e. benign 


Ml 


ISEASE OF INNER EAR 


# Dysfunction of labyrinth include- 
o Meniere's d/s 
o Vestibular neuronitis 
o BPPV 



w Also k/ as D-; 

• More comma ^ Cndo bmphatic hydrops 

• Disorder of a ^ e gene linked to chromosome 14 >6 

is dilated ^ W ^ ere l ^ e endolymphatic sac 

(cochlear h *>° secrel 'on is ted and scala media 

• Patho te h } and SaCCUle are mainly afTecled - 
. c// lendolym P h production and i in absorption. 

unUateral^ affeCtS 35 60 year males - D/s is usually 
0 Triad of 

P odic vertigo + U/L fluctuating deafness (hearing 
loss) + Tinnitus 

• ’ S a * so sen se of fullness or pressure in the ear. 

Other features 

ullio phenomena (loud sound produce vertigo d/to 
0 p S * ended sacc ule lying against the stapes footplate) 
ecruitment. intolerance to loud/amplified sounds, 
ence they are poor candidate for hearing aid. 

Diplacusis (distortion of sound) 

Tumarkin s otolith crisis is sudden drop attack without 
loss of consiousness. 

Nystagmus is seen only during acute attack. 

• Investigations: 

PTA show sensorineural hearing loss with loss of lower 
frequencies (rising type curve) 

° SISI sc ore >70% (normal <15%) 

° Tone decay test >20 dB 

° Electrocochleography- SP/AP ratio >30% (Best test) 

Treatment 

• Management of acute attack: 

0 Vestibular sedatives 

° Inhalation of Carbogen (5% C0 2 + 95% 0 2 ) 

• Medical management 

0 Chemical labyrinthectomy by intratympanic injection 
of gentamycin. 

° Microwick 

• Surgery 

0 Meniet device (intermittent low ear pulse pressure) 

0 Decopression of endolymphatic sac, 

0 Fick's operation (Sacculotomy), 

0 Cody tack's procedure, 

0 Vestibular neurectomy 
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GLOMUS JUGULARE 

K/as chemodectoma (non- chro 


improves suddenly during snacks of vertigo 


Fisch classification is based 


ni alTir 


Cochlear Hydrops 

Only cochlear symptoms are presen,. There ,s no verrigo. 


on exfn 

Age 40-50 yrs, females alTected < ^ 
- 1 • 


nil, 


\ 


BPPV 


lional vertigo (BPPV) is the m/c 
vestibular system involving 


* Benign paroxysmal posi 
disorder of the inner ear s 
posterior SCC mostly. 

BPPV produces a sensation of spinning called vertigo 
that is both paroxysmal and positional, meaning it occurs 
suddenly and with a change in head position. 

Cause: result of otoconia, tiny crystals of calcium carbonate 
that are a normal part of the inner ear’s anatomy. 

Hall pike maneuver is diagnostic 

Epley’s manoeuvre is done. T/t is vestibular excercise. 


Tumour of jugular vein (m/ c be 
Glomus tumour invading vertical ^orJNai 
>ypvC2. Pan ° f c a ,>^ 

The tumor is located pri mari | . 

promontory, but can extend to th e k' n lhe a r 

M/c symptom is conducive he* . 

tinnitus is earliest symptom ®‘°ss l 'a. 


; oa 


air 


ACOUSTIC NEUROMA 



Brown’s sign is positive (tumour b| a 
spiegelisation). nc hes 

On otoscopy: Rising sun sign (R ec | d 
On CT scan: Phelp’s sign (Erosion of 
carotid canal and jugular foramen) b ° n > % 

On MR1: Salt and pepper lesion 


Pu|, 




pt«j. 






is. 


POINTS TO FOCUS" 


• M^c cerebellopontine angle tumor. 

• Also called vestihulcir schwannoma. 

• Benign tumour which arises from neurilemmal sheath of 
the Inferior division ofvestibular nerve. 

• Affects 40-60 yrs of age. 

• B/L acoustic neuromas are pathognomonic for NF-2 

• C/f 

° U/L progressive deafness (SNHL) with tinnitus is first/ 
earliest presenting symptom. 

° Balance difficulty' 

o V CN (trigeminal) is involved earliest with Icorneal 
sensitivity. (-1 or -nt corneal reflex is the earliest sign) 
o Hitzelberger s sign —>f Ivpoesthesia of posterior meatal 
wall. 

o Roll over phenomenon is seen 
0 Threshold tone decay test show retro cochlear type of 
lesion. 

IOC: BERA, Radiological IOC is Gd enhanced MRI 
T/t - Gamma knife surgery is TOC. (stereotectic 
radiotherapy) is the recent advancement. Rehabilitation of 
SNHL in case of b/L acoustic schwanoma is done by brain 
stem implant in lateral recess of 4th ventricle. 


4- Glomus tumour is tumour of paraga^~T~~' 

4- M/c site of glomus tumour-^Fingers 9 ’° n>C Ce/ h 

4" Glomus jugulare and glomus tymp Qn ■ 

neoplasm that asuall, arises from log ». „ 

plexus, respectively. Both — anri *- 


paragangliomas and histological Prol^ 

•> u ine Q S u iiDn 

co md k ! 


tumour. 


4- Glomus vagale- neoplasm arising in skull b 
extend superiorly into the cranial vault ^ 


° n dn 




4- Pulsatile tinnitus is classically seen in g i 0mus 
4- "Lyre sign " is splaying ofICA on ECA d/to caro ^ ° /e ° l 
4- "Leriche’s syndrome" is embolus at aortic 


Nation. 


OTOSCLEROSIS 


: which i 


D/s of bony labyrinth. Also k/as Otospongio sis 
active stage of otosclerosis. 

AD inheritance. 

Common in female, age 20-30 yrs. 

It may be worsened by pregnancy, menopause, a r ter 
accident or major surgery. ’ 11 

Van der hoeve syndrome: Triad of otosclerosis, blue scleta 
and osteognesis imperfecta. 

3 Types of otosclerosis : 

1. Stapedial: Causing stapes fixation and conductive 
hearing loss. 



j rin itus is more common, mixed hearing loss. 

w?;, 

3- 11 ' p e' s 5 ‘ lerosis -+ anterior edge of oval window 
» M; C % 0t f l ! nS ctruni/ Cozzilina zone), 
i !ja •"' ,C | lear otosclerosis -» Round window 
(r.ueof coC * ,ine with gr: 




5^° . e presenting 

1 W: f c ' X taring loSS ’ 


gradually progressive, B/L 


r/f: , hearing ^ 

nd uCt,Vt ’ 's >vill«s' : hearing is better in noisy surrounding. 


j'iiii 11 ' 11 *' tM is normal and mobile. 

lo« ,sC ° Py vgn: reddish hUC ° r nemmin g° P'nk reflex 
i t he intact TM. It is seen in early stages 

seen thr ^ d jts pre sence is a contraindication to stapes 
of d s 3 

s***, of jvjanassc is a microscopic sign, 
i pi* 1 * r h test shows —ve Rinne test, Gelle s phenomenon 


audiometry loss of air conduction more 


f U nin£ ^ r 

isP° 5i “ to,- - - 

. On pu frequencies. Carharts notch is dip in bone 

for l0 ' VCr n clirV e in both ears appear at 2000Hz, which 

condu ctl ° ^ suCC esful stapedectomy. 

disapP earS ‘ t0S i e r 0S i S cookie bite audiogram is seen. 

, incochlean 

. T/t: . 

„ Surg' cal 


Stapcdotmy (includes Rosen incision) is 


TOC 

edectomy with placement of prosthesis. 

Medical -» NaF is used sometimes when Schwartz sign Br a'nstem Implants 
vc , radiologically active focus is present. It arrests 


mecha nicalsoun ( lV ' mportan t pan 

Cl a " 2 types: ^'° a " ' lectrical stimulus. 

Single channel 

• ^ channe,<b «'") 

Wllh bilateral sem"/"' dl ' aled in children >12 months 

averages of> 90 dBtn ,K Pr f° Und SNHL with P ure tone 
• The transmitter o ^ better ear 

(usually held inn? °H ter C01 '’ ' S placed on lhe mastoid 
signal to th e receiv y magnets ) and sends the processed 
surgically placed ml frec l uenc y- The receiver, 

signal and sends elect ° Ver lhe mastoid ’ receives the 
in the array The I ncalener By l ° one or many electrodes 
cochlea (i n sca ll array > w hich lies within the 

electrodes alonn ! !" Pan ^’ de '‘ vers the electric signal to 
cochlea by cochlcosIoZ EkC ’ r0de are insened in 
Contraindications: 

The absenc^f^ neFVe ' S abso,ule contraindication 
small in, ,° f ^ C ° Chlea Wichel deformity), and a 
active rnidm 3 " ^ C3nal (i ! w cochlear n ^rve atresia), 
on that side C ^ d ' S ’ ^ conlraind i cat i°ns to implantation 

percemion^ 6 ^ C1 ^ a/w better s P eech 
hi nn Speech production ’ and language development 

m postlingually deaf children. 



ENT 


: +V 


furth 


'Li . , 

, er cochlear loss by V ing the osteoclastic activity 


and T ing osteoblsatic activity 


Used in retrocochlear deafnes. 

Implant is placed at lateral recess of IV th ventricle. 


Hearing Aids (HA) 


19.8 


NOSE 


$ HA contain: 

Microphone + Amplifier + Reciever. 
t HA are mainly used to amplify the sound, 
t fone anchored hearing aids (BAHA) are used for:- 
o Absent pinna (Anotia) 
o Canal stenosis 
o EAC atresia 
o Discharging ear 


OPENINGS IN LATERAL WALL OF NOSE 


Opening of 


Chochlear implants (Cl) 


• CI contain: 

Microphone + Amplifier + Electrodes. 

• All implants have microphones, external speech processors, 
signal-transfer hardware, transmitters, receivers, and 


Opens in / 
Meatus of nose 


Sphenoidal sinus ■ 


Posterior ethmoidal sinus ■ 


Spheno-ethmoidal recess 


Anterior ethmoidal sinus 
Frontal sinus -> 
Maxillary sinus -> 


Superior meatus 


Ethmoidal infundibulum 
(Hiatus semilunaris) of 
Middle meatus 


Middle ethmoidal sinus ■ 


Fronto-nasal duct (FND) 


Middle meatus 
bulla ethmoidalis 


Middle meatus 


Nasolacrimal duct (NLD) • 


Inferior meatus 
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TL, ^ mre m ™" w ° mm <s 

/ r includes middle meatus * uncinate process 

Dro/rtoge of nasal mucosa is caused by-+ ciinory -- 


nferior turbinate is the largest turbinate and it is a separate 
one. 

iferior meatus is the largest meatus. 

'alve of NLD: Hasner’s valve. 

lirection of NLD: Backward, laterally and dow 

Mn: BLooD] F 

iasal valve (Limen nasi) is narrowest pa 0 , 

roduces most turbulant flow. It is bounded !a erally by 
motion b/w upper and lower segment of lateral cart, .g 
ad medially by nasal septum. 

- n 


POINTS TO FOCUS 


, of nasal cas/ity is 7. 

ngth of nasal cavity is 8 cm. 

nount of water secreted every day in nasal cavity 


Nasal septum is formed by 


Bony Part 

V E S P 

i i i ^ 

Vomer Ethmoid's Sphenoid Palatine 
Perpendicular Rostrum 
plate 


NF 

i 

nasal spine 
of Frontal bone 


Cartilaginous Part 


M 

i 


A 

i 


Maxillary Alar 
cartilage 


s 

i 

Septal 

Cartilage 



Diseases of External Nose 



DNS 

Crooked 

Nose 


Saddle Nose 


Nasal septum 

External nasal 
and septal 
defomity 

External nasal 
deformity 



Hump Nose 


External nasal 
deformity 


Au8m ent a ti 

,8raft <> S 
Re ducti 0n . L . 'V 


1 rhi 




Rhinophyoma/Potato Tumor 

• Benign tumor d/to hypertrophy of Se b a 


,ceo “> 0 , 


n<j 


of the nose 

Often seen in long standing cases of 
T/t: Laser or scalpel dermoablation f^f r ° Sac ea. 
Basal cell carcinoma:- M/c malignant graft in e 

ttum ^4 


°fti 


"p 


nose. 


Fractures of Nasal Septum 

• Jarjaway fracture - Blow from the front 

• Chevallet fracture - Blow from the belo 

T1 POINTS TO FOCUS — 

* Walsham's foreceps is used for reducing th7fa| 


•cure 


°f naso| 


bone. ,Ufeo /n QS(Jl 

Asch's foreceps is used for reducing the f rac 

septum. 

Septal surgery is usually done after 17 yrs 

* Septal haematoma should be drained within 48 h 

septal necrosis. n to ov 0 ^ 

►y M/c cause of deviated nasal septum is trauma. 

* Cottle's test is done to rule out obstruction at 

the level 


intenal nasal valve. 




Sludder's neuralgia: It is d/to compression of 
ethmoidal nerve b/w delflected part of na«i, 
middle turbinate. 01 I 


C/f: Neuralgic pain in the lower half 0 f f ace m 
congestion, rhinorrhoea, and increased lacrimation 


Trauma to the FACE 


M/c bone to get fractured in facial trauma is nasal tone. 
Tripod # is # of zygomatic bone. 


uidibulaf # > s subcondylar. 
rtc 5 iie °!.TVcforle’s classification is used. It is based 

» N 'fM n%1 0 f fracture line. 

» * V ' cl1011 ^ I (Transverse it): fractue line runs through 
. l4° ri ' nf maxillary sinus. Floating palate is a feature 
* .u fl°° r . . .r:,.rcn U & Guerin sign' 




,he fl°° r 'Guren # & Guerin sign' 
salS ° ve ll (P> Tamidal fractue line ^ns through 

r-<i_aln/i mavSll<i4- 


Mucormycosism , 

• Cory* _ con ^";" 1 nc,r0,k miing nose 

• T iWReda " ds « ik " 

• s «coidos is - >Stra [;' eandsw ‘ )ik ” 


I 


|l 1 nllC ** ' 1 ' 

, l4° rl | fold- Floating maxilla+ 

’ n3su labl3 ni Craniofacial dysjui 


(Craniofacial dysjunction): fractue line 

I _ f rvrK 11 


berry appearence. 

^nu| 0matous/Chron . c Djseases of Nose 


^ r ?the level of orbit. 

runs at 



.ctA * 15 

f V^7 lC ws pic* t,s or Li,tle ’ s area: 

, i' h ' sSe ‘ md in antero-interior quadrant of nasal septum 
U is sitUa o fepistaxi s in childen. 

^t /c slte poS terior ethmoidal artery does not take part in 
[N° te; ' n of around Little's area] 

fort” 311 ^ , eXllS _> Venous plexus situated at posterior end 
ul ‘" turbinate on the lateral wall of nose. There is 

. « unH a i-v ~ l • 


I Yoo‘ 


t ” f j or turbinate un mv. ut nose. ltier 

of in C „«.« b/w sphenopalatine and pharyngeal vein 
—astoro 0515 u 


Locat" 

Type of 
epistaxis 

Age 

Cause 

Septum 

Anterior 

Children 

Trauma 

Septum 

Anterior 

Young 

adult 


Lateral 

wall 

Posterior 

Old age 

Hypertension 


Syphilis 

Leprosy 


Lupus 

vulgaris 

SLE 


Sarcoidosis 

WG 


Snuffles, 

Saddle nose 

Nasal bleed, 

Saddle nose 

Begins in vestibule, 
Apple jelly nodules 
Ala of nose 
involved 

Nasal bridge 
collapse 

Nasal block/crust/ 
bleed 


Nasal septum 


Perfora" (bony part) 


TB 


Septal perforation 



Perfora" (cartilage 
destruction) 

Perfora" (cartilagenous 
part) 

Perfora" (cartilagenous 
part) 

Perfora' 1 of anterior portion 
of NS 

Total destruction of NS 


POINTS TO FOCUS 




Trauma is m/c cause of anterior epistaxis and hypertension 

* jsm / c cause of posterior epistaxis. 

t Man a ; ement: 

1 . pinching of nose 

2 . Trotter's method 

3 Chemical cauterisation with 1% silver nitrate 

4 Anterior and posterior nasal packing 
5. Ligation of arteries in uncontrolled bleeding. 

* TOC for recurrent epistaxis in pateint of hereditary 
telengectasia is septodermoplasty 


* Wegner ' s Qtanuloma is a midline destructive lesion of nose 

w ich causes total destruction of nasal septum. 

Trauma is the m/c cause of perforation of nasal septum. 

All granulomatous diseases involve cartilagenous part. 

Nasal septal Perforation has been reported as a side effect of 
anti-angiogenesis drugs like bevocizumab. 


Nasal mucosal membrane in 

» Chronic hypertrophic rhinitis -> Mulberry appearance 
Atrophic rhinitis (Ozaena) -^Mucosa is lined by stratified 
squamous epithelium. Roomy nose filled with crusts 
Rhinosporidiosis -> Pink/purple polypoidal 
protruding through nose (strawberry appearance) 


Rhinoscleroma (Woody Nose) 

• Chronic granulomatous d/s of URT c/by Gram -ve 
coccobacillus, Klebsiella Rhinosclerema (Frisch Bacillus) 

• Common in north India, in HIV + patients 

• Mikulicz cells (foamy histiocytes), Russell bodies, plasma 
cells present. 

• Cicatrization and stenosis of anterior nares 

• T/t. Cautrization, Streptomycin/Tetracycline 


mass 


RHINOSPORIDIOSIS 

• It is a protozoal infection caused by Rhinosporidium 
seeberi. 

• Seen in Tamilnadu (South lndia)/costal India 
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„ irregular looking nasal 

M/c affects nose and presen . , c j n colour 

polyp mass with ep.stxx.s), P-nk P 
/ iriw ht'rrv appearance). 

hp. 

^^ulodMainednasaldischa^ 

_> Dapsone (for recurrence) 

sal Myiasis (Maggots) 

. , em. larval staee of houseflies (Chrysomyia). 

r'P^isHnation of chloroform water with terpenline oil. 


IMPORTANT RHINITIS 


.. mpdica 

Vasomotor 

Rhinitis 

ci fra 

mentosa 

Cause 

Overactivity of 

parasympathetic 

system 

Crusting 
due to hot, 
dry, dusty, 

surrounding 

Long term use of 
antihistaminics/ 
decongestant nasal 
drops 

Cl/F 

Nasal obstruction, 

excessive 

rhinorrhea 

Dirty black 
crusts 

Blockade of nose 

T/t 

Vidian 

neurectomy 

Nasal 

irrigation with 
application 

of oil 

• Discontinuation 

of precipitating 
drug 

• Submucosal 
diathermy of inf. 
turbinate 


Ozaena/Atrophic Rhinitis 

• JVl/c organism is Klebsiella ozaenae/Perez Abel bacilli. 

• Atrophied nasal mucosa and crusts. 

• Nasal cavaties are roomy and full of foul smelling crusts 

present (merciful anosmia). 

• Nasal obstruction is m/c symptom. 

• D/s is usually b/L; familial; seen in females of pubertal age. 

• A/w -» Vitamin A deficiency, TB, syphilis, reflex 
sympathetic dystrophy, sex hormones, bid group 0 and B 

• Middle turbinate is involved earliest. 

• Rx: 

o Medical -> Alkaline nasal douches. Local spray of 



estrogen and placental extract, 
o Surgical -> Young’s operation, LautenSlager surgery 


Nasal Alkaline Douch 

• Contains NaHC0 3 (30 g m y N 

NaCl (60 gm) [triple sodium ]dis So . lb ° rai e (3 

• Used in atrophic rhinitis (ozacJi itl H1° S 

(rhinitis sicca) to dislodge crusts and 

N A 

Si, 

CSF Rhinorrhea 


s 


to 


Caused by injury' (m/c head 
ethmoidalis. fauril a) 

(# ethmoid > # sphenoid > # p e t rous 
Spontaneous CSF leak Syndrome (Sc ^** 1 

Also k/as intracranial hypotensio 
traumatic CSF rhinorrhea. 


th e 


Bests,''*.) 


s >nd 


r °tn e 


1A spontaneous CSF leak is idiopathi 

2. Classified into 2 main tvne* „ 

cranial 

leaks. 


«r, 


’eaks 


and, 


ogical 


"tarker. 


leak. 


nasj| 


3. Causes: Up to 2/3rd are a/w CTDsl t. 
Ehlers-Danlos syndrome and ADPKn 
CTDs a/w SCSFLS. Olher causes S V 
malformations, absent nerve mm. 3rC 

• j nP '"dijiK 

(as in pseudotumour cerebri) 01 r aised [r, 

4. Discharge is clear, watery, app ears sud 

of drop when bending forward (T ea nnt enly “> a M 

be sniffed back. 

5. Empty sella symdrome is robust radiol ■ 

pt with SCSFL. 021 

6. IV Cosyntropin, a corticosteroid is used i n 

IOC: Intrathecal injection of fluorescin dy^ 
sinuscopy c/b used for localization of CSF ^ 

Olfactory slit -> Cribriform plate 
Middle meatus -> Frontal/ethmoidal si nus 
Inferior meatus -> Temporal bone 
Estimation of 02 transferrin levels in nasal 
confirmatory' of CSF. 

Glucose content > 30mg/dl (Nasal discharge < io m - d . 
In traumatic CSF leak, when CSF and blood are mli 
double ring sign or target sign is seen. 

T/t: 

1. Post-traumatic cases C~ cases are managed consent 
tively by placing the patients in semi- sitting position, 
avoiding blowing of nose/straining and sneezing. Pro¬ 
phylactic antibiotics are given. 

2. Persistent cases are treated surgically. 


lU ses 




j i 

< 2 . 



Water’s 
Caldwell’s (OF) 
Caldwell’s (OF) 

Lateral 


^ i,|a "antrum of Highmore" 

b<S <***'*** ,n adults - 

' isrS csl P ]at ’ e d to roots of 2nd premolar and 1st molar. 

* floor is (C , jn b acterial/fungal sinusitis in adults and 
! tf' c inV0 rell carcinoma of sinus. 

V * 0 

0 id sin uS 

^ , functionally active sinus. No. of air cells present 

, It is nl0S 

is 15 -,. • -My divided by a basal lamina into anterior and 
'P^oidal cells. 

•S terl0r / nasi cells: Anterior most cell of ethmoid 
1. AgS er 

S Tnoid Bulla cell: Largest cell of ethmoid si 

[LTioc'limoidcell. 

^ Half r cell: Situated in floor of orbit. 

4 posterior group: 

* ‘ .. .it.- p 


I sinus. 


Posterior group. . 

I Onodi cells: Posterior most cell. Optic nerve i 

J,i»rl to it. 


related to it. 

Ethm0 id sinus is m/c involved in 

' i_nf cil 


is laterally 

Ethmoi-i sinus u -... . Acute sinusitis in 

children- adenocarcinoma of sinus in wood workers and 

orbital cellulitis. 

Sphenol Sinus 

, it's floor is related to vidian nerve. 

• it is m/c involved in cavernous sinus thrombophlebitis. 

Frontal Sinus 

♦ Kuhn's classification is used for frontal air cells. 

# It is m/c involved in osteoma, mucocoele and osteomyelitis 
offronatal sinus (Pott's puffy tumor) 



Maxillary T™ pment of sinuses (MESF) - 

* biologically mn pllenoid -* Frontal. 

Arnolds at 1 Vea *' S ' nUS C/b Notified of 4-5 months, 
°9e of 6 yrs, ' P en0ld at 4 k ear */ and frontals at the 

Wc sinus te dev , * “ -* 

* Mucoc °ele-> Frontal 
Carcinoma Maxillary 
Osteoma -» Frontal 

* M/clm IUlitiS inV ° heS Ethmoid bs. 

radiotherapy. ^ SqCC Treated b V surgery - 


Acute Bacterial Sinusitis 




IOC FEES 


Radiological IOC -> CT Scan 

T/t —> Amoxicillin/TMP-SMX for detected cases. 


Chronic Bacterial Sinusitis 

• Symptoms of sinus inflammation > 3 months 

• Thick and greenish discharge 

• Commonest c/c: orbital cellulitis. 


Superior Orbital Fissure Syndrome 

Deep orbital pain + frontal headache + progressive paralysis 
of CN 6,4, and 3 


Orbital Apex Syndrome 

Superior orbital syndrome + Optic nerve involvement + 
Maxillary division of CN 5 involvement 


Mucocoele 

Presents as swelling at inner canthus below eye brow. Frontal 
sinus is m/c involved fTb ethmoid sinus. Mucocoele of PNS 
are treated by Lynch-Howarth operation. 
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Pott's Puffy Tumor bone, either 

sivetling'on the forehead, hence the name. 

fu „ g al 5 musi«i S :Non-invasive (Allergic) 

. chronic sinusitis seen in immunocompetent 

• M'c caused bv aspergill"* fumgatu. 

. Maxillary sinus is affected most commonly 

• H/o asthma, polyps. allergy 

. Charcot -Layden crystals present. 

• T/t: Antifungal and anti allergies. 

Fungal Sinusitis: Invasive 

. Acute and In immuno-compromised host, DM 

• Aspergillus. Rhizopus, Mu cor, 

• Black eschars over nose necrotic tissue 

. Potentially fatal. Fungus can invade brain and orbit. 

Frontal lobe abscess may occur. ,, 

. T/t ■ Removal of fungal ball by FEES and Antifungal drug 


POINTS TO FOCUS 


] 


■y o/g of allergic (non-invasive) fungal sinusitis is made by -> 

Area of high attenuation on a allergic eosinophil mucm, type 
1 hypersensitivity. 

y- i n diabetics m/c fungal sinusitis is mucormycosis. _. 


Imp. facts about nose 

• Inverted papilloma of nose (Ringertz tumour) -> Benign 
tumour of nose with malignant potential. Present in young 
adults in lateral wall of nose. 

• M/c cause of oroantral fistula —> dental extraction (1 st and 
2nd molar) 

• Septoplasty is preferred surgery for DNS in all age group 

• A child with u/L foul smelling discharge from nose is 
likely to have -» FB nose. 

■g 1 POINTS TO FOCUS _ j 


•¥ Proetz displacement therapy 

- Contains alcohol + glycerine + saline 

- Used in chronic atrophic rhinitis 

4- Mandl’s paint contain iodine + KI + glycerine + peppermint oil. 
Used for chronic pharyngitis 

4- In nasal anaesthesia lignocaine 4% is used as spray and 
surface anaesthesia 



Surgeries for Various Sinuses 

• Maxillary sinus ->• Caldwell l u 
in Chronic infection of the maxilla ° Dcra hon 
to respond to non-operative treatn^ ant % 
to obtain a biopsy, and reduce the b^’’ 'WS'? 
suspected carcinoma of the ma.xili arv Ulk 

• Mucocoele of frontal/ethmoid sin^ antrUrt1 - 

operation. US Ly nc , 

• Maxillary antral washout: Death ' f| 

C/bd ^t 0 


V 


,t> 

.' v hi 


V, 


>ai r 




’<4 


NEOPLASM OF PARANA Sfli^^^ 

Benign Neoplasm 

• M/c benign tumour of PNS ~y o S t e 

• For Osteoma m/c site -> Frontal sinus' 3 

• Fibrous dysplasia -y m/c in maxillary s 

• Fibrous dysplasia —y Ground glass o S ' nUs - 

6 aas a Ppear 

Malignant Neoplasm 


■en Ce 


°fsi, 


% 


M/c malignant tumor of PNS 
M/c involved sinus in SCC ~y 


~ >Sqce "carci„ r , 
Maxillary,, 

• In wood workers (Furniture i ndust S ‘ 

carcinoma, of Ethmoid sinus ^ Ad (|1 

• Nickel refining -> Squamous cell carcinom 

Maxillary Sinus Carcinoma 

• Common in males, 40-60 yrs of age 

• CT scan is best non invasive method to r 

disease. lnd extent 0 f 

• Ohngren's classification: 

° An imaginary plane from medial canthu 
angle of mandible. S to 

° Suprastructural growth above this plane has 
prognosis than those below it. 

• Lederman's classification: 

° Uses two horizontal line of Sibileau, 

0 0ne line P asses throu & h ^e floor of orbit and others 

passes through floor of maxillary antrum. 

° Two vertical line passes through medial wall of orbit 

• T/t: Total maxillectomy with orbital clarence fil raditfe 
apy. Prognosis is poor. 


Poorti 


^nasalcavuy 

_r mvilv —» Papilloma. 




Little 


s area. 


UIITl our of nasal ca vity 
pa pilloma -> Vestibule. 

’ Lnillary haemang, ° ma ' 

% cS «e |or r C ‘ e rnous haemangioma -> Inferior turbinate. 

site f° rC ijanant melanoma -> Nasal septum. 

W , c f° r 111 

Nt^ S ‘ MU' 

^ King ertx tumor. 

origi' 1 -> Lateral wall of nose in middle 

site o 


of non olfactory mucosa. 

A • e.iig n 


Nt /C \ |t is a 




.atu s 


, m ost always U/L. 
jn 40-60 yrs. men. 


>f n) ‘ n sil ,ectomy isTOC - 

ma 

arising from olfactory epithelium. 


jmI m a 



Antrochoanal/ 

Killian’s polyp 

Ethmoidal | 

IP-- 3 

, Etiology 

Less common 

More common 

Infection 

Allergy, aspirin 
hypersensitivity 

Maxillary sinus/ 
antrum 

Ethmoidal air cells 

, Numt> ers 

10-14 yrs 

20-40 yrs 

Single, U/L 
project 
backward in 
post, choana 

Multiple (Grape like cluster) 
always B/L 
project forward 

riiecun^ n f!_ 

- 

+ 

nr 

FESS 

i 

If recurrence 

1 

Caldwell Luc 
operation 
(Now FESS) 

T/t is usually conservative 

(histamine, topical nasal spray 
lilke fluticasone) 

Surgery is indicated if 

If 1 or 2 pedunculated polyps 
present Polypectomy 

If multiple and sessile -> 
Intranasal ethmoidectomy 
[Through middle meatus] 

If recurrence occur 

i 

Extra nasal ethmoidectomy 


• Syndromes a/w ethmoidal polyp. 

I. Kartagcncr's syndrome 

Bronchiectasis + Situs inversus + cilliary dyskinesia. 



^ 6 *i '—■— 

+ F£ 

days. er mo< ^ es of polyp removal nc 

now-a-doys)° Pemt,0n ** d ° ne f ° r recurrent P°'yP (avc 

'acreaseXitha "T* C ° mmon in ma,es incic 

think oZ^ ^ <2 ^ ™ V Pn 

'- d/g hk e meni ngocele. 




T~ti!tlI!«OPHARYNGEAL 

ANG|OfIbroma^ 




sphenopalatine foramen 


It occurs mainly in young males in 2nd decade (12-20 
years is m/c age group) 

Role of sex hormones (testosterone) in etiology. 

o. highly vascular tumour (with no m/s coat in vascular 
annels, so heavy bleeding possible during surgery). 
Biopsy is contraindicated 


• M/c presentation - Recurrent epistaxis and progressive 
nasa obstruction may be present - frog face deformity. 
proptosis may be present 

• On posterior rhinoscopy - appears as a pink fleshy mass 
There is involvement of CN 2, 3,4 and 6 

IOC - CECT. Antral sign or Hallman Miller sign (anterior 
bowing of posterior wall of maxillary sinus) is pathgnomic 
of angiofibroma. 


• T/t 


0 Surgical excision is TOC 

0 Wilson s trans-palatine approach 
Extended lat. rhinotomy approach for complete 
clearance of extra-pharyngeal extensions. 

° RT if intracranial extension found 
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[amide Rx. 

o Hypotensive anaesthesia. 

^n pHARYNGEAL CARCINOMA 

- ^ .it rineer is commonest variety. 

: »«f <mos,,y m 

supralonsillar fossa of Roscmullcr) decadM bu , can 
. n,modal ace peat (common in 5lh-7(h decaaes 
I ocenr in 20 rd decade). Males affected 3 t.ntes more. 

. aav EBV. H1.A 2 and S. chminey smokers, wood 
leather worker. Common in China. 

. Chemicals like nickel, dust from chromium, 
asbestos can irritate the lining of the nose an p 

. Ber’^agnosis is established 70% of P a,i" 
enlarged cervical nodes. M/e presentation ts cervical 

. SSI is abducent 6 > «h and 3rd nv. Can 
involve any CN except 7th and 8th. 

• Trotter's triad: . v . , 

Conductive deafness + Temporopar.etal pain (CN V) 

Jpsilateral palatal paralysis (CN X). 

• MRI in the investigation of choice. 

. Radiotherapy is TOC. RND is reserved for persisting 
nodes when primary has been controlled. 

-— ] 


POINTS TO FOCUS 


•f Wood workers (furniture industry workers) are prone to 
adenocarcinoma of paranasal sinuses esp. ethmoid sinus. 

+ Workers in shoe making /Leather industry are prone to cancer 

of nasal cavity. .. ^ , 

+ workers in nickel industry are prone to squamous cel f 

nose (Nasopharyngeal carcinoma) esp maxillary. 

+ chimney sweepers are at increased risk of SqCC of scrotum, 

lung and esophagus. __ 


Cancrum oris (Nome) is a fulminant gangrenous infection 
in children seen after chronic debilitating illness (e.g. 
Measles) malnutrition, scarlet fever, TB, immuno 
deficiency. Starts as necrotic ulcer in gingiva of mandible. 
D/to Fusobacterium nucleatum, pseudomonas. T/t is high 
dose penicillin. 

Gingivitis is infection of gums d/to Gm anaerobic rod 
Prevotella intermedia. 


• Herpongina is caused by C o x 

throat, fever, myalgia, vesicula^* Vir Us > 

ena| uiw - ‘ 1 i 


y 


PHARYNGEAL SPACE 


Parapharyngeal space 
infection 


Extends from base of skull to 
hyoid bone. 

Infection of posterior styloid 
compartment causes bulge 
of pharynx behind posterior 
pillar, paralysis of CN 9, 10, li 
and 12 . 

Infection of anterior styloid 
compartment causes medial 
displacement of tonsil, 
external swelling behind the 
angle of jaw and trismus. 


V 
H| t \ 



Exte nds fro 

to bif Ur °^b a 

L,K <>'-■>> 
Preve deb r3 | n p,1 aryi!S 

m poi, t>t»., 

Wal| anddiff^ 

“bathin ' l ' U, ’Vin 


EX POINTS TO FOCUS 



N M/c cause of prevertebral abscessisriTT'^' 

N M/c cause of acute retropharyngeal Im¬ 
penetrating iatrogenic trauma, while in l!?* in . 
from tonsil or adenoids. ° rer > it « ^ * 

+ M/c cause of chronic retropharynaen! 

- ° SCeS h 


VINCENT'S ANGINA VS. LU rm/|r;^ 


| Vincent's angina 

L udwig' s anei "^ J 

• Also k/as acute necrotizing 
ulcerative gingivitis/Trench 
Mouth 

— 5 

Lower Molar 2 ndar J fd 

3 • '^is °f floor * 

mouth) 01 

• Halitosis and ulceration of the 

interdental papillae. 

* Ra P idl V^Prei^ 
threatening cellulitis 

of sublingual/submand 

spaces. 

• Causative organism: Fusiform 
bacillus and Borellia vincenti 

• Causative organism: 
Polymicrobial infection 

• Patch (grayish-white 

pseudomembrane) in mouth 
Tracheostomy in case of glottic 
edema penicillin (high doses) + 
metro IV therapy. 

• T/t: Intubation/ 
emergency 





i5 causing 


,P 


iflS 1 


Hit ' 5 

air 


wav 


S&f ' 1 

«<ed 


Relative 

Indications 


Diphtheria 
carriers who do 
not respond to 
antibiotics 
Streptococcal 
carriers 

Chronic tonsillitis 
with halitosis 
Recurrent 
streptococcal 
tonsillitis in a 
patient with 
valvular heart 
diseases 


Contraindications 


• Hb<i0g m % 

• Acute UR| ( ev 
acute tonsillit 

• Cleft palate 

• Bleeding 
disorder 

• Children <3 y 

• DM, HTN, 
asthma 
(uncontrollec 
systemic 
disorder) 

• Epidemic 
of polio, 
Menstruatioi 


t e pisodes of tonsillitis includes- 
jepisi ides in 1 st year or 
Jsodespery“rf° r2 > rs - or 
' is odes per year for 3 yrs, or 
Tvvks of lost of school/work in 1 yr. 

Method (Dissection and snare) is the m/c method of 

llectomy 

orrhage aAv tonsillectomy m/c occurs from 
^vein (Dennis Browne vein). 
ijrnar y hemorrhage occurs during surgery. 

.actionary hemorrhage occurs within 24 hours - 
used by clot or slipping of ligature 
„jnrv- hemorrhage occurs between 




qUINSY (Peritonsillar abscess) 

* Abscess formation in peritonsillar space (b/w tonsillar 
capsule and sup. constrictor muscle covered by 

pharyngobasilar fascia). 

» Mixed anaerobic infection 

» Etio - recurrent attacks of tonsillitis, obliterate intra- 

tonsillar cleft (crypta magna) 

• CI/F 

o U/L severe sore throat with high fever 
o Speech is thick and muffled (hot potato voice) 

» Odynophagia 

o Uvula is oedematous and pushed to opposite side 



- 

Retro P*°ryngealsZ -1 

Potential site for n v “ ” ° ,S ° fc/ ° S space of Gillette it is 
cold abscess ^ n ' C °' 35cess °nd posteriorly tubercular 

* Poraphi^ngea? ab^^ retr0pha ^ eal 5 P°ce. 

space. SCeSS 15 abscess of pharyngomaxillary 

on abs c«!°/n cW/dr^V 5 ^ ^ °* er treatment of 
" ° dUltS ^ 0ttaCk °f quinsy forms 


19.10 


LARYNX 



Common facts: Larynx 

Narrowest part of larynx in adult is -> glottis (cricoid/ sub- 
glottis in child) 

9 J Mn ' - riC0ld in child and Glottis in Gentleman], 

ymphatic spread is not seen in carcinoma glottis because 
there is no lymphatic drainage of the glottis 
* Main function of larynx -> protection of airway 

Posterior crico-arytenoid is the onlv abductor of Larynx 
(s/by RLN). 

Pyriform fossa is present in laryngo-pharynx. 


Laryngomalacia 

• M/c cause of stridor in newborn child. 

• M/c congenital condition of larynx. 

Stridor is present but cry is normal. Stridor is d/to partial or 
complete collapse of supraglottic structures on inspiration 

• Stridor is intermittent i.e. ted on crying and relieved in 
prone position. 

• 'Omega shaped 1 epiglottis seen. 

• T/t: Wait and watch. Rarely aryepiglottoplasty or 
supraglottoplasty may be required 

EJ POINTS TO FOCUS I 

■F Cry is normal in Laryngomalacia, subglottic stenosis, and 
congenital subglottic hemangioma. 

Cry is abnormal in -> Laryngeal web, laryngeal paralysis, 
congenital laryngeal cyst. (VC are abnormal) 
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trumpet player, ^ ainva y obstruction. 

• Presents as hoars<- thyrohyoid membrane. 

• external '^^Zpressionof^ laryngocoel. 

: cUionW an external neeL tncision. 

Marsupialization of an internal larxngocele. 

Laryngeal Pseudo-sulcus 

. Intraglottic edema extending from the antettor commtssu 

. Sofvocairold.inlaryngo-phaomgeal 

re flax 

• Also called pseudosulcus-vocalis 

Passavant's Ridge 

. Is formed by contraction of palatopharyngeus and 

. contact with i, during deglutition or 

speech and cut off nasopharynx from oropharynx. 


El POINTS TO FOCUS _ 

4 Puberty dysphonia is due to -> Over tensed vocal cords 
4 Functional aphonia or hysterical aphonia -> A functio 

disorder seen in emotionally labile females 

4 Dysphonia plica ventricularis -> voice is pro uce y 
ventricular bands/false vocal cords. 

4 Spasmodic dysphonia(Laryngeal dystonia) is d/ to -> 
Psychological or neurological cause. 

4 Neoglottis phonatoria -> Post-laryngectomy neoglottis 

reconstruction 

4 After total laryngectomy esophageal speech is utilized in 
voice production. 

4 Topical mitomycin -C, antibiotic isolated from streptomyces 

caepitosus is used for t/t of laryngeal stenosis. _ 


Rhinolalia 

• Rhinolalia Clausa 

0 A/w hyponasality. 
o Seen in angiofibroma 

• Rhinolalia Aperta 

° A/w hypemasality. 

0 Seen in -4 Cleft palate, palatal palsy 



Spasmodic Dysphonia (Lary ngeaI 

• Spasmodic dysphonia is -a , 0 

condition that results in involunt ‘ be a 
vocal folds. There are two ty pes . ^ rn o Ver ^ t ' Ur oi l 
Adductor type - Voice sounding str ■ ^ ? 

Abductor type - Voice having ^ 

breathness or involuntary voice br C ° mro| k(j 5 
The exact cause is still debated^' \ 

has either a psychological (follo^ 05 * * I*o p | e V 
or neurological (due to abnormal^ 8 3 
M/c t/t is intra-laryngeal injection of bo t ^ 

niitw gjj 

-vmw n* 

Corrected by type IV thyroplasty (| en P ‘ Ch) in f 

Puherphonia (Adolescent/mutatiof, ''" 8 of^ 

persistence of high pitch voice usually f fa| sen Q , 

age at which the pitch of ones voice i males b eyo * 
T/t is type III thyroplasty (shortening 

- ^ 0ose Sof V N 


Y 


extreme cases. 


Sea l bark 


Croup (Acute Laryngotracheobronchit 

• Affects children 3 months to 3 vear » 

esp rrialo 

• Mainly d/to parainfluenza virus (ty pe j S ‘ 

RSV, influenza virus, mycoplasma 2) < M ^ 

• M/c symptom: Barking Cough. 

• Cl/f: Fever, hoarseness of voice 
inspiratory or biphasic stridor. 

• X-ray (AP-view): Sub- glottic edema {Hour i 
steeple r/g/j/pencil tip sign on PA view. 8 

Acute Epiglottitis 

• C/ by Streptococcus > Haemophilus influenzae tv 

• M/c symptom: Dysphonia and stridor, (cough is 

• Cl/f: 2-7 yrs children (male > female ) present "j! 
fever, inspiratory stridor. Baby sit in tripod position 

• Onset is abrupt and progression is rapid, child may die B 
a day. 

• Lateral X-ray neck: Enlarged epiglottis (Thumb sign) 

• T/t: Emergency hospitalization and airway management 

Juvenile Laryngeal Papillomatosis 

• Benign lesion of larynx and trachea usually seen i 
children. 


eryo, 


Hiplc and known for recurrence. 

,esi° nS ar .'|-lP v 6 and M 

, by 1 " .jon larynx 

' i nS P iratory initiaIly but later il becomes 

* Cl/f ; Stfi Airway obstruction worsens as the pap i|, oma 

* . l,as' c- 

i n with stable obstruction should undergo 
ill clliR rL 'Optic nasopharyngoscopy by specialist, 
'ixi^ perron gamma) c/b used in t/t of juvenile 

r ( rnipil |omatOSlS ' 

* |a ryng e:1 p ‘ cnt recurrence. : Endoscopic removal 
rl t0 pre ?rv and C02 laser are preferred. 

-I |slod^l eS 

yot* singer’s or screamer’s nodes. 

, A |5 ° ^ 3 i it | benign, non-neoplastic lesions of larynx. 

I Sm 3 "’ S ° ca r bilaterally symmetrically on the free edge of 
» fley junction of anterior l/3rd with post 2/3rd of 
VC. »' ’ js the area of maximum vibration of VC and 
VC 3S ‘^ cted to maximum trauma. 
th‘ lS SU ^se/vocal trauma is the cause, when person speaks 
i Voca |a for p ro |onged period or at high intensity 
*rroarscnessi 5 chief complaint 

* speech therapy is TOC 

» Conservatively by voice rest (in early stages) 

jjjcrolaryngoscopic excision (for larger/prolonged 

nodes) 

pOljgfTO-FOCyS 




- ^7 o/ larynx is formed by -» Aryepiglottic folds. 
* Laryng itlS sicca ,s causet ^ b/ Klebsiella ozanae. 


p/d of solid non-neoplastic lesions of larynx 


3 


* V ° Cal —- - - - ^ 

SOme woy os nod , om v °cal abuse and treated in 

same position ’ ^ ° re usua ^V unilateral ot the 

Peinke's edpmr, 

abuse (hoarsen \ diffuse polyposis) is d/ to vocal 
of vocal corrir r ^ Smoking - Su bmucosal loose CT layer 
+ to to*«,£ r, '™ brVC «'toW«°r<i<«ton. 

visualize r>/rg05C0 Py anterior commisure is difficult to 

vis “° fe ■* r " Kf,n vc - t *' “h 


j 

M/c 

cause 

Site 

^ 1 

1. Vocal 

Vocal 

M/c site is 

• Voice rest 

nodules 

(singer’s / 

abuse 

junction of 
anterior 173 rd + 
post. 2/3" 1 VC 
(BA) 

• Microlaryngoscopic 
excision for large 
nodules 

2. Vocolpol'/ps 

Vocal 

Junction of 

• Surgery 

(u/L) 

abuse 

anterior l/3 rd + 
posteroir 2/3 rd 
of VC 

{microlaryngoscopic 

removal) 

3. Reinke's 
edema 
(S/t diffuse 
polyposis) 

Vocal 

abuse, 

smoking 

Subepithelial 

space 

of Reinke 

• Microlaryngeal 


Contact ulcer/Kiss ulcer 

• Change in voice d/to voice abuse. 

; I/C S1,e 15 Posterior arytenoid 
T/t. speech therapy 

Intubation Granuloma 

• M/c site is junction of anterior 2/3rd + posterior l/3rd. 
1UC is laser surgery + voice rest. 

?0WSTOFOC US 

Vocal polyps (or vocal nodules) are seen at the junction of 
anterior l/3rd + posterior 2/3rd of VC. 

Intubation granulomas are seen at the junction of anterior 
2/3rd + posterior l/3rd of VC. 

Pachydermia laryngis is seen at posterior portion of VC. There 
_ 15 thicke ™ng of epithelium in the region of arytenoid 

Laryngo-pharyngeal Reflux (LPR) can cause : 

• Pachydermia laryngis 

• Pseudosulcus vocalis 

• Acquired sub-glottic stenosis 

CARCINOMA LARYNX/GLOTTIS 



Type 

Supra/G 

Glottic 


Confined 

Ant 2/3rd of 



Involves 

to 

VC 



paraglottic 





space 

VC 

Mobile 

Usually 


Usually 



mobile 


fixed 

Earliest 

Pain/feeling 

Hoarseness 

Resp. 

Hoarse¬ 

symptom 

of mass 


difficulty 

ness 

Metas¬ 

To cervical 

very rare 


Lymphatic 

tasis 

LN 

and late 


spread 

T/t 

RT 

RT/Sx 

Sx 

Sx/RT 
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• M/c site lor lar>^ caIcant _ . 

• c./ in <>' voculconbit /> ( ' ofVC for 

0Il ,n dbcowwl «*"*”*stripping .full 
leukoplakia, atyp.a, W 3S,a ' IUL 

• Stages „ , . 

T • Tumour in only one pari ol the larx™ 

T ': Tumour in >1 part of the lary nx +/-VC involveme 
T,: If tumour made vocal cords lixed. 

T • If tumour invades thyroid cartilage 
. pi for Ca larynx early lesion <2 mm-radiation and >2 mm 

radiation + surgery 


T t «t Ca Lan nr 

T| and T ; with N 0 
T 3 and Tj with N 0 
Any T with 
+ve neck nodes (N.) 
T, glottic cancer 


Radiotherapy (RO is TOC 
Surgery fTb RT 


T 3 N 0 M 0 with stridor 
For surface lesion 
Small lesion fixed VC- 
Large lesion fixed VC- 


Surgery' Cl) RT 

Best treated by' Endoscopic 
laser cordectomy 
Tracheostomy 

R. 

Rr 

Total Lary ngectomy. 

- Horizontal partial laryngectomy is done in T 2 supraglottic 
cancer while vertical partial laryngectomy is done in T 2 
glottic cancer. 

Rehabilitation after total Laryngectomy 

• Requires developing new voice using Esophageal speech 
(6-8 words can be spoken) and by creating tracheo¬ 
esophageal fistula (expiratory voice). 

• Blom Singer Prosthesis 

Is a variety ofTEP(tracheo-esophageal puncture) device. 

It is used for vocal rehabilitation of laryngectomised 
patient. (Electrolarynx). 

Keratosis of Larynx 

• VC are normally lined by straitified squamous epithelium 

• T Rate of keratinisation is seen in smokers and it leads to 
keratosis oflarynx. 

• T/t: Quit smoking, cordectomy, decortication of VCs. 




l. tb 


Site of Larynx Affected in 


Part of larynx 
most affected 


Post > ant 
(posterior 
commissure) 


Anterior 

Any part of Lx 
Ant. 1/2 of glottis 
Stenosis of larynx 
Anteriorly 



2. Lupus 
vulgaris 

3. Syphilis 

4. Leprosy 

5. Cancer Lx 


Ton eu e i s P ^ lo hi s 

Cavity Sit. • 

TB '*W \ 
Apple 


Vn * is n 

jelly >' 
nose n °<lu| ( 




Pa 'nles s 

Serpi eno Ust . 

e P'e | ot tis 


[Remember in TB posterior part Q j- 
while in syphilis anterior part ofscron^ 0 """ °*cr ed 

lSa ffe cte^S 

%) 

Laryngeal Nerve Lesions 

• Superior LN (Ext LX + Internal LN) 

ELN supplies cricothyroid m/s ( whic - • 
tensor. Tensors including vocalis gi V e s * ad( Wtor. 


So in SLN lesion voice is weak and hu\ qUali,y to 
(poor quality voice not suitable in S V 


Sln ging) 


'ossofti 


'’nice 


a >esi 0n 


°r ilv 




ILN is sensory to larynx above VC & s 0 
causes aspiration pneumonia and death 
* RLX: U/L complete section 
Speech is not affected much. VC in half h 
median or paramedian.position. U 

» RLX: U/L partial section 
VC is in adducted (midline) position of a fT 
' RLX: B/L complete section ^ Cd s ' de - 

Both VC are in midway b/n abduc" and adduct 
impaired since rima glottidis is partially closed 
RLX: b/L partial section 

Acute breathlessness - dyspnoea and strid 
VC are adducted ( B/L abductor pa l sy ) E ^ B °* 
cricothyroidotomy or tracheostomy is necessary 
Combined paralysis of SLN and RLX 
Most commonly injured during thyroid surgery. All the m 
of larynx on one side are paralysed except interaryienoid 
(b/c of b/1 supply). Cord assumes cadaveric (neutral) 
position 

Semons Law -* Abductors are paralysed first. 


Grossman Laxv -» Cricothyroid k eeps the 
r ijan posit> on - 

, Kill Paralysis ^ VC mid ‘ ine ’ n ° rmal voice but 
«%cl° r Acuity; tracheostomy required in b/L cases 
, A * ir jto r >' lysis -* VC lateral, change in voice but no 

^n ct ° r P unicuity> p rone for as P iration - 
. A .-..ivsis Treated by 


!rbZr oidisi ™'^ 


Eliptical shape 
-> spindle shape 


irfi« at0ty ,i«r P« ra, y siS 
& \t)d 11 „ r mrdei 


by tracheostomy, 
or cordectomy. TOC is VC lateralisation 



»<n ihyror 


lasty) 


inV e l 1 ,|1 ' " n ' r paralysis -»• TOC is VC medialisation (type 
B/L Atll,llC ) Injection of teflon in VC is also effective. 

' |tl>y opl3St) s p'ism -» Strained and croacky voice with 

«03 sn __ 

if |N f S JO FOCUS 


■RLN 


m/c inV0lV6S -r n "' V 

]nChlC> e 'mi ured durinQ thyr °’ d surgeTy RLN (right sided) 


‘ a re involved ->’key hole’ appearance 

19.11 

E MeaTa'l pan SCmems ° f facial nerve 

neck" because a ' S ° "Physiological bottle 
Bell's palsy ' S S ° nesl and thinnest. M/c affected in 

in unTa^csOM 120 "^' ^ M ° St commonly affected 
S u a r gerf es ° r vertlcal P art : M/c affected during madtoid 


* % ner re ini urea / 

I, left V Ninjury,S 

^ 0* era ct ion in PCA (yuaiorw. r i 

l^dfor abductor spasmodic dysphonia 


more common 

in PCA (posterior crico-arytenoid) should be 


Lucent nu. 
Motor nu 
ol lacial 



^Cortex 

Facial n. (VII) 


l/o£ a 


,1 cords (VC) 


; position 


of VC is seen in -> u/L or b/L complete 

B/L abductor 
injury to the recurrent 


P^T-nerous position of vocal cords 


' ,c ^ rRLN + SupLN 
, Most do"8“ 

ufccatise of vocal cord paralysis 
’ during .hyroidectomy 

I/c stun of unilateral vocal cord paralysis -> hoarseness 
1 L si gn of bilateral vocal cord paralysis -> stridor 
| jyle benign tumour of vocal cords -» squamous papillomas 

’ (a/wHPV 6and 11) 

piyropfcsty (Ishhiki Classification) 

Type l : n is medial displacement ofVC(achieved by teflon 

paste ejection) 

Type 2 : It is lateralization of VC to improve airway 
Type 3 : It is used to shorten (relax) the VC 
Type 4 : To lengthen/ tighten or to make VC tense and T es 
pitch. It converts male character of voice to female 
[Mn: MLSL from I to 4] 

Phonesthenia 

• Laryngeal m/s tired or fatigued. T/t is voice rest 

• Normally two m/s —> interarytenoid or thyroarytenoid are 
involved 



Stylomastoid 
foramen 


Posl. auricular S \ 

N. to diagasltic 


Temporal Ungual n. 
Zygomatic 

, Upper buccal 1 
Lower buccal 
\ Marginal madibular 
Cen/ical 1 r~j 



Site of lesion 


1 ■ A lesion at the 
stylomastoid 
foramen 

| 2. In the facial/ 
middle ear canal 


SMG 


Effect 


[ 3. A higher lesion in 

the facial c anal 

| 4. At the geniculate 
ganglion 

, 5. In the pons 


1 6. In supranuclear 
facial paralysis 


Paralyses all muscles of facial expression 


I Chorda tympani is damaged and in 
addition to (A) the taste sensation from 
the anterior 2/3rd of the tongue is lost on 
1 the sam e side. 

Results in additional hyperacusis as the 
nerve to the stapedius is paralyzed 


Lacrimation and salivation are reduced. 
Here the 8th nerve may also be involved 
I because of its prox imity. 

Usually the 6th nerve is also involved and 
| there are cont/L pyramidal signs - Millard 
- Gub ler syn drome. 

| The upper half of the face is less involved 
as it has B/L innervation. Voluntary 
movements are involved more than 
emotional expressions and there are 
ipsi/l pyramidal signs (UMN type) 
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Topodiognostictests tesioro 3 nd include 

: ^^--' d rTr nom ' ,,y ' 

. subnuindibular salivaty *^ ow l *f' 

. Tastel«st - b> efcctrogtistometiy. 

Electro diagnostic tests 

. Conduction sod condition ofmu«l« »PP^- 
. Ncrvefcscitnbility test. Efcc.ro neuronograph> 

• Strength - duration curve 


BELL'S PALSY 

T^^te m/cccucc ofid.opo.bic U/L facial nen-e 
paralysis 

• T/t. 

o Usually spontaneous recovery'- 

o Prednisolone is the DOC. if patient reports wtthi 
week tab prednisolone is advised I mg. g/ a > 
days 

->If recovery starts, dose is tapered for next 5 days 
->If no recovery or paralysis is complete, same dose is 
repeated for next 10 days then tapered. 

—vPrednisolone + acyclovir is given for herpes zoster 

oticus 

• Prognosis is good. Complete recovery in 85-90% cases. 

D/d of Facial Palsy 

• B/L facial nerve paralysis is seen in sarcoidosis. GBS 

• Recurrent facial nerve paralysis is seen in Melkersson 
Rosanthal syndrome. It consists of facial paralysis + 
sw elling of lips + fissured longue 

• Vertical segment of facial nerve is damaged m/c by 
surgeons. Second m/c site is genu area. 

Neonatal Facial Palsy is seen in 

• Mobius syndrome (CN agenesis 6 and 7) 

• Melkersson Rosenthal syndrome (N~ + face edema + 
fissured tongue) 

• Myotonia dystrophica 
Alberg Schoenberg d's 
CHARGE association 

Oculo-auriculo-vertebral syndrome(Goldenhar syndrome) 


Bilateral facial nerve paraly S j s f . 

• Sarcoidosis (M/c cause) S ° e 9|'n 

• DM 

• Lyme's d/s 

• IM 

• GBS 

Ramsay Hunt syndrome/Herne 

• Facial palsy + vesicular erupti 0ns/ r °% s 

and sometimes in pharynx ras he$ j n 

• CN 7 + 5 (gasserian ganglion ) ma , AC -t 

• Prognosis is poor (complete recove ^ 

• T/t: Prednisolone and acyclovir ^ ° n| > m |q 0 

^of c 

EX POINTS TO FOCUS’ 

y Danger area of face is 
vestibule 

■> Danger area of nose is - 
T Danger area of eye is ~ 



Upper l‘P + lo» 


# of Temporal Bone 


4 Olfactory Qr eo 
Circlus iridis rn ajor 


| Features 

Longitudinal tt 

Occurence 

More common ( 80 °z) 

Caused by 

Parietal blow 

Bleeding from ear 

Common 

CSF otorrhoea 

Hearing loss 

Present 

Conductive 

Facial paralysis 

Less common. 

Delayed onset 



Absent 


c °mmcn 

- earl v onset 


SOME IMP INDICATIONS 


19.12 

• Cortical mastoidectomy (Schwartze 


- - -—operation) 

Acute mastoiditis (with coalescence of air Ce || S | 

° Masked mastoiditis (mastoid reservoir phenoj 

Radical mastoidectomy ena * 

° Indication: Unsafe CSOM with extensive 4 
cholesteatoma, glomus tumour and Ca middle ear 1 
° A11 of the middle ear structures are removed exeat 
stapes. In end eustachian tube is plugged with cartife 
° Not indicated in children < 12 yr. 



lie it Mastoidectomy (MUM) 

t >r* a K ;;‘ Unsafe CSOM + atticoantral d/s or hearing 
M ind^'tia. nerve palsy or vertigo or labyrinthine 
5 l° sS ° r , 4 - v e f'Stuta sign). 


flS ti" 3 (+ \ ed ossicles are removed. 

O ol> d ' S 


1 xn,I’ 1,n0p,a i omas mastoiditis without complication 

* V o cholc stea 

lpe dcC , ,0 r "'is with good A-B gap and good cochlear 

* ot° sC e 


res 


serve 


rinf" 101 ".^ bulged TM on the point of rupture 





finding 


ngs 



Thumb sign 
Ser Pigenous ulcer 
0m ega shaped epiglottis 
Turbon epiglottis 


Seen in 


Acute epiglottitis 
In Syphilis 
In laryngomalacia 
TB Larynx 


Rad iological Sig 


AOM 

i)nre s ° 

° .nolJStV 

. M^" 1 " mtral perforation without mastoid pathology and 
* ^ ossicular chain 

»„pbaone cc " ,my 

* accompanied with block dissection of the neck in 

U Tifon" |bssn canCCr (lnferior h yP°P har >-ngeal cancer) 

° p^'t-cricoid cancer 

° piled radiotherapy in hypopharyngeal cancer. 



Seen in /Location | 

Acoustic neuroma 

Inferior vestibular division of 

8th CN 

Nasopharyngeal Ca 

Fossa of Rosenmuller 

Ang iofibroma of nose 

Sphenopalatine foramen 

Inverted papilloma 

Lateral wall of nose 

Esthesio-neuroblastoma 

(Olfactory neuroblastoma) 

Olfactory neuroepithelium 


ns in ENT 


Imaging method Seen In / 
_ Condition 


* Jteepie sign/ ; 

(Hourglass/ pencil 
bp sign) 

X-ray soft tissue 1 t 
neck (lateral) 

Vcute LTB 

Phelp's sign 

cr 

Glomus jugulare 

• Delta sign 

a 

Sigmoid sinus 
thrombosis 

• Antral sign 

• (Holman Miller 
sign) 

CECT 

1 

Nasopharyngeal 

angiofibroma 

• Dodd's sign/ 

• Crescent sign 

X-ray 

Nasopharyngeal 
( angiofibroma 

* Icecream in cone 

sign 

MRI 

Acoustic neuroma | 

• Lyre's sign 

MR angiography 

Carotid body 1 

tumour 

• Tear drop opacity 

X-ray 

Blow out tt of orbital 1 
| floor | 



Important classifications in ENT 


Ototoxic Drugs 

1. Aminoglycosides (affects outer hair cells) 

2 . Anticancer (Cisplatin) 

3. p-blockers (Propranolol) 

4. Chelating agents (Desferroxamine) 

5. Diuretics (except Indacrinone) 

6. NSAlDs (Salicylates/aspirin, ibuprofen, indomethacin) 

7. Quinine/Chloroquine 

Ototoxicity is classically reversible with aspirin. 


Classification 

Used for ~ li 

• Fisch classification 

Glomus tumour 

• Marx 

Microtia 

• SADE classification 

Parstensa | 

• Toss | 

Pars flaccida 

• Deriaki 

Congenital cholestatoma 

• Verocay 

Acoustic neuroma 

• Nelson 

CSOM 

• Shea 

Meniere's d/s 

• Weillstein 

Tympanoplasty 
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' s «n in to 5 .h nv. involvement 

I. Pain on the* ipsvL 

(trigcnttnaJ neuralgia) 

2. Conductive deafness 

3. Palatal palsy/fixation. 

• Gmdmg"' sindrome- 

Triad of . . 

o Apex of petrous/petrositis 

. VlhCN involvement (retro-orb.tal pain) 

. Vhh CN involvement (Lot rectus with diplopia) 

• .1 fdkersson Rosanihal syndrome - 

Triad of 

o Recurrent facial palsy 
o Swelling of lips 
° Fissured tongue 

• Vamkr l/ocie ssyndrome - r 

Blue sclera + Otosclerosis + Osteogenesis tmperfec . 

• Blue eardrum is seen in . ear 

Hemotympanum (as in temporal bone fracture), glue . 

glomus tumour and hemangioma of middle ear. 

• Prussuk 's pouch : 

o The inferior pouch of outer attic of mi e • 
o The inflammatory exudates in P~ o ten 
perforation of the pars flaccida. 

* Between the handle of malleus and the long process of 
incus is 1.3:1. 

* Is a positive fistula sign in absence of fistula, (it is seen m 
congenital Syphilis due to excessively mobile stapes). 

in 30% of Meniere's d/s patients 

• Krause's nodes . 

Are LN situated in jugular foramen. Enlargement o ie 
nodes causes jugular foramen syndrome by compression 
efTect on CN 9, 10, and 11 

. Montgomery's T lube Silicon tracheal tube used for 
surgical management of tracheal stenosis. 

Node ojRovicre 

Is the most superficial LN ofthe lateral gp ofretropharyngea 
space. 

Reinke's space 

Often affected by edema k/as Reinke’s edema and causes 
polypoid degeneration of vocal cords. 

Turban epiglottis 

Edema and infiltration of the epiglottis caused by TB 
larynx. Mouse -nibbled VC is seen. 


Omega shaped epiglottis 

Is seen in laryngomalacia 

Thorn wald abscess 

Is abscess of nasopharyngeal bursa 

Structures of ear fully developed at a 

Middle ear. malleus, incus, stap es ^ 


labv 


Fluctuating hearing loss is ser„ 

Serous OM (otitis media with effu 
Meniere’s ds, Sl0n l 


ri mh 


a H(j 


COp 




Perilymph fistula. 

Malingering 

Commonest site of involvement m 
located at the anterior edge of oval \ • 
fistula ante fenestrum ' Vlt1 do\ v , n ,Vf osj^ 

Carhart’s notch is b/c of loss of bone r— ■ 


1 sta ped 


ial 


°'0S C | ( 


2000 Hz (in Otosclerosis) 


:c °ndu 


Noise induced hearing loss show 


lc ‘io n 


a Nd 


- • ,r S 3 j« 

abovein air conduction curve of ai ~ P al 


% 


— audiogram 

Acceptable level of noise in industries j nl 
hrs a day for 5 days a week. n< ^ a 

Silverstein Microwick microcatheter 

preparation are used to deliver medical SUStaine(l 

.. —.. ^ . v'i n ) rni in,) min J 


Hi, 


Hit 


‘ • culCa tionsr 

gentamycin) to round wundow membrane Stero "is 

\ / /’l ’l't 






Nasolabial cyst 

Soft-tissue lesion developing f rom non 
epithelium within the labial vestibule ° donto gei)i, 
attachment of the nasal ala in the maxilla^' ^ 
presentation is one of upper-lip swelling or^ Clillic3j 
within the floor of the nose. It should be & ex ^ ° f S " Cl H 
intraoral approach. Ised 

• M/c site of oral TB -> Tongue 

• Meningitis leads to vestibulitis through cochlear 

• Stapes and related structures develop fr 0m 

while stapes foot plate (otic capsule) develop 
neuroectoderm. PS r °® 

• Otoacoustic emissions arise from outer hair cells 

• Middle superior alveolar nerve is a branch of-* p a | at - 
branch of maxillary nerve. 

• Infection from meninges can transfer to labyrinth through 
cochlear aqueduct. 

► Endolymph is secreted by stria vascularis. 

► Distance b/vv pharyngeal opening of auditor)’ tube and 
posterior end of inferior turbinate is 31 cm. 

Puberphonia 

o Mutational falsetto or voice break is persistence ofan 
unusual high pitched voice in absence of organic cause. 


IIy in males. 

S cen llSlk . s pressure training over thyroid prominence is 
# , rea tnient. Type 3 phonosurgery can be tried 

1,1 j j 12) palsies in ENT 


\ 


i' clp|l ‘ l I<> 

mu" * j UE ula rc 

* i C 001 ^ otitis externa 

« rcin0 7 , 

J common in females 


rVf 1 '" jjaulare 
1 ■oai uSjUc ’. 


1. % ic rhinitis 

2 A ' rt c iional a P honia 

3 fU ° t ricoid carcinoma 

^ 0S 5C ,erosis 
. ,//,• disfiS ur 

po ,c "" l ‘_ ( S add |e nose) 

, Lepr os) 

2 TP . nSC |eroma 
3>' n . . 0 fadenoidectomy: 
, Uni otitis media 


conditions of nose 


g e ciir rCI 


Obs truCtlV 


. e sleep apnea 


• n „ & chronic sinusitis. 

' Eplbl nic' sinusitis & recurrent sinusitis 
papilloma 

0 N asal allergic polyposis 

„ Muc° coele 
, Nasal polyp 


me IMP. NEGATIVE POINTS 
ked in exams 


Uncomplicated 


Sinus. 0ldal nerve do not supply -> Maxillary 

facial nerve does Not 

* Spontaneous CSF I Contain Somatic efferents 
cnccphalocele ^ ' S seen > n Low risk 

* not a 

Thrombocytopenia ° f n3Sal Septal bleed 

basilar ischemia SfUnCl '° n are N0T seen in -> Vertebro- 

• not a 

• NOT a cn ^ e f la l Perforation —► Rhinosporodiosis. 

hydrops ° COncduct ' ve deafness —► Endolymphatic 

! ‘ riad d0es N OT include - Secures 

membmne XtnnS1C llgament of la T nx Hypoepiglottic 

Cerebellu m aPPr ° aCh N ° T USC<1 f ° r accessing “► 


^cheostomy is NOT indicated in 

bronchial asthma 
# NOT true about Radical mastoidectomy -> Eustachian 

lube is excised. 

Vincent’s angina NOT true -» Can extend into 


i About 
mediastinum. 

• Tympanic cavity does NOT contains -» Posterior auricular 
nerve. 

» Medial wall of middle ear is NOT formed by TM. 
i Rinne's test is NOT negative in Normal ear 
i NOT a c/c of tracheostomy —> Rupture of internal jugular 
vein, Myxedema 

» Membrane on Pharynx is NOT seen with -» Staphylococcus. 

• Nasal septum is formed by -> Lacrimal bones 


recent points 


19.15 

• Ethmoid sinus is fully developed at-, 12 yrs of age. 

9 ntU at ' 0n granuloma usually arise from -» Arylenoids. 

ost aural incision used in mastoidectomy -> William 
wilde's incision. 

• Streptomycin acts by -> Destroying the cristae of SCC. 

ood dust exposure and formaldehyde exposure is a risk 
factor for -> nasopharyngeal carcinoma, Ca maxilla. 

• M/c type of laryngeal cancer -» SqCC. 

Congenital SNHL —> AD condition 

TOC for coalescent mastoiditis —> Cortical mastoid¬ 
ectomy. 

M/c cause of congenital stridor/stridor in newborn —> 
Laryngomalacia. 

M/c cause of stridor in children —> Acute laryngotracheo- 
bronchitis 

• Best site for incision in pinna —> Incisura terminalis. 

• Internal ear is the first part of ear to develop in fetal life. 

• Ear lobule is the last part of ear to develop in fetal life. 

• Surgical reconstruction of pinna is NOT done before —> 6 
yrs of age. 

• Ethmoid sinus is fully developed at —> 12 yrs of age. 

• Lomard test is used for -» No-organic hearing loss. 

• Sade classification is used for —> Pars tensa. 

• Nodar classification is used for -» Tinnitus. 

• COTTON staging is used for -» Sub glottic stenosis. 

• Mac Caffery system is —» Laryngotracheal stenosis 
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w Congenial ^LSNHL (deafness) 

* go,ire -ill, lk . ma ,oma a, greater palarine 

(Tuirin sipn is ^ 

foramen of maxilla if Hema|oma at Hoot of mouth 
Coleman sign is se<-n 

in mandible #• f , t branchial cleft vvith 

In BPPV posterior SCC is most COn ^ nl ^ nl j > o ^ r °^ 1 argin of 
Nasal valve (limen nasn) is formed b> 
upper lateral cartilage. 

Crooked nose is seen in DNS. 

Frequency of Male Voice is 120 Hz. 

M e organism acute epiglotitis- streptococci! . 

B„„ y damage of nasal ^L^omarous 

Rhinoscleroma is caused by - Meins 

ca Frisch hac,llns_ beween carotid 

Phelps sign on CT- loss oi creM u 
:anal and jugular canal in glomus jugulare 
semicircular canals detect angular accclcral. 
jtolith detect linear acceleration. 

Me site nasopharyngeal ca fossa of Rossenmullei. 

Co, a common cause of an, nasal septum bleed 






thrombocytopenia. 

Acute necrotic otitis media 


is seen after measles or 


nftuenza. Caused by beta hemolytic streptococci. 

Structure in lateral wall of mastoid-.zygomat.c greater 


wing of sphenoid ,. 

. Me site of skul fractr- m/c bone is temporal, m that bone 

longitudinal 80 percent, transverse 20%. tranverse more 

complicated. . 

• Lymh nodes in nasopharyngeal carcinoma -Cervical 

lymphadenopathy (disease or swelling of the lymph nodes 
in the neck) is the initial presentation in many patients, 

• Suprameatal triangle lies over mastoid antrum. 

• Cald well Luc operation is done for maxillary sinus. 


1 


Gradingo syndrome is 
o Petrositis 

o Vth CN involvement (retro-orbj, 

° VIth CN involvement (Lat r ec t u ^ Pa ‘ n ) 

The retropharyngeal space (space^f V ' th d ipi 0 • 
the posterior pharyngeal wall and G ' lleu e) f'^ 
muscles covered by fascia. nd tfl e 
Surface area of round window t 

_ - D i un,. 

Par,i c 


17 


v . -'v 

tyrtiD^ 


Light house sign is seen in stage 

— m iirl I O 


Pie 


otitis media. 


of. 


; Pih, 


Node of rouvier is lateral group of " 

Stylohyoid nerve supply glassopha^Sng 
Abductor of vocal cord is posterior ^ ner v e % 
Pyriform fossa present in - hy p 0 ph a ' r ' COar M%j d 
In BERA, v wave denotes lesion i n . inf ° r lar >n 80p . 

A Meniere's disease gene linked to chr 
& chromosome 14. r °m 0sonie 

Rhinophyma is d/to hypertrophy 0 f 
Glandular form of acnc rosacea SEba «% 

During maxillary (antral) washout sudd ^ 


to air embolism. 

Antra! sign on CT or 1 Mini 


le n d e 


:ath 


Miller : 


0c cu, 


ft* 


° " ‘ nUer sio„ ( 

of posterior wall of maxillary sinus'! j, eri °fW 
angiofibroma. J 1S 

Image shown below is -> An otoscope 



Fig- Otoscope 


Oft 110 


paedics 



ORTHOPAEDICS 


,t)* e 


i*i 


Overview 


ft* 1 common symptom of a U is —> Pain. 

( first ^ n ' nS j s ient sign of a fresh # is —> Tenderness 
i I^'duignomonic sign of a fresh h is -> Abnormal 
* M° sl pa . jiity (surest sign of #) > crepitus, 
hony nl0 sr i l ()f # 

chfl "‘ ( impact on bone as well as indirect tension force 
will produce a 


Transverse # 


, M‘ cr 
o D> rec 

0,1 is more likely to cause —> Communited U 

listing results in spiral # & compression in oblique # 

° !’l or complete loss of continuity of bone is essential 
.Apart' 3101 r 

f 0 rdi 3 g" oSlsofa 

of # healing- 


Stages i 


, e is hematoma formation -> soft callus ->hard 


First s tl, S L 

Hus -> modelling—> remodelling is last 
[dost important factor in # healing is -> immobilization. 




p ilNTS TO FOCUS 


i 


bone to get fractured overall Clavicle. 

+ M/c bone t0 get f ractured during child birth/new born -> 

Clavicle 

+ M/c bone t0 qet f ractured in childhood -> Green stick ft of 
forearm (radius & ulna) bones. 

* m/c bone to get fractured in childhood around elbow -> 
Supracondylar it of humerus. 

| M/c fracture in old age -> Colies ft. 

4 M/c site of stress tt 2nd & 3rd MT tt. 


Imp. causes of pathological if 

• M/c cause of pathological # from diffuse/generaliso 
affection —> osteoporosis. 

• M/c cause of pathological # from localised lesion - 
Metastasis (overall 2nd m/c cause). 





Radiation 


■ “» 




eo osteoporosis is thoracolumabar spine > neck of 

T/ 11 n > Wr * St ^ Co,les # at lower end of radius), 
pen reduction and rigid internal fixation. 


^Q joiNTS TO FQQJS 

t P ° th ° logical * are usually treated by internal fixation 
_Zjfff mineral of the bone is hydroxyappetite. 


Parts of bone 



Shaft of bone 


• Nutrient artery 
entes a long 
bone through 
D ~ 

• Syphilis begin in 
diaphysis 


• Area of max" 1 
growth velocity 

• Supplied by 
"hair pin bends" 
like end arteries 

• M/c site of 
osteomyelitis, 

TB & avascular 
necrosis in bone 


Epiphysis 


Growing end 

Most sensitive 
to radiation 


Involved in 
Perthe's d/s 


EX POINTS TO FOCUS \ 

Physeal growth plate (also k/as growth cartilage) separates 
the epiphysis from metaphysis. It is affected in slipped capital 
femoral epiphysis (SCFE) 

4- Structure responsible for longitudinal growth of bone —> 
Epiphyseal growth plate (physis) 

+ Hematogenous infection to bone m/c involves —> Metaphysis 
of long bones 

4- Trevor's disease -> Dysplasia epiphysis hemimelica 
*)■ Stewart trevor syndrome —> Developement of lymphangio- 
sarcoma in pre-existing lymphedema. 
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ie Ossification 


Ul 1 

... is c/by periarticular (around 

\nroiropic tMi/uti < ■ ^ bono d / t0 so ft tissue 

lints) deposition ol «tor- marker . 

««»« lcium is mos ‘ important 

V estimation. 


Biochemical markers of bone metabolism 




Rnne resorption 

■ 

E 

D 

at 

•—* 

Bone specific ALP, 

Osteocalcin (Gla protein), 
Peptide of type 1 
orocollagen (C1NP or P1NP)_^ 

Crosslinked N-telopeptide 
& C-telopeptide, 

Serum TRAP, 

Bone sialoprotein - 

2. Urine 


^Crosslinked N-telopeptide 
& C-telopeptide, 

Total free 

deoxypyridinoline, 

Hydroxyproline/ 


Proteins of bone Matrix 


Cell adhesion 
proteins 



Osteopodln, 

fibronectln, 

thrombospondin 


Ca*‘ binding 


Osteonectin, 
sialoprotein 

Mineralisation func" Osteocalcin (Gla 
protein) 


Enzymes 

Growth factor 
Cytokines 


Alkaline phosphatases, 
collagenases 
IGF1, IGFp, PDGF 
IL-l,IL-6, RNKL 



POINTS TO FOCUS _ 

bstance used for wrre broplasty Polymlhylmethaccylote 

me cement substance). 

„e cement sabs,once commonly used for artrficol bone 
jft-> Hydroxyapatite. 

bstance used in the past for chemonucleolysis (medical 
cectomy) -» Chymopapain. 

te of minearlisation of newly formed bone can be estimated 
tetracycline labelling. 



NEUROPRAXIA 

• Scddon classify nerve injuries j nto 

• Recovery potential after ner\ e /„y ( ° 3 bpc s 


v 


o Excellent in -> radial, muscul 
o Moderate in -> median, ulnar 
o Moderate in -y median, ul nar t | b ' al n - ' * 


Type of 
injury 


Pathology 



Only 

physiological 
interruption, 
axis cylinder 
preserved 


Degenera" 

Tinel's 

sign 

Neuroma 

Prognosis 


+ (but 


not 


*i|| 


Complete 
receovery in 
6 weeks 


+ (advances 

distally W it b 
time) 

+ (in continuity) 
Recovery & 
m °tor march+ 




POINTS TO FOCUS 



■> Dislocation and ft are m/c cause of nerve 
Post injection nerve palsy is an example 0 f n 
•> Wallerian degeneration is not seen in -> 

+ leprosy is M/c infection leading to nerve r ° Pra * ia 
affected- ulnar nerve). ' rjUry (M/ c ^ 

+ M/c nerve to get injured -> Radial nerve. 

& M/c cause of radial n. palsy -> » humerus > 
palsy. 

* Recovery after nerve injury is assesed by -> fM( - 
+ In nerve repair radial n. has the excellent (best) 
ulnar nerve has moderate prognosis & common 
nerve has got the worst prognosis. 


Post 




PWDfljJ 


* Neuronal degeneration may be seen as a part of crush ■ 
senescence ^ 

+ Tinel’s sign (Hoffman sign) is seen in Sunderland tv 
type3 peripheral nerve injuries. It is a distal sign ojl^ 
regeneration. 


Imp. Signs/Tests 

• Kctnovels' sign is seen in acute suppurative tenosynovitis 
of little finger. 

• Cozen’s test is used to detect tennis elbow. 


0b r 


us! i s 


use 


«' 


,j t0 delect tight iliotibial band. 

used to diagnose DeQuervain’; 


test is 

- . %v jih wrist pain. 

' ><*** »risl flexion ter is used to dia 8nost 

.^>'" dr °"’ C) - 

c fS ( L - 


Tgcyi 


00*. is used for -» Radial a. 

^if‘ edAll ris used for identifying fixed flexion deformity 0 f 
t * *,nS teSI 

siQ n ~ If 

. for tight gracilhs 


Lesser trochanter avulsion. 


. f 0 r tignig '»» 

l prfeP (eS foot is seen in congenital vertical talus & 

> «^ ef b °nrrection of CTEV, Patau syndrome. 

* tecti --— 

j n are commonly seen in 
•ted ° 

su r 6 i«' ncckofhumerus 

^ er end of radius 

K IF req^ ired in 

/ there are high chances of displacement 
/flU ' (cra | condyle humerus (Chances of displacement 
L V b ; c oz of common extensor origin) 

Stella (D/to pull of quadriceps femoris) 

■J olecranon (D/to pull of triceps) 

* ■ , hand wiring (TBW) is done in transverse # of 

,01011 

„ ___ Stl MT 


fracture of Necessity in Children 

„ in which surgery (operative intervention/ORJF) is 
flust are k/as d of necessity. These are 
, #ofNOF 

i § Lateral condyle humerus 

i # Lower end of tibia 


Splints di uses 

i Cock up splint 

i Knuckle bender splint 
i Aeroplane splint 
» Thomas, Bolder braun splint 

• Von Rosen, Pavlik harness 
& Craig splint 

* Dennis Brown splint 


-» Radial n. palsy 
—> Ulnar n. palsy 
-> Brachial plexus injury 
-» # Femur 

-> DDH 
-» CTEV 






VIC 

# Mandible 

Em. immobilizat n of it 



8 ’’ ° enniS Browne s P |ir >t used for CTEV correction 

Traction 


• Dunlop, smith traction 

• Callow's, Bryant's trac" 

• Russel's trac" 

• 90--90" traction 

• Perkin's traction 

• Crutch field traction 

• Halo-pelvic traction 

• Buck’s traction 




Supracondy lar # of humerus 

# shaft of femur (< 2yrs) 

# shaft of femur 2-10 yr 

# shaft of femur in 10-15 yr. 

# shaft of femur in adults 
Cervical spine injuries 
Thoracic & lumbar spine 
injuries 

Conventional skin traction 



(5-7 kg wt permitted) 

Agnes Hunt, Well leg traction-* Hip deformity 

► Skeletal traction 
(<20 kg wt permitted) 


• K-wire, steinman's pin 

• Denham pin 


Skeletal traction 
cancellous 

or osteoporotic bone 


in 


Casts/Brace 


Cast 

Used in 1 

1. Minerva cast, SOMI brace 

Cervical spine injury 

2. Hanging cast/sugar tong cast, U 
slab 

# Shaft of humerus 

3. Risser's, Milwauke's, Turn buckle 

Scoliosis 

4. Colie's/ Hand shake cast 

it Lower end radius ! 

5. Cast in glass holding position 

#Scaphoid 

6. Broomstick (Petrie's) 

Leg Calve Perthe's d/s 

7. Frog leg/Lorenzo cast, Bachelor's 
cast 

Congenital disloca n hip 

7. PTB cast 

# Tibia 

8. Cylinder/tube cast 

it Patella 
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Few important tests/sign 


Used in 


Adson's test 
Allen's test 


Alli's test, 
Barlow's test. 
Ortolan! test 


Thoracic outlet syndrome 

Testing patency of radial and ulnar 

arteries 

DOH 



ORTHOMfDICS 


Anvil test 

Apley's grinding test 
Apprehension test 
Bryant's test 
Callaway's test 
Com test 
Cozen's test 
Dugas test 

Anterior Drawer test 
Posterior Drawer test 
Finkelstein's test 
Hamilton ruler test 
Gaenslen test 
Lachman test 

Lasegue's test, 
Nagffziger test 

Ludlolfs sign 
McMurray's test 
Ober's test 
Pivot shift test 
Sulcus sign 
Thomas test 


Testing spinal tenderness 
Meniscal injury 

Recurrent shoulder dislocation 
Anterior shoulder dislocation 
Anterior shoulder dislocation 
Dorsolumbar TB of spine 
Tennis elbow 

Anterior shoulder dislocation 
ACL injury 
PCL injury 

de Quervain's tenovaginitis 
Anterior shoulder dislocation 
Sacro-iliac joint pathology 
ACL injury 
IVD prolapse 


Lesser trochenter avulsion 
Meniscal injury 
Tight iliotibial band 
ACL injury 

Inferrior shoulder dislocation 
Fixed flexion deformity of hip 


Common Osteotomies 


Me Murray’s 
Powel’s 
High tibial 

French 

Spinal/Smith Peterson 

Wilson’s 

Dwyer’s 

Salter, Pemberton, 
Chain Digas 
Sandwich 


In # NOF 
OAofHip, # NOF 
OA of knee/ Genu valgus 
Correction of cubitus varus 
Ankylosing spondylitis 
Congenital Coxa vara 
CTEV 


DDH 

Slipped epiphysis 


m 




! 


Amputations 


In UL 
• Rav 


Krukenberg’s 


*° r removal 
metacarpals f r0] 


of 


m 


!f red 


In LL 

• Symc’s 

• PirofFs 

• Boyd’s 


bones (Moa s 




in hr V, 


-> 


through ankle j 0i 
removal of tal Us ^ 
amputation bel 0w ° ta X al 

wear shoes 3nk >e, pa c \ 
Chopart’s -> through talon avicill 
Lisfranc’s -> through tarsontetat, ’ k K,, 

Length of stumps left behind /„ an fSa] joi^N) 

Above knee amputation -y io n ,,,cltio ns : 

1 ° cm r^ 

as measured from tip of greater troch 3 ° cm; 

■ ■ . ham "».<S 

- 15 c m 


as We# 


knee (medial joint line) 

Below knee amputation 
medial tibial tubercle. 

Above elbow amputation -» 20 cm f 
Below elbow amputation -y 18 cm acr ° IT ‘ian 
Mangled extremity score is used to asses^ 


iur e( i 


[ 0H 


the limb. 

EI POINTS TO FOCUS 



* In Myoplasty opposite group of m/s aresut — 

* In Myodesis m/s are sutured to the end o f stu^ 

In Guillotine/open method skin over the st ^ 

T In transmetatarsal amputation foot function h '* C,0jf i 

* el1 Prtstmn 


Salter and Harris classifica" of Epiphy sea) 


Type It Involving 


1 

Physis(growth 

plate) 

Slipped femoral 
capital epiphysis 

Close 

r edurti 0n 

II (M/c) 

Physis + 

Metaphysis 

# distal femur 

# Supracondylar 
humerus 


III 

Physis + Epiphysis 

Tillaux# tibia 

Open 

'’eduction 

IV 

E + P + M 

# lat.condyle of 
humerus 

OR 

V 

Crush injury of 
physis 

lower tibial 
epiphysial injury 

Conservative 



Example 


[ Mnemonic: SALTeR = Slipped, Above, Lower, Through, Ruined] 



|de rson Classification for Open # 





in ^ ' Cle3n Wlth mlnlmal 

cm , moderately contaminateTanJ ~~ 


^^;; S Q ft tissue injury. 


'"'open ^gmental tf 


- Extensive soft tissue 
injury 

-Gunshot wound, Farm 

injury 
8 hrs old 


. crush injury 

pppnw ound of> ___ 

n d <10 cm with crushed tls sue but adequate 

_ aop nnssihlp intart -vj:_ 


WOiina--*- . 

of t tissue coverage possible, intact adjascent 

periosteum 



peM^Z—---—---- - 

10 cm with Crushing and squiring free flap 
ro ron _struction, adjascent periosteum break 

h uvith major vascular injury. 


Pi edmont # 


■Jo.2 

^onWZ ia 
zi# 


ft 


, Gal eaZZ1 
, Colic 5 # 


i Smith ft 


323 SHE _ 

# of proximal 1/3 of ulna (me™ 
bone) + dislocat” of head of radius « 
/(/dislocation of distal 1/3 of Radius 
+/- distal RU joint or ulnar head 

# of distal 1/3 rd of radius (within 2-5 
cm) with dorsal & lateral tilt, dorsal 
and lateral displacement, impaction 
and supination at cortico -cancellous 
junc n (No medial displacement/tilt). 
D/to fall on outstreched hand 
Dinner fork deformity (Velpeau')seen. 
Treated by cast in hand shake position 
(ulnar deviation). 

Reverse of Colles #, Low radius # 
2-2.5 prox ra to wrist joint ( distal end 
of radius) is involved with ventral tilt 
& angulation 
d/to fall on flexed hand 
Garden spade deformity is seen 
T/t above elbow cast 
> # dislocation of radiocarpal joint 
(Marginal#) distal 1/3 0 f 
radius fractured with intraarticular 
communication 

Treated by joint - line reduction (to 
avoid osteoarthritis), JESS 


Dro „ ar J_ lcular oblique n of styloid 

initi C | S ^| 0 ^ rad ' us_ av ulsion ft in which 

eyee of supination/pronation 

ampered. T/t is always ORIF (with 

Essex i „ R-wire). 

x Eopresti # 

-^ommumted # of radial head ft 
with dislocation of distal RU joint 
n d disruption of interosseous 
membrane. 

dosed # of radius at the junction of 
middle 1 /3rd & distal l/3rd.Not a/w # 
ulna. 

# of distal end of radius + subluxation 
of distal end of ulna. 

Isolated transverse # of shaft of ulna 

Buckle/Torous hJoT™ ° f ^ mjUry) ’ 

s #-»Occurs near metaphysis in distal 

forearm in children b/c immature bone 
p, is more porous. 

^rcen Stick #-^y 

Hickory stick/Willow ft seen in 
children. Cortex is half intact & half 
bend. 

Articular# of base of 1st metacarpal 

ennet S ” Qfe'ique intra-articular # in boxers 

(fist fight #) d/to fall on outstretched 
hand a/w subluxation of trapezio- 
metacarpal joint. R x is OR-IF. 
Reduction is difficult to maintain bee/ 
of pull of AbPL. 


* Moore’s# 

* N ‘ghtStick# 


0 


ORTHOPAEDICS 



Hg.: Bennets# 


Barton’s # 


Rolando’s # 

• Boxer# 

• Baby car# 


Communited extra-articular(V-Y) 
[Mnemonic:- BobRoCk] 
Vertically displaced # through nec 
5th metacarpal 

# of distal end of humerus 
proximal radius / ulna (Side - s 
injury) 
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• i)a*hb° :,rd s 

• Bumper # 


• Chance# 


• Pott's # 

• Cotton's# 

• Tlllaux # 


—> 


• Aviator’s # 

• Massonaisc # 

• Pilon # 

• Chopart # 


Jone's # 


• .March / 

(Stress #) 


• Clay- shoveler 

• Hangman’s #- 


# 


Jefferson # 
(Burst atlas) 
Straddle # 


• Malgaigne’s 


• Crescent# 


• Jumper's # 

• Jarjaway’s # 



• Chevallet’s # 

• Stieda# 


, invocation oj hip 

► Results mpost-V lateral 

C . „\/ a «.lt-b«U K.Honzontal * 
' thwujih vertebral body to the poslenor 
element 

Bimalleolar ankle # 

Tri-nudleoiar ankle # . 

# ofam=rolateral<iistaUibialzp.phys^ 

wi ,h avulsion due to snong pull of ant. 

tibiofibular lig . . . . 

# neck of talus (in aircraft injuries) 

# neck of fibula wih ankle 

# Distal end of Tibia (intra-articular) 

n dislocation through inter - tors 

Avulsion # of base of 5th MT d/to pull 
of Peroneus brevis tendon. 

Fatigue # of shaft of 2nd > 3rd 
metatarsals. No # line is seen on 
X-ray. Pain in metatarsals after long 
walking / exercise 
T/t - cast immobilization 
-►Avulsion # spinous process o 

# C through pedicle & lam,na 
of C, vertebra or traumatic 

spondylolisthesis/subluxation of C 2 

over Cj 

# through body of C, vertebra 
(odontoid view required) 

B/L # of superior & inferior pubic rami 
. AM rupture of bulbous urethra and 
extraperitoneal rupture of bladder 
Pelvic # in which there is combination 
of# (pubic rami anteriorly & sacroiliac 
/ ileum posteriorly on the same side) 

# of Iliac wing with sacroiliac 
disruption (Pelvic ring injuries with 
lateral compression force). 

# of pelvis 

# of maxillary spine to vomer. 

(Horizontal #) 

# of maxillary spine to root of nose. 
(Vertical #) 

Avulsion injury to the MCL at the 
medial (internal) femoral condyle. 


POINTS TO FOCUS 


* Cough ft -> 5-7 ribs fractured d/to e * Ces 
■¥ Dyscrasic tt-xtt seen in malnutrition ^ C0l % 

& Ping-pong H (Dishpan/Derby hat tt)j s ° 9 

Pond it is -> Depressed It of skull 

-—■■7re n> 



,n children 


20.3 


MAXILLOFACIAL 


injure 


# Middle third of face 

(# involving part of face b/w supraorbital i 


r 

Y 


r 'dge $ 


U PPer, 


# Central middle 1/3 rd 
(Le-fort’s #) 


n Lateral middle in 

(Malar-maxil| ar . ^ 

d/to blow fro m s^/Xi 
Le- forts I / Guerin # / Transverse # 

Transverse # through maxilla 


H) 


Le-forts II / Pyramidal # 


1 invo| v j 


ln g o 




# en bloc of the palate & middle l/3 rd 

o Passes obliquely across maxilla (Float^ 

° May be asymmetrical on both side ? 
Le- forts III (Craniofacial dysjunctionj 
o Most severe type involving comply d - 


V 


cranium. Jptl ° n ^ 


attachment of facial skeleton to 
Passes across root of nose, supra-orbital 
zygomatic-frontal sutures. 


fissi 


; ure 4 





Le-forts 1 


POINTS TO FOCUS 



' r h/nord)fo 


+ Cribriform plate is injured in -> Lefort II, in, csf , 
may be present. 

*>■ Craniofacial dysjunction is seen in -» Lefort III. 

•> Guerin ff is -> Lefort I. 

* Le fort tt of ankle -» # fibula with ant-talofibular li gam 
disruption. 


#Base of Skull 


Battle s sign +ve (bruise over mastoid region) in H MCF. 


■^Thinorrhea 

olfactory nerve is m/c involved 
n/i peri-orbital hematoma 
/panda’a sign / Racoon eye sign) 
B)ack eye _+ sub conj. hmge. 


* .tt: u,ous h ^ by 

• Pre-occlusion , 


Gunning's 


,c.f- 


C $F otorrhea 

Batt |e sign (delayed echymoses over 

mastoid) 

r | 0 n/e sinjured6. 7, 8 


’ view required for X-rays. 

# Temporal bone 

* J^^^Pznum. Battle's sign 


Longitudinal ft 


e rio r 




^(vl involved 9,10,11 
mnt 12th spared)_ 


hi 8h«Uhanc C orLTal„ <8 ° %) , bU ‘ a/w 

acial n. paralysis. 


,1 bone (more common) : produces bloody 
'W ,c n' p0r !ni middle car (hemotympanum) injury to 

di^^nerve 


7tb. stl1 ' ^ 0 jd bone : 3, 4, 6th CN injured 

dofsP 1 ’ < nneumoniae meningitis common 

« * „inCOCC US t 

( StreP 10 


^ - - vcua __ 

i is o boMskul'lT'l'‘ ,r °‘" Jre iku " is “ “* w "9«» 


o 


ORTHOPAEDICS 


,r' 0, ° rbit ■ 

siK of»o' b,t | 

i ^ nia d/to ent. . 

, pip ,op ^ tra-ocular muscles. 

obliql ". loss over cheek 


bit. 

entrapment of inferior rectus & inferior 


, Se asory 

,tic bone & arch /Tripod# 

' jicial bone to be fractured after nasal bone. 

< 2nd m c ^ d j rec t blow from lateral side 
1 ^ t0hC Flattening of malar prominence,trismus,step 

* . f infra-orbital region,anaesthesia in the region 

rinfra-orbital nerve. 

Elevat ion + fixation. For undisplaced #, no t/t reqd. 



,l,«outS °fo' b i‘ al,loor 

niplopia on looking upward and laterally (d/to trapping 
' 0 rj„ferior oblique /uAj.Enophthalmos. 

, 30 »Occipito-mental view X-ray required. 

, Teardrop sign on antral CT Scan 
t T/t; Elevation + Fixation (Orbital floor exploration, if 
there is trapping of inferior rectus) 


• i!i. mi v imum 0f . 9 morahs has "opseo Since the 
months S °' VS ^ S '^ nS ^ ea ^ n g continuously for 3 

• M/c cause of non-union is inadequate immobilization. 

auses of non-union are:- chronic infection, absence of 

rve supply, malnutrition, avascular necrosis/ insufficient 
blood supply. 

• Very' common in # a/w avascular necrosis. E g 
Head & NOF, 

Proximal pole & waist of scaphoid. 

Body of talus 

• Also seen in 

Lateral condyle of humerus, 

Lower 1 /3rd of tibia/ulna 

X ray features. Rounding of # surfaces, sharply defined, 
cystic changes. 

• In contrast to non-union delayed union occurs at slower 
rate. 


Racoon’s sign/Panda sign ( B/L ecchymoses & swelling of 
upper eyelids) suggest a basal anterior fossa #. 


fMandit - 

i D/to Indirect trauma (blow to chin). B/L in 60% cases 

• Commonest site is through neck of condyle (weakest part) 

* Masseter muscle’s pull on posterior fragment distract the # 

* Cl/f: Hematoma in the floor of mouth if # of body occurs 
[Coleman’s sign] 

• Rj : Early reduction + fixation (+Broad spectrum 
antibiotics in heavy doses) 





Fig.: A. Non union at elbow; B. Non union of fracture latera 
condyle 
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/vialun/on 


• Commonly seen in- 

o [ntertrochenicric # of femur 
o Supracondylar U of humerus 
o Colic’s ft 



Pseudoarthrosis (False joint) 

• M/c type of pseudorthrosis -> Dysplastic 

. M e bone involved in pseudorthros.s -> Tibia 

• Causes of pseudoarthrosis- 

o Neurofibromatosis (.M/c cause) 

o Fractures • 

o Fibrous dysplasia & cleidocranial dysplasia 

o Osteogenesis imperfecta 
o Congenital 
o ankylosing spondylitis 
o Triple arthrodesis 



Fig.: Congenital pseudoarthrosis of tibia 


nnPHYTREN'5 CONTRACTURE 



• Flexion deformity of one or more fingers d/to thickening & 
shortening of palmar aponeurosis. 

• Autosomal dominant inheritance has been suggested 

• Age > 40, male, smoking, repeated trauma are risk factors. 

• B/L in 45% cases. 

» Causes are 

M/c cause is idiopathic 

A/w- alcoholism, diabetes, epilepsy, cirrhosis, phenytoin 

therapy, hypoxanthinemia & oxidative stress 
Peyronie's disease (contracture of penis), Ledder horse 
disease (contracture of sole/plantar fascia). 

Garron's pad- fat pad developed in knuckle. 

Gatezia triad: 

Dupuytren’s contracture + retroperitoneal fibrosis + 
Peyronie's d/s. 


Pathognomonic A- earliest J e 

thickening of palmar fascia alonlt' ' p a | Du 

Ring finger is affected most coninf^^'ho? 




over head of 4tl. metacarpal). ^ 

‘k 


Flexion at MCP& PIP joi nt (Djp 

T/t : Partial fasciectomv f„_ rer »< 


ar d 


Partial fasciectomy f 0r 
hand is splinted in position ofevt lar 

nde dp lp f ’^ 




o 

o 

o 




COMPARTMENT SYN Dfen^n- 

• Results from t in compartment 

from any injury' leading to muscl/?^ ten 
ischemia). e e,Tl a, 

» Normal compartment pressure i s 0 

► M/c cause in children -> Suprac 0n d m,t i l|» 

’ M/c cause in adu Its —> Crush injury 
' Necrotic muscles may undergo h ° rear iTis ' 
leading to contractures (e.g VIC) ^' n 8 wji|, 
Injuries with high risk of dcvel ■ \ 

syndrome & V r IC are ° p,n S co^. 

Iatrogenic : tight palster casts are th 
Closed tibia! U (m/c cause among f" m/c *»•» 
Soft tissue/crush injuries to leg a ° nd , C ' Ures ) 

° Supracondylar # of humerus ( m / c ° rearni 

o Forearm bone # [Mnemonic' 

Stretch pain test is the earliest 

compartment syndrome. °f irtip^ 

Hyperaesthesia or parasthesia in 

1 nerves tra 

compartment. dVer5| ’ng|f 

T/t:- Remove all encircling tight banda B 
immediately. Early surgical decompression b ** * 
is indicated if compartment pressure rises l '**S 
Explore artery SOS. ^ "'hi ^ 


: ' ncl %, 




VOLKMAN'S ISCHEMIC CONT RArr^ 

• M/c sequelae of compartment syndrome/ Volb 
ischemia. The ischemic muscles are gradually re ^ I 
fibrous tissue with flexion contracture. 

• Classical seen in supracondylar # humerus (m«jj 
& severe type), in which occlusion of brachial a 4 J 
interosseus branch results in ischemic damage of flea, 
of forearm (esp FPL, FDP medial half). 

► In mild form only a part of FDP is involved. M'ccausts 
# both bone forearm. 

Cl/f 

° Marked atrophy of forearm 


phenomena: Flexion deformity of wrist 
' ' +ve Volkman’s cion . r- 


fiSfll (producing +ve Volkman’s sign -> fing crs 

n d m ? c ndcd ,P jomlS ° nly Whcn ,he wrist « 
s be c ’ x c 




C 3n 

fie* 


c d) 






stretching + turn-buckle splint. 


operation, surgical fasciotomy ( W j th 
"' cision) ' 



focus; 


clinical test of compartment syndrome 


rw 0,u \ te5t . 

+ "eldP 01 * n transfer is done for wrist drop due to radial 

S e's t er,d ° n 

‘ »"!; nurpobrMortery. _ 



cK , 50 ST|ODYSIROPHY 

50^ ^Tnevsyin pathetic dystrophy. It is classified 
^ i./as rti' 1 -- J 

e „ional pain syndrome type I. 

c otnP ,xrt - the m / c cause of it in the upper limb. 

, ^ e ' S /onlyaft ercastisremoved - 
, Ko* ,ce i]o gical finding: localized osteopenia. 

fw ct3 -no tvpe of pain, tenderness, swelli 


as 


diologi Ldl r - 

*# Cra uuring type of pain, tenderness, swelling of a 

* j tv a/w various degree of sweating. Overlying ski 


an 


? -ail 

• tv a/w --- of mating. Overlying skin 

tXtfem md stretched. Osteoporosis is seen. 

iS ^^Physiotherapy, Sympathetic nerve block (stellate 
Fl ' . blockers. 


r/t - no' 3 "' 

* block). t» e t a hlockars. 


rpal t iiNNEL SYNDROME 

,>nt neuropathy d/to compression of median nerve 


, Entrapmer 
in carpal tunnel. 

, common in females b/w 40-70 years. Attacks are frequent 
Pain may be referred proximally to the forearm 


in nigh's. 

and ann. 


« Common causes are:- Idiopathic (M/c cause), excessive 
use of wrist (as in typists). Acromegaly, Amyloidosis, 


Cascs - Skin areas wi.h 

„ ^"ta'vasodita,""' 5CTS ^ are warmer d/to 
° Sk,n 0v er the thenar „ 

from jt arises r romthef mmenCe 15 no1 a ^ted as n/s 
D/ 8 : l*halen's test is T ^ ° f median 

* T/t = Usually ' susedf °rd/ g . 

steroids may be^sedT^ reC ° Very occurs - NSAID and 

re,inKu '™ «'»« R : c txit ision or ncxor 


Non-union 


Avascular 
necrosis 
(Osteonecrosis) 


• ft NOF 

• f Scaphoid 

• # Lower 1/3 rd Tibla 
» Lower 1/3 r d ulna 

condy le humerus (FLUTS) 

(ft at the ends of a bone) 

• holies » -> Dinner fork deformity 

Supracondylar# of humerus 

-> Gun stock deformity 

• l nter -trochanteric # of femur 


0 


ORTHOPAEDIC 


• h ead of the femur (# NOF esp. sub¬ 
capital) 

Proximal pole of scaphoid (# through the 
waist) 

Body of the talus (tf through the neck) 
Lunate # dislocation 

femur head. 


K1 Joints to focus 


Osteonecrosis of femur head is seen in Sickle cell d/s. Gaucher’s 

/, assion s d/s, hemoglobinopathies 
' comrron ly affected in traumatic osteonecrosis are —> 
end of femur, proximal scaphoid, post half of talus. 

Nonunion is commonly seen in coses in which avascular 
necrosis is common. 

JfM/ccause of elbow injury in adolescents is physeal injury. 


Most common complication of- 


. dM, Hypothyroidism, RA, cushing syndrome, pregnancy, 
etc. [Mnemonic: RADHICA-Priye] 

• Cl/f 

o Wasting of thenar muscles ( ape-like hand) including 
Ab P3 (-» loss of abduction of thumb), FPB and OP 
(loss of opposition of thumb) which are s/ by median 
nerve 

• Nocturnal paresthesias of thumb, index and middle 
finger.Trophic changes (dry scaly skin) in long standing 


Colies ft 

Stiffness of fingers & wrist > Malunion 

Supracondylar ft of 
humerus 

Malunion (Gunstock/cubitus varus 
deformity) 

*t Lateral condyle of 
humerus 

Non-union 

tt Clavicle 

Malunion, Shoulder stiffness 

Inter trochanteric 
tt of femur 

Malunion with shortening (varus with 
external rotation) 

tt NOF 

Avascular necrosis > Non union 

Scaphoid tt 

Avascular necrosis > Non union 
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pu " ed Elbow 0 f annular ligament in 

. Head of radius rotates A. 

children. 

. t,i: Conscrvalive. m and fl „ ion of elbow. 

• Reinanipulation by p 

De Quervain'sTenovaginitis /Tenosynovitis 

. involves IsieMensor ccenpartioen^ct^r po||icis Longus 

• lendon which ^ . P* * 
swelling over radial st> loid process. 

• Finkelstein’s test for d/g. 

• More common in thyroid d/s, DN , P rt c 
. Karnvel for cardinal signs ore used for diagnos. . 

Mallet finger ("Baseball” or"drop"fingerl 

. Avulsion injury » lerminol phalanx dAo sudden pull a. 
insertion of extensor tendon - hypcrex.cnston a. PIP 

and hyperflexion at DIP joint. 

. Swan-neck deformity is a frequent complication. 

Trigger Finger/Trigger thumb 

. Also k/as Stenosing flexor tenosynovitis of HP joints 

(locking of digits in flexion). . . 

. D/to tendon sheath constriction at the level of MCI joint, 

A. pulley i. pa 

• Causes are : DM, local trauma, unaccoustomed work. 


THUMB 

. Gamekeeper's thumb/Skier's thumb is caused by repetitive 
microtrauma over the thumb -> Injury to UCL (ulnar 
collateral ligament) of MCP joint of thumb. 



TOE 

• Hammer toe is fixed flexion deformity of an II joint ( 
interphalangeal) of toe. 

• Morton's toe/foot is also k/as Lamay toe. C/by Short 1st 
MT in relation to 2nd MT ( brachymeta-tarsia). 

• Hallux valgus is lateral deviation of great toe at the MTP 
metatarsophalyngeal) joint usually d/to pointed & high heel 
shoes, RA etc. 3 operations are done : Keller's (at base), 
Mitchell’s (neck of 1st MT), Myo’s (excision of head). 


CHRONIC BURSITIS & 

• House-maid’s knee 

• Clergy-Man’s knee 

• Breast Stroker’s knee 


• Student/Miners elbow 

• Weaver’s bottom 

• Tailor’s ankle 

• Bunion 

• Morrant Baker’s Cyst 
(Popliteal bursitis) 

• Brodie’s bursa 

• Golfer’s elbow 

• Tenis elbow 




rela,ed ‘-* K 

-> Pre.n ns 

lnf C,e,T V >i 

(c °n j °i nt j n „ Pet 
grac 'lis. 


S| tis 


Ole, 


-> 


Is chialk n ; bur siti s n N 


’ SC *iCV 


n 1,alb urs iti ;^ 
n 'trover, 

Bu *itfeovJ U S 

ereat l0 Ni,| \ 

M 'dia„ p V 

" f po Plit eal f° rSw e||j 

hernia 'iond,° Ssa V 
Under ^!°<N 


G ^tr OCn 
Medial 
humerus 
Lateral 


er "h, s 
e Pico, 


ndyi 


•tis 


humerus PCOn ^'liti s 


POINTS TO FOCUS" 

•> Enthesopathy is inflammatory invol^ "" 

tendons. Causes are ankylosing spondlT^ 0 ^ 

nrhilloc tenrlnn entbioci+ic- da im ». . ^ ^ ^ 



achilles tendon enthesitis, RA, DISH Fore t'* ^ ^ 
Knee ioint communicates with „ , Q,re d h. 






f Knee joint communicates with the 4 burs ^ 
popliteal, Pes anserinus & semimembran ^ ^ 

+ Poncet's d/s: Rare form of asept,^ ^" 
polyarthritis secondary to TB. 0rW >rrtis/ f ^ 

* Kanavel's sign -v Infected tenosynovitis of U ! n 
+ M/c site for bursitis to occur in the shoulder^ ^ 

*> Burso communicating with shoulder joint ~c S<Ji>acr °mbl 

—--- Subs co p , k 


20.5 


#& INJURIES 


Dislocation of the shoulder 

• Shoulder is the commonest joint of the body to di! 

& to undergo recurrent dislocation. 

• Clinically all anterior dislocations are anteroinferior 
Common mechanism is a fall on outstretched hand with thr 
abduction and external rotation of shoulder. Preglenoid 
is m/c type of anterior dislocation. 

• Posterior dislocations are rare and are a'w electric shod 
injury. 


. ..jpping Of glenoid labrum) and Hill -Sach’s 
|cf r, ' S S 

< > a,v ' S r s |oca-ionH il| - Soch ' s is seen in p OS , ero . 
‘> ri0f lorb»n ,erlls - Bl " P os,erior dislocations the 

* |n e rio rhe£1 i|erom edially (Reverse Ilill Sach lesion). 
S-ct ||CS enters keeping his arm abducted with flat 
n/F ' 'Tve Dugga’s. Hamilton ruler and Callaway’s test) 

* h 0 ii' Jer( ine uver is m/c used method for reduction. 

L c h er ' S nl ‘ „t dislocation (m/c),injury to axillary nerve 


fodi- rrll t oisiu^a^.. v-)-,injury to axillary i 

ay"„ dMR,sh0U ' dCr - 


jn v 

tability ofgleno-humeral (shoulder) 

***** 

jo. .Mulder instability 

t A n,cr, °' prehension test, Fulcrum test 
^ test (most accurate), 

S urpr ‘ Se .. Anterior shoulder drawer test 

Af s re |ocalion test 
J° be . sh0U kler instability 

• l,,fer “ ,est 

SulCllS ,,„. s houhler instability 

•SScaiion.-es. 

Circumduction, pushpull test 


f(0Z er ‘ 


Shoulder 


k ,. lS periarthritis shoulder or adhesive capsulitis 

* n/ S °of unknown etiology in middle aged elderly people. 

* A/w diabetes 

Shoulder joint becomes extremely painful and stiff d/ 

' t0 chronically inflamed and contracted fibrotic capsule 
densely adherent to the humeral head, acromion and biceps 
$ Diffuse tenderness with disproportionately severe 
restriction of active and passive motion 

, Treatment 

o Best tit is prevention of stiffness by physiotherapy, 
o Manipulation under anaesthesia, 
o D s is self limited; resolves in 1V, - 2 yrs, intra-articular 
steroids can be given, 
o Arthroscopic debridement 

Impingement Syndrome (Swimmer's shoulder) 

• D/s of rotator cuff in which significant impingement occurs 
when ami is abducted. 

• Supraspinatus m/s is m/c involved as it passes beneath the 
acromian and the acromioclavicular joint (Supraspinatus 
syndrome). 



Viator cuff tendinif • 

“ bdUCIi ™(bu t ”“Jf,~ by pain on active 

deltoid > night nain l VeabdUCU ° n) ’ pain over the lateral 

Dro P arm test is al ’ ^ cvidence °f impingement sign. 
st '^i» uscfu ,. D/gisma(lebyMR| 



3. Hip 

4. Knee 

5. Ankle 


Posterior f Ad IR 

Posterior 

Antero- Varus 

lateral 


C/c or injury 
to 


Axillary n.&a. 

Ulnar n., 
brachial a. 

Sciatic n. 

Popliteal a. 

Tibial artery 


6. Wrist 

7. MPjoint 


8. Spine 


Lunate 

Dorsal 

(index 

finger) 

Cervical 


9. Foot 
(Intertarsal) 


Chopart 


Median n. 


Ant. displ Spinal cord 
C5 over C6 


m. root Lisfrance's 
(Tarso¬ 
metatarsal jt) 


[Remember 3'A‘ of anterior dislocation of shoulder- Anterior, 

abduction deformity and axillary nerve injury ] 


£ 

ORTHO 


Site of # and nerve injured 


Site 

M/c nerve 
involved 


# Humerus ) 

1. It Surgical neck 

Axillary n. 

Deltoid 
paralysis 
with loss of 

shoulder 

contour 

2. ft Mid-shaft/ 
distal 1/3 rd 

Radial n. 

Wrist drop 

3. Supracondylar # 

Median n. 

Pointing 

index 
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Ulnar n._ 

' Axillary/Circumflex 

humeral n._ 

Deltoid 

paralysis 

Sciatic 

Foot drop 

Common 

ppronea 1 n. ^ 

Foot drop 


slocation of hip 
jstenor) 

leek of fibula 


^ HUMERUS 

Imp. Opes are 

* U P per \' S,d . „ _ Uads ,0 flat shoulder, regimental 

• Surgical neck * -*■ Lea a / w axillary 

badge anaesthesia, seen in elderly uotnen. 

n. injury 

. Shaft of humerus children 

. Lower l/3rd of humerus-» Common in ehildre 

o Supracondylar ft 
o p Lateral and medial condyle 



Fig.: Humerus greater trochanter ft 

Supracondylar # of Humerus 

• Elbow injury in children may result in a transverse tf of 
the distal end of humerus, above the level of epicondyles. 


Three point bony symmetry j s n , a . 

to each other but not in relation to s i'"* aine < 1 w,., 

C/c : M/c late complication i s lrx * { * 
cubitus varus (gun stock deformity) 0 ? n '° n r e ^ 
ossificans. VIC, etc. [ Remember : G u 1 . rc/c are^ 1 ''^ 
M/c immediate c/c is -> brachial art ” "' V ar] 
proximal edge -> Flexors & anterior^ ' njur >’ b 
are alTected -> resulting in VIC ( Vo7b>< 
Severe pain in forearm on passive e,. riri ’s i,* 
rest). "’ Si »MV.S 

M/c nerve injured is AIN (anterior ■ ‘V 

branch of median nerve > radial > ulnaM^s w 
M/c nerve involved in flexion type 0 f « ■ ^ n -: A\. 
T/t ISulnar n e ^ L ] 

o CR immobilization using posterio 
o In late cases : Smith / Dunlop tractio^^ 6 elb °W 
o Absolute indication for operative i nt e ^ ^PUed^ 1 
(i) open # (ii) vascular/ neural compro ent '° n * 
o French osteotomy (lateral close wnd ° miSe ' 

ca £ e ost e 


v_i j 

correction of cubitus varus deformity 

POINTS TO FOCUS 


e °tom 





+ "Three point " bony symmetry around^b^' 
by medial epicondyle, lateral epicondyle & * * 

Three point bony symmetry is ' P 0,e cr eno ^ 

. maintained in —► supracondylar n. 

- disrupted in -> medial condylar n & j nterc 

- reversed in posterior dislocation of elbow ^ 

■f Carrying angle at elbow is HOP in males & i 40 o ■ 



Fig.: # Humerus-Supra-condylar 


• Mechanism of injury: fall on outstretched hand with elbow 
in hyper extension. 

M/c age group 5-8 yrs. 

M/c type : Extension (80%) > flexion. 

Displacement is backward, upward, & lateral . Distal 
fragment and soft tissues are pulled by triceps 
O/E there is unusual posterior prominence over point of 
elbow (tip of olecranon) 


• Lateral condyle of humerus/ Jupitor # 

• It is a fracture of necessity. 

• Involves capitulum and lateral epicondyle. 

• Salter and Harris type IV epiphyseal injury 

• Occurs d/to pull of the common extensor origin 

• C/c: 

I. Non- union (commonest c/c), osteoarthritis 



• deformity 

valgl c rvc palsy ( Iate c/c > 
u |,,i,r n .^ability & recurrent instability, 
laterf* 1 

- nimally displaced ft may be facilitated by 
ofn1 ' 0 f both elbows. 


# Humerus, Lateral condylar 


yle of humerus 
osterior dislocation of elbow 
iay occur. 


cnriJS 


,5CAPH21B 

"TTcommon carpal bone to get fractured. 

* ion in young adults. 

| ^ urs , -rough the waist of the scaphoid in adults after 
I fjon out tretched hand. In children m/c site is distal pole. 

, Tenderness is found in scaphoid fossa (anatomical snuff 

box). 

I x . ra y ; Oblique view is best view. In doubtful cases MRI 
is IOC. 

, t/i : Cast is applied in glass holding position (little 
dorsiflexion and radial deviation). 

In case of non union of scaphoid- Internal fixation and 
bone graft using pronator quadratus vascularized pedicle. 

» C/c: Avascular necrosis, delayed union or non- union, 
osteoarthritis of wrist 

• Proximal segment # is at more risk of avascular necrosis 
than distal as blood supply enters the scaphoid from distal 
to proximal. 



* M/r rnrr, lu ~> i-UHOte. 

+ avn ZT *-*»<"»*■ 

— wqpLQ.d a, occuring in 15-30% 0 / f 


0 

ORTHOPAI 


20.6 


HIP JOINT 


Position/ attitude of hip. 

Flexion, Abduction, External 
rotation (FAbER) 

1- 1st stage TB hip 

2- Anterior dislocation hip 

3- # Shaft of femur 

4 - Polio hip 
5. Hip joint effusion 


is seen in 


Flexion, Adduction, 
Internal rotation (FAdIR) 

1. 2nd,3rd stage TB hip 

2. Posterior dislocation 
hip 

3. Traumatic dislocation 
hip 


Condnions a/w limitation (restriction) of 
bduction and internal rotation. 


• Avasular necrosis 

Perthe’s disease (esp. in flexion) 

• Slipped capital femoral epiphysis (tendency to f external 
rotation as hip is flexed) 

El POINTS TO FO CUS . ] 

* ln tt N0F attitude °f limb « of flexion, adduction & external 
rotation (FADER). Limb shortening is seen. 

* h extraca P sul °r (intertrochanteric) It of femur exaggerated 
FADER is seen. 

* In TB of knee joint, RA, Polio 
Early stage —> Flexion deformity 

Late stage -> Triple deformity (flexion + backward subluxation 
+ external rotation of tibia) 

* ln avulsion # of greater tubercle of humerus, movements 
affected are -» AbER 
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Coxa vara : 


seen 



• Supratrocnanitri 

:S^^"^^^ bu,noro,a,ion 

. ^"offemurh^d'^u'un, 

0 tt NOF (inira -capsular) 

« Coxa vara 

° Mal-united intertrochanteric (Maximum -» 

, Order of supratwchantene shortening 

Minimum ) , # > # NOF. 

Post, dislocation of hip > intertrochenc 


Localised bony dysplasia of th e f. 
Characterised by a led neck shaft 1 ^ 1 nc ck 
of a triangular ossification defect r? 8lc a M « 
the inferior femoral neck. airf> oiil ^^ 5 

Results in led length of the i nv 


... — m me ln 

neck shaft angle in a child is | 6 ^ * Hit 
about 120° in the adult. * Mii ■ ^ 

Shephard-Crook deformity 


ch a h 0! 
% 


;;.r efre „ 

angulation of the proximal femur frk to 




• tumb is seen in -» Posterior dislocation hip & * 
•f Shortening of limb is see 

shaft of femur, Tom Smith's arthritis 
+ Apparent lengthening is seen in -> 
dislocation of hip. Sta ge I of TB hip. _ 


Obturator type of ant. 


Clinical tests 


Bryants triangle, Nelaton s line, Cheines line, Moore s 
bitrochanteric line, shoemaker’s line. 

Lines on the AP X-ray of Hip: 



• Nelaton’s line -> Line joining ischial tuberosity to ASIS 
(Passes through tip of greater trochanter) 

• Shoemaker’s line -> Line joining tip of greater trochanter 
to ASIS 

• Shenton’s line -> Line b/w medial cortex of NOF to 
lower border of superior pubic rami (Breached in tt NOF, 
tt head of femur, tt sup. pubic rami, hip dislocation) 


POINTS TO FOCUS 


^ br 0usH- Cox a 


& Ludloff's sign -> Lesser trochanter 


-> Phlep test -> For tight gracillis. 


DISLOCATION OF HIP 

3 types 



T/T: Options are 

. Total hip replacement (THR) is .he option. 

. op.ra,,.,,, is rarely used now a days. 

removes the head and neck from the 

head & neck osteotomy). A Iso k/as excision arthroplas y 

of the femoral head and neck, 
o Femoral head osteotomy (FHO) surgery is performed 
to relieve pain. It is a salvage procedure, reserved for 
condition where pain can not be alleviated in any other 
way. Indicated in 

— hip dysplasia, 

— Legg-Ca 1 ve-Perthes 1 ds, 

— severe septic arthritis (infected)of hip. 


Posterior dislocation of Hip 

• M/c type 

• Seen in young adults following high vel 
dashboard injury, motorbike accii^^Ojj 
etc.). Trauma is so severe that the - ■ ° ’ buni '' 


Patient " Per 




in casualty on strature with severe pai n 
LL may appear internally (medially) ro tat 
flexed. [ Mn- FAdIR ] e ,ad Sj 

There is shortening of limb (maximum) 
nerve damage. 

Vascular sign of narath- Feeble femoral p u i Se 
Thompson & Epstein classification is uJh 
dislocation of hip. a for 

Type 5 is further divided according to Pipkin' 


1 Sc lassifi 


Anterior dislocation of hip 


licjtin 


Is rare. Seen after severe trauma esp. fall f ro 
road accident. 


•r«a 


• LL may appear externally (laterally) rotated 
flexed in obturator type ( or extended in il 

• There is apparent Iengthning & risk of f emora i 


damge. 


nr,. I 


Central # dislocation of hip 


Shortening but no rotation deformity. Both lower Ikh 
remain parallel to each other. 


. , felt on PR examination. 
a enn , . 

„,u r |,C °, C n1 b shortening, hmb is in neutral positio 

' *'*Zid* i °‘ a,iono,hip 

c ,t< r ,„„ s t is most prevalent. 

.V-^^waeembu'um 

, ft* 0 ’ 

aR NECROSIS (AVN) of femur 

hemic necrosis (epiphysis is m/c site) 

A-tfP liC ' S " ’X idiopathic > prolonged steroid use > pc 
! c ca rt sickle cell d/s 

traun’ 3 " _ f m0 vt. IR restricted first then abduction 
t )ed ra ' 1cr . , est igation of choice. Sectoral sign is seen 

, M R| is ' 

M* 1 'mnemonic sign -> Crescent sign visible on pl a 


. P 3 


X-r a > 



Fig.: Avascular necrosis hip 


Trende* onberg gait vs Antalgic gait 



urg’s sign /gait 
ledius lurch) 


Antalgic gait ( Painful ) 


• Caused by weakness of the 
abductor m/s of the lower 
limb, gluteus medius & 
gluteus minimus. 


• 3 components 
ied stance phase + lure 
towards same side and 
grimace on face caused 
inflammatory condition: 
lower limb. 



— Iuteus pedf^lurcM 8 ** I Anta,glc *»*» ( Painful) 


Neuromuscular d/s CP 
J af5al Coalition, Toddler's 


J-esion of superior gluteal 
nerve 

A /w foot drop (in L5 
radiculopathy & after 

poliomvpiitici 


Causes 

■ Infections septic 
arthritis, osteomyelitis 

■ Rheumatic synovitis 

■ Leg Calve Perthes d/s 
(coxa plana) 

(Any cause leading to 
secondary arthritis) 


O 


gluteusmed - 9 S ^ P ° sitive in weo ^ess/ paralysis of 
" lusand minimus (injury to superior gluteal nerve). 


0KTH0PAED 


ivi/c n m elderly. 

• C/c At acute pulmonary embolism (bed ridden patient). 

• Deformity of leg 

Flexion + adduction + external rotation of leg (FADER); 
Shortening of leg /rotation of head of femur. 


Delbet classification of# NOF in children 


, >pC - Transphyseal, t/t is CR and +/- fixation 
lype II - Transcentral, t/t is CR fix always after CR 
Type III - Cervico, t/t is CR and+/- 
• Type IV - t/t is CR and +/- 
Type V — t/t is consevative 


• Classification 


Inlra-capsular It (aA/a unsolved#) 

r J *—i 


Subcapital T/c 

4 


Basal 


Avascular necrosis is m/c 
displacement:-Proximal, adduction, ER 
4 

Shortening of Limb 


T 

Exlracapsular # 

1, 

Basal Intertrochanteric# 

- Coxa vara occur 

- 90 days tt 

- R^Russell traction+lF 

4 

Malunion 



Scanned by CamScanner 
































. n0 ftt NOFin adults/cldcrly 

Incomplete # 


Anatomical 


Subcap't^l 

(worse 

prognosis) 

Transcapital 


:3a 5 


30° - 50° 


Garden’s 



Complete but 
undisplaced^ 
Complete and 

partially displaced 

n 


mimes 


Complete and 
totally displaced #_ 

— „i e _> More chances of 

Increase in Pauwels angle 

S:TnOF - Compound * with undisplaced neck- 
AW of femoral ho3d -* MJc in intracapsular tt NOF. 

T/t plat»in adults M „nnlated cancellous 

I Fresh tt - CR/OR + fixation with cannulate 

using MRI. . ncteosvnthesis. 

If head is viable —> then achieve reuni screw ± 

T/t option is fixation with cannu ate powe) . s 

vascularized fibular graft.(Conside 
valcus osteotomy for severe transverse # ) 

If head is non-viable - then modular bipolar prosthesis 

(IHR may he required after 10-15 years m these pfr 


If patient is 40 year +or an elderly who is physiologically 
young or wants to rejoin work then modular bipolar 

prosthesis 

THR is considered if degenerative changes have appeared 
in acetabulum (e.g. in elderly with osteoarthritis, very old 
# in a 40+ patient) 


• T/t plan for extracapsular or ituertr 0c , 

Proximal femoral nailing (PFN) >s bet .r' e ' /c # 

PFN is a percutaneous procedure win,, pli oiu. 

Ple s$ c l| W 

EX POINTS TO FOCUS 

Teloscopy test is useful to diagnose j ntrQ 


Callow's traction is applied to tt shaft of 
children. ° fert) “r, 



H, 


•> Fracture NOF & inter-trochanteric f ern 

with lateral rotation and shortening ^ ** io U) 

pronounced in intetrochanteric tt 'n d ^ 0ri hiK.S 

ter °' 

% 

"*°PSu/n 

NOF while malunion is more common ;» /s “b Co 

Wr »c»» su >. 

• ,J HiQxiry, Qt Htk 

sub-capital tt > transcervical > basal > j nten Urt) in ' 
children maximum risk in transphyseal) ( b 


touches the couch). 

•y Avascular necrosis is common in intraca 
NOF while malunion is more common i n 
■y- Avascular necrosis and non union risk is m 7° C ° P ^ ul ort, 


20.7 


KNEE JOINT, LIGAMENT* «. 

INJURIES ftf)D 


1 

On 


Old # 




• 

Head viable 

Non-viable 





No 

Degenera¬ 


> 60 yr 

< 60 yrs 

degenerative 

tive changes 

• 



change 

in accetabu- 





lum 


Bipolar 

1. THR (best) 

Bipolar 

THR 

• 


2. Valgus osteotomy 



• 


3. Fibular graft with 





cancellous bone 





Uej 

°cki n 

* V/y, ] 


■ l,s "Uric 


Locking of knee occurs due to medial r ^ 

on fixed tibia during last stage of exte^' 0 ''° f fe,fl 

continuous action of quadriceps femoris '* is 4 

[ Funda: Remember with the action of p 

Consider Rt tibia as lock & Rt f emur as ^ an(1 

what we do is medial or inward rotation of ke ^ 

Pseudo-locking is seen in case of loose bod'^ * 

Qles > ham 

spasm. 

Un-locking of knee is d/to action of popli le 
(causes lateral rotation of femur on tibia) The 
tendon is intracapsular. p0plit 

Blood supply of menisci is from superior and i n f 
genicular vessels ,branches of medial and lateral gen ; cu 
artery (br. of popliteal a.). 

Surface of menisci has no synovial covering 
Cruciate ligaments are intracapsular,extra synovial 
Synovial membrane is invaginated posteriorly by 
cruciate ligament. 

In Bounce home knee test feels are:- Passive extensio 
knee from fully flexed hip and knee 
o Firm/leathery feel - becoz of capsule, 
o Spring block end feel-bucket handle type of meni 
tear. [ Empty feel is NOT seen]. 



, r( il menisci:- 



Lateral meniscus 


i* 3 ral H6 

<>' c d»- 
• * 3 ke t h a " d 

(BU ivt/c tYpe nlaver standing in 


,- " ft en because of its 

01 -" ?0f nedialCL 


•*$**«* 
* <e side 


Semicircular, occupy 
more tibial condylar 
surface. 

Popliteal tendon 
attaches to lateral 
meniscus which 
separates it from 
fibular/lat. collateral 

ligament. 


to 


one- 


POINTS 

'^ng° ment 
> cof0 a iug^ ent 

c°" ote 'eniscol injury 

Te5 ts J° r ' 


is meniscotibial component of medial 
Me Murray's & Apley's grinding. 


fi has two bands: 

in flexed knee taut and res ' st ant.drawer test 

drawer lect ^ ^ ^ ' S ' ar S e ’g el taut and resist ant. 

• Api ln extended knee. 

get taut in a . 

• Mtlf a ' i0n °. r,ibia0nf '™ an<i PreVeM ameri ° r 

ofinjurv • t .' n ^ Ur ^ alpLnee > s ACL injury. M/c mechanism 
semi flexed knee" 8 rolation ) with valgus injury on 

Tests - Ant. Drawer test, Jerk test 

Lachman test (most sensitive) 

Pi\ ot-Shift test, Flexion rotating drawer test 

• .A- Sta " c s ’8 n ' s seen in degenerated ACL. 

. pond's #, sa /w ACL tear of knee. 

ute case - Lachman test (20°) flexed is done. 


0RTH0PA 


test is 


5 quot teStS Ilatera l ligaments -> Apley's distraction test 
^ Jests f° rC0 ucjate ligaments (ACL, PCL ) -» Lachman 
y tests for cr “ s thQp ant/ post. Drawer test 
tnore ret°^ ^ jch j$ sa f er t0 be performed with ease in case 
y W‘ cal teS (e i y injured knee joint-* Lachman test (because 90° 
of ° n ^ not possible in acute cases) 

I- J _ .An mif/icz'l/p) nf 


fle* ion lS ."° l „i na (or non-invasive) of choice in meniscal tear. 


\Misim°9 ,ng '- 
*hcscopy <s diagnostic 

m reoair than remove the torn meniscus provided 

\A/ise lu K ..if 

involves -> Outer third of meniscus (red-red zone); 


y ft is 


the tear involve* • 

ccocapsular junction, These are vascular zones. Inner 

T/3rd is white avascular zone. 

fr the injury to medial collateral ligament, medial menisci 
* g nt , r ior cruciate ligament occurs together k/as Unhappy 
tiad O'Donoghue. Functional outcome is poor. 

is vertical i.e. bucket handle tear. 


Post, cruciate ligament (PCL) 

• Intra-articular and extra-synovial. 

CL arises from post part of intercondylar area of tibia 
' runs upward, forward & medially) to attach on lateral 
ur ace of anterior part of medial condyle, lnjurv leads to 

difficulty in going upstairs. 

• It has two bands: 

l- Antuolciteial hand: Larger and get taut in flexion. 

2. Posteromedial band: Get taut in extension. 

Ligaments of Humphrey &Wrisberg are associated with 
PCL. 

Overall PCL get taut in flexed knee and prevent posterior 
translation of tibia on femur. 

Injured during backward force on tibia in semi-flexed knee 

• Test -> Post drawer test 


y fA/c me niscal tear i 


Collateral ligaments 


Cruciate ligaments 

i Give ar.tero-posterior stability to knee joint 
t Blood supply: Middle genicular vessel 
« Nerve supply: Tibial nerve 

Ant cruciate ligament (ACL) 

• It is intra-articular and extra-synovial. 

• Attached on the medial surface of lateral femoral condyle. 
Helps in walking downhill. 

• M/A - flexion 


• Collateral ligamnts are for valgus &. varus stability. 

• Tibial / medial collateral ligament —> is degenerated 
tendon of adductor magnus (injured in valgus injury) 

• Fibular/ lateral collateral ligament —> is degenerated 
tendon of peroneus longus (injury is less common ). 

• Stress test: 

Performed at 30° knee flexion +ve with collateral ligament 
injury. 

Valgus stress test is for —»tibial collateral ligament. 

Varus stress test is for -» Fibular collateral ligament 

• Apley's distraction test: 

This is a test for collateral ligamentous damage. 
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prl "POINTS TO FOCUS 

^ Brittle bones are seen in ; 0s(e 
Osteopetrosis (Marble bone d/s / ° 9en ' 

+ Osteitis fibrosa cystica (brown 





% 


secondary hyperparathyroidism 

Hausen’s disease of bone). ° */o s >, Sp , 

O'! 0 v fy 






,ri^ n 


f $0 me important bone diseases 


Osteoporosis 


Se ?n 


* 


0steo Petrosis 


■ d/s 


m 

dislocation. 


+ Stripped bone d/s - Osteopathia stri Qto 


—- /s /ofera / co//otero/ 

+ M/c ligament injured 

(Anterior talofibular ligamen . 

» L Murray* test,sformeruscalteo^ 


+ Osteopenia (l density of bone) j s 


X 


Osteomalacia & Osteitis fibrosa 


See n 


( H VPi 


in 


Soft bone 

pmetabo |is ^' 


Fragile bone d/s. 

M/c metabolic boned/s 


erpnr Sfe °t>o fn 

Wr 0tfh.. % 



Tei ,s for anterior instability of knee join, 


Multiple myeloma/diffuse metastasis 
+ Rugger Jersey spine is because ofoste 0s 

Secondary hyperparathyroidism fCRn ^' er ° sii & 
. ’■ 0s, '«», ; 5 


NT 1 
s 


h!" 




Post menopausal women 

d/to i estrogen level, 
Smoking 


Marble bone ds/ 
A 'bert‘s Schonberg ds. 

AD 

(AR form is i 


1 ra re but fatal) 


accretion per 


osteodystrophy. 




W'">; 




f C3 

^fbone matrix is deficient 


adults 


% 


Bone resorption > bone 
forma” 

Matrix & minerals both 
lost over time 


are 


L °ss of ruffled border of 

osteoclast -> 

'l-bone resorption, 


nienis- 


• Lacbman’stcst 

More reliable lest, ind.cates ACL mj . 

► Anterior drawer test meniscus. 

Other peripheral structures e.g. med al sjgn 

cotibial ligament must also be damaged 

Pivot shift test r of the knee 

Shows damage to ibe posierolaieral comer 

joint and the ACL. 


Tests for posterior instability of knee join, 

test (positive iflbere is lorn PCL) 


Posterior drawer i 



V 5 


a formation is normal 
° St Ifect in mineralisation 

0 7bonema.-iK<an alita,ive) 

Jinthiekoessorosteold 


Bone quality normal ( matrix 
: mineral ratioo normal) but 


bone 


overgrowth. 


-I i 


in quantity (amount 


Pathological ft are frequent 
the bones 


as 


1 0° 


Thin trabeculae that have 
normal calcification & normal 
osteoblast & osteoclasts 


weak & brittle. 


y 


gone pain, m/s weakness, 

spontaneous ft 


M/c affect: cancellous bone 
M/c site: Dorso-lumbar 
spine. 

M/c symptom : Back pain 


Obliteration of medullary 
cavity -♦ anemia, 
pancytopenia, 
bepatosplenomegaty 


DISEASE OF BONE 


Fig.: X-ray of a child with osteoeenpdc 

6 esis lrn Perf, 

BONE GRAFTING 


e cta| 


/ X-ray 


VVashed 


out bone on X-ray 


(loss 


of trabeculae) 


i 


20.8 

Alkaline phosphatase In bone diseases 


Ted in 


• Rickets and osteomalacia 

• Paget's disease 

• Osteosarcoma 

. Carcinoma, osteoblastic metastases 

• Prim. Hyperparathyroidism 

» Fibrosarcoma_ 


* 0Us bone. 

I Iliac 
"bich 


new 


Normal in 


' Osteoporosis 

• Osteopetrosis 

• Healing fracture 

• Osteosclerosis 

• Fibrous dysplasia 

• Hypoparathyroidism 

» Multiple myeloma 


i Chip grafts are obtained from -> Cancell 
M/c site for taking (harvesting) bone graft ^ 

Graft primarily provide a scaffolding, Upon ' aecre * 
bone is laid down. (Osteoconduction). 

Muscle pedicle bone grafting -> Non union # Nqf/d 
O peration or Meyer’s operation). ^ 

There are two major types of grafts: 
o structural graft and 
o Graft for healing 


Looser’szone 

(visible at NOF inner side) 


M/c site : compression ft of 
vertebrae at D u -L t level 
(usually anterior). 

Codfish vertebrae 


Lab/f 


Milkman d/Pseudo* 
■jyj-rsdiatf? pelvis 
Protrusio acetabuli. 
Champagne glass pelvis 

25 (OH) Vit Disced, which 

is m ost sensitive & earliest 
marker for nutritional 
osteomalacia, TTaLP 
Level of Ca ■l/ N, ^P0 4 _ 


Chalky white bone deposits, 

Tradioopacity of bones 
Sandwich vertebrae 
"Bone within bone" 
appearance 

Rugger jersey spine in type 2, 
Meta & diaphysis wide in long 
bones —>"Erlenmeyer flask" 
deformity 


NORMAL serum level of Ca, 
P, ALP & PTH | All normal) 


Level of Ca, ALP => N (in adults) 
may beica, iP0 4 =>(in 
children) 

T Acid phosphatase 


Osteogenesis 

Imperfecta 


Brittle bone d/s, 
Lobstein syndrome 


AR form is fatal 


Mutations in type 1 
collagen 


Defective collagen 
synthesis 


Woven bone 


Thin translucent blue 
sclera, laxity of joint 
ligaments, deafness 
d/to otosclerosis, 
abnormal teeth 


Multiple ft in infant 
are characteristic, but 
healing of # is normal 


led in 


• Achondroplasia 

• Hypophosphastasia 

• Cretinism 

• Scurvy 

• Deposition of radioactive substances in 
bone 



Structural grafts Healing grafts 


erparathyroidism 


Osteo-conductive 


Provide spport, 
stability to bone 


Osteo-inducive 
(also act by osteo- 
progenitor stimulation) 

Helps in healing 


Also called 
Bone used 


Cortical bone graft 
Fibula, ribs 


Cancellous bone graft 


Iliac crest 
(Sliver strip graft) 


tbone resorption (osteolytic effect), 

Irregular & diffuse rarefaction of bone d/to generalised 
osteopenia (Bone mineral density is 1 in 1° & f in 2°) 


I Oft 


Lab/F 


Subperiosteal resorption of terminal tuft of phalanges, 
clavicle & pubic symphysis 

• Skull -salt& pepper appearance 

• Loss of lamina dura, 

• Thining of cortex 

• Expansile lytic lesions k/as brown tumours 
(osteitis fibrosa cystica) 


Paget's d/s (Osteitis deformans) 


Uncoupling of osteoblastic & osteoclastic activity, 
Irregular osteoid seams {mosaic/jigsaw pattern), 
Stages: Lytic -> mixed -»last sclerotic stage 


T ALP often, t Ca 


Age group > 40 yrs. Pelvis & tibia m/c site. 

Mostly asymptomatic. Bone pain, deafness, tinnitus, vertigo + 
Cotton-wool skull, Picture frame vertebra. Ivory vertebra 
Changing orting hat/ helmet size ( Tam 0 Shanter sign*) 
Osteoclasts are large with Tno. of hyperchromatic nuclei & 
viral inclusions 

M/c site of 2° osteosarcoma in a pt of Paget's d/s is -» Pelvis 


ttt ALP. Calcitonin is m/c used in t/t. 


E 
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tiochemi<al Markers of BoneMetabolisni 



for healing (iliac crest) => sliver 




Cancellous bone graft 
/strip graft. 

Cortical bone graft —> is for support (fibula, tibia) - 
graft. 

Bone used for 1° cortical graft —> Fibula. 

Bone used for 1° cancellous graft —> Pelvis. 

M/c type of bone graft used in India—> autograft. 
M/c type of bone graft used worldwide —> allograft. 


• Allograft bone is preserved by by d 
(-70°C), by decalcifying it, and by formalin preset 
Slab • Artificial graft -► Hydroxyapatite with porous sm^ I 
Used in orthodesis at periphery of woven bone ^ 


Loose bodies are seen in 


• Osteochondritis dessicans (M/c cause) 

• Osteoarthritis 

• Osteochondral # 



artl' ri " s 




rn a en |C 

. - 

*< p — ----- 

■^^fnhritis of hip,knee, small joints result in 
tlloUS a 


Wbe rcul0US is 

* 0^ ‘"'Tfbritis spine tubercular spanPynm, rB „„ fjj 
fj lb efCUl ° tylosis 

* ^B° ny rthritis of pripheral joints as well a < cn; „_ 
> tt° geniC rZ results in -> bony ankylosis. 

lsP° ndY nhritis m/c involve knee joint. 

)St 


, cYO r,ENIC) ARTHRITIS 


- 

. , j^nec. 

overalls, aureus. 

» ranism in neonate -> Group B streptococcus 
Nt/C ° r ^nnism in sexually active young adults -> N 
tf/c ° rg ‘ ae 

s ° n ° j tlvsis is common in infancy 

* C* on ; nl/c caU se of bony ankylosis. 

» ^ |S n | l0£ j of diagnosis - aspiration of foci. 

* ^Surgery' (Arthroscopy & wash to focus along with 

* j/ v antibiot |CS )- 


m yams 

J/ C orc anism in all age group -> Staph, aureus. 
* [variably a disease of children. 


, Almost mvariaoiy a w.uiuicu. 

, M/c site is metaphysis of long bones in children (lower 
' end femur > upper end tibia). In adults thoracolumbar 

spine is the m/c site 

♦ M/c mode of infec" hematogenous. Stasis of blood d/ 
to •hair pin tuft arrangement " of vessels in metaphysis 
which promotes growth of organism. 

» MRI is IOC for early detection. Detects soft tissue changes 
in 48 hrs. 

i Segues: urn is the hallmark of the chronic osteomyelitis. 
Sequestrum is a dead piece of bone, lighter than live bone 
and acts as a nidus for infection. Sequestrum is the m/c 
cause of non-healing sinus in chronic OM. 

# Involucnmi is periosteal new bone (reactive bone) around 
necrotic sequestrum. 

• C/care pathological fractures, sepsis, chronic OM . SqCC 
is the m/c malignancy seen in chronic osteomyelitis. 


• TOc 

4w «fe«aO ntibi °' iCSf0rto,a ' 


of 6 weeks (2 weeks i.v. + 



"tibia- SeqUeStrum ' MRI of P roximal j 
ay lowing sequestrum 



Fl6 ' : Chr ° niC osteom Velitis of humerus showing involcrum 

Various types of sequestra: 


^VP^ofSequestra 

Found in J 

1. Ring 

Amputation stumps, 


Around pin tracks (external fixators) 

2. Tubular 

Hematogenous OM, mid segmental # 

3. Rice grain/ feathery 

Tubercular 


Specific Osteomyelitis 
I. HIV osteomyelitis 

Usually B/L, necrosis absent, periosteal new bone formation. 


2. Tubercular osteomyelitis 

• Osteoarticular tuberculosis is generally paucibacillan 
hematogenous d/s. (Secondary tuberculosis). 

• Inflammatory features & periosteal reaction are uncommoi 
(except TB dactylitis). 

• Sequestrum is uncommon (Rarely ’Feathery' or "ric 
grain" sequestrum may be seen). 

• Abscess wall does n't show characteristic sign c 
inflammation (cold abscess). 
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4. Paget's d/s, Metabolic bone d/s, d> 

5. Infection 


ent *l ( 1 /s 


(n 


% 


S) 


TB OF BONE/JQintc 



Lnaney > - - 

immobilization). Gouf/ TB (except tubercular 

Periosteal reaction is NOT sen in 

iactylitis). - 

Garre's OM 

. Sclerosing, non-snppurative chronic• ' No 

. Fusiform osseous enlargement m shad of femur/ 
discharging sinus. 

Brodie’s abscess 

• Sub-acute osteomyelitis which leads to long startg 
localized pyogenic abscess in metaphysis offem 

. Deep boring pain which becomes worst at n.gh . 

Tom-Smith Arthritis 

• Septic arthritis of hip in infant. . 

. Child presents with limp , unstable gatl. AfTected leg ts 
shon & movements t in all direction (Limping mlhovt 

pair,), telescopy of hip, supralrochantenc shortening 

• X-ray shows complete absence of head & NOF 

Generalised osteosclerosis is seen in 

• Blastic secondaries (e.g. from prostate) 

• Osteopetrosis, Renal osteodystrophy, 

• Fluorosis 

• Caffey's d/s, Paget's d/s, Engelman’s d/s 

ted Radioisotope uptake is seen in 

1. Bony metastasis esp. of axial skeleton 

2. Degenerative joint d/s, inflammatory joint d/s 

3. Traumatic #, Post surgery 


20.9 


POTT'S DISEASE 
(Potfs spine/ tubercular spondyi itis) 

• Spine is the commonest site of bon e 

• M/c site is dorsolumbar junction. (T^Tg 

upper thoracic spine is affected most c 2 ~ Ll); JJS 

• Commonly affects body, lamina, and X 

affect pedicle > spinous process. Pedlc 'es b Ut ^ 

• Bacilli reach spine through para 

Batson's. verte hra| 

• Paradiscal type of involvement is com 1 

of disc space (most consistent radiolop^ 01165 ' ,ea di 

• Earliest radiological sign is:- >i e d disc 
margins of vertebrae (Visible on x-ray oni^ & hazir *s 
> 1.5 mm and there is 30% or 
Back pain is the commons __ Ca kium\ 4 


commonest 


.. P r esentino ^ 

Stiffness is earliest symptom. g co^. 

Cold abscess is m/c complication of earl 

These abscesses are paravertebral.Paral^ 61 ^^ 

from compression of cord by cold abscess^'* ^ 'H 

3 types of kyphosis (Gibbus ) is seen 

Knuckle kyphosis when 1 vertebrae involved 

Angular kyphosis when 3 vertebrae involved 

Round kyphosis when >3 vertebrae involved 

MRI is investigation of choice. 

Clonus (ankle or patellar) and extensor plantar r 

most prominent early sign of Pott’s paraplegia 

Paraplegia in flexion is grade IV Pott’s para 

which bowel and bladder are involved. Prop™ ■ eSia,I!l 

in this condition. UI * 

Anterolateral decompression (ALD) - m / c , 

operation. Structures removed are rib, transverse p [0 

pedicle and part of body of vertebrae ( but lamina is 

removed.) 


lint 


* C rt 


tuberculosis c/b found in some cases. 
ll,l0 7b A tT f ° r 1 >Car ' S lHC 1/1 ’ 


,)/»* 


i? 
f0° 


<en<° 0 p hand (fb dactylitis), characterized by 


^cindering aceicih I 

ac etabulum i n the ^ 1C ' 1cac ^ ma y lying out °f the 
& niort ar ’ ' Um ^ sometimes appearance of ‘pestle 


. n p;ilnnS CJ ’ wilh new bone formation. 


D 


,n c 


les 


;ion 


of 1 


toffr° ZC 


c n sh° ul 


Cystic Tubercolosis of Bone 

• Most lesions are found in the metaphyses of long bones. 
They are hyperlucent/ radiolucent, round or oval, 

• Resemble pyogenic infections, aneurysmal /simple boot 
cysts,cartilagenous tumours or osteoid osteoma. 


7^7~^~^--^^l^!lJERVERTEBRAL DISCI 

M/c site L4 - r 

• M/c nervp ™ , r,- ^ ^ (Posterolateral protrusion) 

•srd Toot afTcctivl I s v 

,Jei S,C , r joint at time may not produce any pus hence * D/ 8 « mainly clinicair mb. u , res P ecl,vel y 
% .Poetics sicca'-.«should always been considered in : Low La'he°“™ ^ 

•'“’ ulder lendon weakness^d/mTs' 00 ' comptession ' Lasegue lest 1 

d/to l c ■ L5 compression), absent ankle jerk 

L s’ b i compression 

Medica'rrA P Resf for (b '° Ck l ° n ° W ° f dye) 

& muscle relaxants, PhysiotLapy^TENS. ^ 

2.P^ta^d^^ my (bCStV ° PCn diSCeCt ° my 

SojNTSTp^ocus^-- 


Currattage 


l , N Tsg2§£yS - 

Of bone is best treated by 

*Tw tlC tlJ 

\att- tr a and sand like sequestra are seen in tuberculosis 

t cd <eSe<jUeS 

g f b° ne ond pestle appearance, wandering acetabulum seen 


O 


ORTHOPAEDICS 


ln ^l| .fficdo' 

I 1 _/-i B 


inTBh ' P uelae of tubercular spondylitis in an adolescent 
* M/ c seqUS ankylosis but in peripheral joints /extremities 
is -+ b ° ny s usua lly produces -> fibrous ankylosis. 

l uberCU, °for tubercular arthritis -> Hip. 
^yZlottobercolorsyooeitit 
+ M/ V mv is essentially normal. 


., . (r 1 v _ 

tf/ c5 ' L, „,hercular synovitis -* Knee. Triple subluxation is 


i x-ray h ' 

jgCULOSliOFHIP 

, L”P ,om ^ St ' fr '’ KS ' 

, 1st sign -> Lameness. 


* M /c tee of disc prolapse L 4 -L 5 . 

+ M/ C S t " ° jf Ccgenofonve spondylolisthesis -* L4-L5. 

L5>C5C6°^ * yt ' C// ' sthmic 5 P°ndylolisthesis —► L5-S1 > L4- 

M/c site of cervical spondylosis -> C5-C6. 

c/eus pulposus hernia is m/c in lumbar vertebrae becoz of 
weak annulus fibrosis. 


FAbER 


Apparent 


Stag” 

, stage-1 (Stage of synovitis) 

lengthening 

# sta ge-! I {Stage of early arthritis) FAdIR + Apparent 

shortening (< 1cm) 

« Stage HI ( Stage of advanced arthritis) FAdIR + True 

shortening > lem) 

« Stage 1V( Stage of advanced arthritis + subluxation/ 
dislocation) —> FAdIR + True shortening, Wandering 
acetabulum may be seen. 

X-ray 

* Haziness of the bones around hip is the earliest sign 

• Reduced joint space 


POLIOMYELITIS 

Asymmetric flaccid (motor) paralysis without any sensory 
loss (non progressive) 

• Affects AHC of lumbar enlargement 

* Lower limb commonly affected 

Partial m/s paralysis is more common and it most 
commonly affects quadriceps femoris. 

M/c m/s undergoing complete paralysis is tibialis anterior. 
M/c muscle affected in hand —► o pponens pollicis 
Bulbospinal p~ is most life threatening because it affects 
motor neurons of medulla 
• Deformities in late stage- 


Ihp Knee Foot 

Flexion Flexion (m/c) Equino varus (m/c) 

Abduction Triple deformity 

Ext. rotation - Flexion 

- Posterior subluxation 

- Ext. rotation 
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PHYSIOTHERAPY &c D - 
MEDICINE Pq RT$ 




Campbell release 
Wilson’s release 
Tendon lengthening 
Stendler’s release 

Sourters, Yount procedure 


for Hip 
for knee 
for Equinus 
for cavus 

for TFL contracture 




El 


SCOLIOSIS 

• Is sideways curvature of the spine. 


TO 




BJ POINTS TO FOCUS 


1 


Postural. 


-y M/c cause of kyphosis in adolscents 
•f M/c cause of kyphosis in adults -> TB. 

+ Epiphyseal dysgenesis/fragmented/punctate 

Hypothyroidism. 

+ Overgrowth/enlargement of epiphyses ->ln juvenile chronic 
arhtritis. 

Adolescent kyphosis is known as Scheurmann's disease. __ 



Modalities to relieve musculo 



Example 


It can be of two types m^tura! compensatory 

(i) Non structural or transien (p 

and sciatic scoliosis) congenital, 

(ii) Structural or permanent —Idiopath , 
paralytic and others. 

M/c type is dextroscoliosis (left covexity). 

pa-... 

. M:,r; S "urin g scoliosiVRadiologica|Jcatures^ 

= Cob’s angle an angle b/n the lines passi g 8 
margins of the vertebrae at the ends of the curve. 

(Measures severity of the curve), 
o Reisser’s sign : No possibility of curve worsening after 

fusion of iliac epiphysis. 

o Fergusson’s method . . 

. For Scoliosis Milwaukee brace, Boston brace, ei 

tumbiickle casts are used. Co.rcl traction ts also appl.ed 
pre-operatively. 

• Cobb's angle is 20 to 40° from T,-T l2 


Superficial 
heating modalities 


Heat packs 


Infra red 


Deep 

heating modalities 


■ rays 

Parrafin bath 
Hydrotherapy 
Short wave dithe 


rmy 


27 


Microwave dithermy 
Ultrasonic heating 


rad "S, 


EM 


r =di ati 


S 


Hi eh 

(O.g. 


iio n 




ac 

a c oosti c 1 


Interferential therapy 

• Used for : Pain relief, m/s stimulation 
and to -ledema. 



*’ t|o 'albl 0 

• Used to rilieve pain in traumatic n P .„ 

,,c uroma 

amputation. 


s ''e« 


llo %, 
at the 

EX POINTS TO FOCUS ^ 

4- Deep heat therapy is used to relieve pa j n in . 

joints / tissue, m/s spasm, etc. n arr>l 

4- Short wave dithermy involves the therapt 

hinh rnHin-frpnupnrv of ?7 1 A/iu, 



Peut/c 


°PPkat, 


high radio-frequency of 27.12 MHz 
4- The activity to be avoided to prevent 
lymphedema is -» Isometric exercises VVors er | ii 


" - V- » 

4- The activity to be avoided in cerebral palsy . 


“00 of 

' n ! of 


Atheletics Pubalgia 


• Also k/as sportsman hernia or Gilmore's groin a ir 

atheletes especially soccer and hockey players ^ 

• C/by chronic groin pain and widened SIR. • 
aggravated on hip extension, radiates down to testicles ^ 
adductor region. 


ren dinitiso fTendoachil,es 

(1 ‘ -- wearing of shoes. 


P., t c^ e '"insidious process of gradual enla,g emcnt 
' Jis =■ insertion of the Achilles ,=„do„. P,og rcssive 
’ % " ' „i,h wearing of closed-back shoes and pain aftcr 
Vf ' f rcst , such as on first arising in lhc morning, afe 


n0 ,e 


■d. 


ticfe et 

>* th colid Ankle Cushion Heel. Provides pseudop| an(ar 

P'lLrr ibed in people with b/L amputations. 


f : f bribed in people with b/L amputations. 

' fieX> orl Pr< j S siationary' attachment Flexible Endoskeletal 
f sAF E 10 o ° ice for elderly.Permits triplanar movements and 

0°°^ L |lover. 

***' response feet: Indicated for people with energy 


nyn» nlic 

storms b 








Fig.: Cubitus varus deformity at elbow 



Fig.: Syndactyly 



5Sf25i ®!5iO £ FOOTAN^ 


„ E FOR M1 T IE SOFJtA ND 

-—, en jtal anomaly of hand is -» Syndactyly. Ring & 
’ -E fingers are m/c fused. 

* d at hand & slarfish hand are seen in -t. Achondroplasia 

'nab hand is seen in -» Talipomanus. 

* do hand is seen in -> Acromegaly, myxedema. 

* congenital anomaly of foot is -> Metatarsus aductus. 

_ ' i* 1 


CTEV (Clubfoot) 

(M/c onhopcdic^ 001 ° rCTEV is I in 1000 live births. 

* V*" » ."vcrsrrSr^i 


' e is inver ' . in inuia/worldwide). 

limited dorcin '° n oEE ' n d^°°t, adduction of forefoot, and 




Fig.. Clubfoot with tibial vara 

ngenital equinovarus of fool has been reported to occur 

amilies as autosomal dominant trait with incomplete 
penetrance. 

n oligohydramnios there are 3 associated anomalies 
EV, DDH & torticollis , considered as adoptation to 
space cruntch in your uterus. 

Tibialis posterior is the most imp. m/s related to pathology 
of clubfoot. 

Deformity involves medial subluxation of the navicular 
and calcaneus on the talus. Joints principally involved are 
thus the subtalar and the talonavicular joints. 

• Equinus deformity occurs primarily at the ankle joint. 
Inversion ( varus ) deformity occurs primarily at the 
subtalar joint. 

• Secondary clubfoot occurs in paralytic disorders (e.g 
polio, spina bifida, myelodysplasia, freidreich's ataxia 
arthrogryposis multiplex congenita). 

• T/t should begin as soon as possible after birth. 

• T/t in newborn (<!months) 

0 Manipulation by mother 

0 Dennis Brown splint after corrective casting (Ponset 
technique) is most commonle advised. 

• T/t in 1 month-6 month 

Corrective manipulation + above knee cast 
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Surgici 


ill t/t 



Procedure/operation 


Soft tissue 
release 


6 mo-3 yr 
18 mo- 4yryrs 


5ony 

iperation 


4-7 yr 


Tu r» operation (Postwo-medial 

STR) 

CSTR (Complete subtalar 
release) 

Dilwyn Evan's opera" 

Dwyer's calcaneal osteotomy 

Wedge tarsectomy 

Triple arthrodesis 

Yiple arthrodesis involves fusion "fyNJC Si CC (Talo 

avdcular. Talo-Calcaneal. Calcaneo-u «» ' , E 

of corr««K Wn ME for Ml 
dduction deformity is corrcci 

clia Examination) bot tom foot (d/to 

not corrected in this order Roc^e 
cation at midtarsal jt) may resu t f foot by 

inseti technique is now used fo - , e , 

population and cas.ing-Order of correcuon 
vus -> Adduct" -> Varus -> Equmus. 



Fig.: Dennis Browne CTEV splint 

, Arthrogroposis multiplex congenita. the clubfoot 
'rigid and the dorsum of the foot can not touch 

tibia. 


i/elopmental Dysplasia of Hip (DDHJ 


frank breech, 


iarJier it was called CDH. 
ommon in females ( 6 : 1 ). 
isk Tes with oligohydrominos, 

■throgryposis & spina bifida. 

)C is ultrasound (<6 month age). X-ray Von Rosen view 
jr older children). 

linicalJy:- 



o Barlow's maneuver 

o Ortolan! maneuever is i« 

r\rvu ' . S a provoc,,: 


birth to r/o DDU in newborns UV ° Cat ' v e , c . 


’ V 


“Ucti 


° Galeazzi's sign is limitation 0 f 
early sign in older children. ^ 

Acetabulum reconstructive procedu * Df| >ip 

- Salter's, Pemberton’s, Chiari's pe |^ S ‘ nc| U(le ( ^ 


'on 


‘°st, 


Congenital Vertical Talus (Rock*, B 

er B ott, 




s. 


• Foot everted into valgus 

• Convex plantar surface. 

• Seen in Turner syndrome. 


0r hf 


°°t) 


Flat foot (Pes planus) 


Foot has an abnormally low or absent 
Calcaneo-navicular fusion. ^dial 


• Forefoot is abducted, producing p | ano 

• Tarsal coalition. 


,val gus f 0 


oot. 


Legg- Calve Perthes Disease 

• A form of osteochondritis of the hip j 0 j m 

• Cl/F : A painful or antalgic gait is present , 
movements (especially abduction and „ u 

are limited) and sometimes flexion- adduct!^ ' 0, % 
with shortening of limb. ° n c ° n| ractu rei 

• Idiopathic avascular osteonecrosis of th e 

epiphysis of the femoral head. Capital feaiom 

• Boys 4-9 yrs commonly affected. 12% h ave B/ , . 

• On x-ray - hip joint space is ted (coxa ph,,****- 
magnet are seen). Bone age is 1-3 yrs less tharT ^ ^ 

• T/t Containment of head conservatively 
osteotomy. Abduction and stretching exercises ar /^ 



Fig.: Perthe's disease 


iff 1 


. Adolescent Coxavara. 

’ n ..k.'iir et'fnj) ' A lir 


K n 0 ' v ' n ‘ 1S ,^ (=Perkins sign): A line drawn along th c 
, A ' 5 l; ^"'"r'ce of neck passes above head (unlike in a 
i ^ , ri or sur , ierc it P* sses bisectin 8 the head) in AP vicw 
SU n^ ||,ip r VV , s |ipped capital femoral epiphysis). Growth 
fir sCf E \ d to wards the metaphyseal side. 

°[ {i is . Also seen in SCFE. The entire metaphysis 
t*t# r ’ sS ' S \\to the posterior acetabular margin, 

•> sl3,er 



Fig.: SCFE 


GenuRiCurvatum 

• There is hyperextension at knee joints. 

• Causes of genu recurvatum (Hyperextension of knee) 
Congenital > Polio (m/c acquired cause) > Marfan’s 


Congenital Torticollis 

• Twisted neck present at birth is m/c d/to muscular cause. 


‘ViiuroiTJc l k vAua^uuii, 

absent stemnm nilVertc brae, atlanto-occipilal 
Pa s , i .“ n 0 n ’ a! ' 0 ld <>"»"nsi<l c . 




• PiKci,, on one side, 

* dssivc stretch‘ 

resolve snnmt 3n ^ s P bnt ' n S' s the t/t but most cases 
as >™Mry m d7 a “giocXr d ““ PrOS,eSS ' adal 


* is varus deformity at knee 

' ^ f genu varum (Bow legs) 

# CaUSeS ,° tphysiological) > Blount’s ds (tibia vara) > 
^:Vc cause in india) 

^.ValgumlKnock kneel 

■ vn i cl | S deformity/knocking at knee. 

, There is vaifA 

, Usually a/w flat foot 

failSCS 

• J Idiopathic (physiological): M/c cause . Appears at 

’ r, 3 yr of age. Always corrected spontaneously by 6 

yrs 

2 . Post traumatic 
3 Renal osteodystrophy 




Femoral head 

Fanner's d/s 

Capitulum 

Kienbock d/s 

Lunate 

Preiser's d/s 

Scaphoid 

°sgood-Shlatters 

Tibial tuberosity 

Severe's d/s 

Calcaneal tuberosity 

Kohler's d/s 

Nevivular 

Freiberg's d/s 

Metatarsal 

Scheurmann’s d/s 

Vertebral ring epiphysis 

Calve's d/s 

Central body nucleus of vertebra 


0 


0RTH0PAE1 


I MP POINTS FR OM PEDIATRIC 
ORTHOPAEDICS 


• Leg length discrepancy is -nt up to 3 yr. but obvious after 
4 yr. 

• Birth # : Usually uncommon, but 75 % occur in association 
with breech delivery. Although 92% of birth injuries are 
clavicular # (these involve diaphysis rather than epiphysis) 
M/c site of epiphyseal injury with birth trauma in -ling 
order of frequency :- proximal humerus>distal femur > 
distal humerus > proximal femur > distal tibia. 

• (/ in child abuse : # of multiple ages at various sites present 
fib # (most common) > humerus 

• M/c joint dislocation in a child’s hand -> MCP Joint 

• In # scaphoid distal pole is more frequently #ed in children 
(while waist in adult) displacement is uncommon. 

• Remodeling is greatest when the # is near physis & 
when the deformity is in the plane of motion of joint, it 
is minimal when angulation is at right angles to plane of 
motion of joint (as in varus angulation of supracondylar #). 
Remodeling in the diaphysis is largely a process of 
rounding off the angularity of the bone, so signiticant 
remodeling exist for femoral shaft # in a 6yr old child #. 
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jflTHOPAfOICS 


* 11 Kn ]<!$$ ^ 

# Rcmodcltng " ,b bc lc S 
. Displaced intra articular 

o Diaphyseal# 

-» Malroiation . a \is of motion 

„ Deformity not in plane otjo.nta.Mso 

o Rotational deformities . d i sru pted. Other 

. I. - . one cortex is completely aisrupie 

• Green stick#. hi-h results in angulation/ 

2TJZ 

. rXT--, ° ve, s ro " ih : ah r " i,h 

acquired amputation is -» Humerus > libu a > > ^ 

• Stress # in children -» tibia > fibula > tarsa , 

> talus > proximal femur 


20.12 


SOME POINTS OF SPECIAL 

MENTION 


Mechanism of injury in various # 


• # spine 

• tt Clavicle, tt around elbow 
(Colies#) 

• Smith tt 

• tt Ulna 

• Dislocation of hip (posterior) 

• tt NOF 

• tt Calcaneum 


Mechanism 


Fall from height 

Fall on outstretched hand 

Fall on flexed hand 

Stick (laathi) injury to 
forearms 

Dashboard injury 

Trivial trauma, bathroom slip 

Fall onto heel, fall from 
height 



• Stress# in adult: metatarsals > fibula > tibia > femur 
neck 

• Many # unite readily despite almost constant movt 
between fragments [ex. # ribs, clavicle or shaft of femur 
(angulatory movt is not harmful). Movements that are 
harmful and responsible for non-union / mal-union are 
— rotatory/shearing movements liable to occur in # of 
forearm bones, # of scaphoid & in #NOF 

» Column concept of spine was given by Dennis. 

1 # In fall from height: Axial skeleton is involved; 
calcaneum (MC) > spine. 

# common in osteoporosis : tt of vertebral bodies, tt NOF, 
Colles tt. 


Spine Fracture 


Y 


Neurologically intact. 
Intact posterior arch. 
<25°-30° of kyphosis. 
Less than 50% anterior 
vertebral body height 
collapse. 


I Neurol °eic d ^ - 

Poster ior e| deflcil - 

> 250 ' 3 0° n 

* LOSs °^So»/ yph Osi> 
Verte br a ih ■ant.' 
c °Hap 5e HO' 

• Ant. talofibular ligament is the 

ankle joint (in inversion with plam^ ll8am enr 
Calcaneoftbular Ligament - j n : Ilr ^ fle *U>n) 

dorsiflexion. e during • 

b nv er t - 

• Most stable position of ankle is dors' S '° r ‘ ( 

• Most lateral structure at flexur rS ^ ex ' 0n - 

Flexure hallucis longes. et, naculum Q p 

• Perkin's line is seen in DDH 

• flawkin's sign is subchondral | U ce n 

6-8 weeks after talar neck #. Reva SC uu° f %r <V 
. All the sites of active bone re SO rptj 0 ^ Za,l0n oftak ^ 
component are predominantly populated!^ 

• MRI is the most sensitive & specific 

detection of avascular necrosis f ° r i 

► Ulnar nerve repair has worst progn 0s ' ^ 
because of the fact that it is primarily ^ nerv ? re Plij 
’ Radial nerve repair has best prognosis i ^ nerVe ’ 

• Phalen’s test is +ve in carpal TutT^ ^ 

Excacerbation of symptoms on forced fi ^ 1 Syn V 
Modified Allen’s test is used for patenc/T ° fv * ist 
Thomas test is used for identifying fixed fie . rad ' alar,Cl ) 
of hip. Also useful to measure deformity in 
Coffey’s disease (Infantile Cortical Hvn^ * l0rdosii 
self limiting d/s of infants(<5mnth) “ 1 

hyperostosis of shaft of long bones and maidibi^ bl 
be seen in infants treated with prostaglandins ' 
Mandible is the m/c site for actinomycosis.T/t p e 
Critical vascular zone of spine is T 4 - T 9 1Cl 11 
Artery of Adam Kweicz extends between T 9 -Tn 
Myodesis is suturing of fasciae and muscles directly to 
the distal residual bone through drill holes in order to 
achieve better prosthetic control and function. Myodesisis 
contraindicated in presence of ischemia (severe peripheral 
vascular diseases). 


0 ( ‘ 




of fC 


pair during reconstruction of am amp utalt(| 


lie 1 

I. 


b 1!i: 


ration of bone is done first 
rrna' ,l ^ tcnS or then fiexor tendons 
»e' r 0 „ L '-.„rms. nerves and veins in that order 


f arteries, 

- g of wound 


.Rep * 1 ^ 

•^ ir ^ nr coverings ..- 

> c loS ure . FAN of Virendra Sehwag 

^ ne ^S' tens0r ^ FleXOr_>Artery ~ >Vein ~ > Nerve 

^ bo ok mentions BONE -> TENDONS-*. 

Of V ESSELS -» SKIN in that order. 

^'Mineralisation of a newly formed bone c/b best 
, p [e ot j bv -»Labeled tetrac y cline 
*j W^ {C \ of death after THR Pulmonary embolism 
, ^''trochanteric shortening can be accurately measured 

♦ Servant’s triang ' e , 

greater trochanter can be assessed by-* 

i . ^^inl/pr’c lino 


tr 


of S r 


* P° si,i0d s line! shoemaker’s line 


fle |at ° n * 

'Winter t0 puu "' “ ^ ua ‘ ' J " ooth sides 

«°7 for Detecting inward inclination of the greater 

iTsed i i ,jier , rpnnn('V 


Esed f pr 

trochanter 


trochanteric test: - Distance of tip 0 f greater 
pubic symphysis is equal on both sides 
w<*rtine inward inclination nf __ 


for LL discrepancy. 

n - s line: - Line drawn from ASIS toischial tuberosity 
* N ses through greater trochanter. 

V^rhaiik triangle is seen in congenital coxa vara. 

ijj fTro focu> 

» used for DDH Idevelopmental dysplasia 


+ Von 

Bro wn splint is used for CTEV. 


Telescopy is used to test —> Stability of a hip 
\ Velpeau dressing or a sling-and-swath bandage is used 
in acromioclavicular pin fixation (Phemister, modified). 

, mo- Jo,,es appro™** is a lateral approach to hip 
(proximal shaft and trochanteric region of femur). 

« Batson Jones operation is done for 



^echanical axis ofl 

eiT1 °ml head to the IT ^ eXlCnds from thc centre of 
In L5 ra d.culopath y H e0fankle j° int - 
^ nd extension of „ rp y ’ t here ' S Weak uess of dorsiflexion, 
P ^L, Glute Us medius ° C ^° St sever *y affected m/s are : 

* Gen erali sed 't .. ' . 

*■ ^yeloprolif erat - (° sle °scIerosis) is seen in 

2 - Metabolic S ^ ye '° sc ' er osis phase 

hypoparathyroidism) 0 steod y str °P h y (secondary 

3 - Fluorosis 

1 • Neoplastic ^"osuow in " W ' d b °' <C d "' S '" S 
b ^t secondaries^ K m ? S ‘ aS ' S (PrOS ' ale and 
^ 2 - Metabolic ^ Paget's ^Zs ' MaSt0C>l0sis ’ 

decrersT 3 ™^ 0 ^ 15 " 1 ‘ S osteo P enia (generalised 
generalised ostpl " 6 density) ' 0ther conditions a/w 
diffuse infihrat ^ OSteo P orosis ’ osteomalacia, 

^ndleukemia diSe “' ! " ke -Veioma 

modified ’ S ,kr ' V " 1 from synovial capillaries and 

• comm. ^ ac,ivity of B «n». 

Common peroneal nerve injury 

ligament ^ mpture of flbu,ar collateral 

Conseaencp ' U ^ neCk ’ ^ ° f flbular head, casts etc. 

b/w ere 11 S are ’ F ° 0t dr ° P ’ sensor y loss to web space 
^ great toe and second toe. 

ulna/nerv 3 ^ 0 * H ' gher thC m -’ Ury leSSCr the deformit y iix 
ulnar nerve injury d'to collaterals. 


O 


ORTHOPAEDICS 


SOME IMP. NEGATIVE POINTS 


chronic ankle 

instability. 

« Watson -Jones classification is used for ankle injuries. 

♦ Selling lime of bone cement is 8-10 minutes. 

« Risser'cast is useful in congenital/ idiopathic scoliosis. 

♦ In joint replacement surgeries 

o Metal on metal articulation is avoided in females of 
child bearing age and inflammatory arthritis. 

» Metal on polycarbonate or ceramic on ceramic is 
preferred 

♦ When an athlete sits on table with 90° flexion of his knee, 
tibial tuberosity moves towards lateral border of the patella. 


20 . 13 ] _ 

• B °ny change NOT common^' 

seen in syphilis 

• NOT indicated in acute 
osteomyelitis 

• Movement NOT limited in 

Perthes disease 

• Alkaline phosphatase is NOT h 
elevated in 

• 3- Point symmetry of bone is - 
NOT disturbed in 

• NOT a complications of 
chronic osteomyelitis 

• Flexible flat foot is NOT seen in 

• Pathological# is NOT 
seen in 

• Loose bodies are NOT seen in 


Osteomyelitis 

Surgery 

Adduction 

movement 

Hypophosphatasia 

Supracondylar # 

Myositis ossificans 

► Vertical talus 
Flurosis, 
Osteochondroma 

► RA 
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Tarsometatarsal 

Joints 

Ischial tuberosities 

Maintained 1V D 
space 

Obturator type ot 
anterior dislocation 

Ankle joint> patella 


# fibula 

# Shaft of femur 

# Olecranon 

# of orbital Rim 

Water content 
increases 
block vertebrae 



• \'OT involved in RA 

So I9S7 modified ARA 

. voTcoinnionlv 

Areas 

involved in pelw . 

NOT common in IB** 

Shortening ot leg i s ^ 
seen in 

Recurrent dislocation is NOT 

seen at (uncommon in) 

^ NOT seen in fall from height 

Internal fixation is NOT 
required in children 

Avascular necrosis isNUi 

seen in 

NOT involved in blow 
out U of orbit 

NOT seen in articular carti age 
with increase in age 
Procressive scoliosis is 
NOT a/w 

Drug which does NOT decrease ^ 
bone resorption in osteoporo ^ 0ste o mye Iitis 
Osteopenia ,s NOT seen^ and an emia 

Sot seen pathological rf -> In lino . 

Sot facilitate non union -> haemalom ve |j,j s 

So, required antputa.ion often -> chrontc os^my 
So, indicated tnyotesis in antputatton -* Ischem 
So, common with elbow dislocation -» »■*»“ 

Sotcomplica^on^fsupracondylar X ofhumerous -> Non- 

toica. repair is no, recommended for tear in -» 
Vhitezone/Innerzone. 


CLINICAL VIGNETTES 


14 _ 

62 year old female slipped in bathroom and sustained 
jury"to her right lower limb. There is shortening of his 
iht lower limb. Limb is externally rotated, adducted and 
;xed. Most likely d/g is 
, fracture neck of femur 
Posterior dislocation of hip 
Anterior dislocation of hip 


P Intertrochanteric # 

(Ans.: A.Fracture neck of femur) 

Patients profile and diagnostic clu es 
Anterior dislocation of hip; j s 
trauma esp. fall from tree or road ' Seen an 
limb is of FAbER (Flexion + Abductio^'^f % \ 
Posterior dislocation of hip : j s Exter n a | 'H ^ 

in young adults following high C °X 
dashboard injury, motorbike accid ° Clly ^ 
.Trauma is so severe that patient will b T’ \ 
on strature with severe pain. Def 0rn , e . u 8htin % 
1 u J: - - ^' s 


Central # dislocation of hip : ( 

parallel to each other, there is no rnw° Wer ‘‘mh. 
Femur head is palpable on PR exami nat Cr ° r,1 'ity' in!li|) 
Fracture neck of femur: Common ^ 

(age group 60+). Occurs after trivial tr” e ' der| >' ft 

bathroom. Deformity is FAdER + «h n J" aUmae g .i-H 

nort eni n[ , 6 ‘ s, 'pj|. 

Intertrochanteric # ; Common in males " * 

80. Mode of injury is significant. D e f 0 rmi°t!' 8 'N» 
FAdER + shortening. Foot touches th» 1lse *taJ 4 

extracapsular W " ch < 


<»i, 


A 12 yr old boy c/o pain in right hip with f ev 
flexion deformity of right hip. Rotations'^‘’Siita 
adduction are normal. No true limb length *5 


seen. Based on these findings, the most like) 

A. Tuberculosis of right hip 

B. Septic arthritis of right hip 

C. Iliopsoas abscess 

D. Transient synovitis 
(Ans: (C) Iliopsoas abscess ) 

D/d of painful limp in a child 


V dia. 


1C >'S 


^sisi. 


Tuberculosis hip 


Septic arthritis hip 


Iliopsoas abscess 


Transient synovitis 


Limb length disc, epa 
low grade fever, insidi,/^ 
onset, FADER attitude in ^ 
& HI (FabER i„ s , ag e 
Pain, swelling, fever, 
limitation in joint mow. 
(FABER attitude of hip jobt) 
pseudoparalysis like picture 
Movements are normal, K 

shortening.Pseudofle’xioi 

deformity +nt. 

Common in 4-6 yrs children 
painful stiffness of hip 




cenI 


POINTS 


^phenomena is seen in 60-80% after 

USG. 

9 n- r fa rcO"f er defor mity is seen in -> Paget's d/s of 
q' sh* 111 L 

.pion is u sed for CSTR or Dilw >n Evans 

i.,hfnOt. 


• ita | dislocation of hip - 

/P c0 ng en ‘ form ity is seen in -> Paget' 

1 0 C \, mantel- 

fo 11 ’ 

eliU 11 ,fi iiU-'l 
riitd'"’ 1 •„ c lubf° ot - 

L c eW c ' -on indicates -> carpal instability. 

*rr>’ ,l,I>,T1 of clobFoot is —h idiopathic. 

\ lr c^ sC , Idiopathic avascular necrosis of 

d/s ,s 

fft$ e 

caP 1,oid ' |,ich is first corrected in clubfoot -> adduction. 

Lfo r " liiy sv ij of femur may be caused b y -+ 
^stick 

p e VI injury is —> Ablation of perichondrial 
S3 |ier Harr, ( S a t'the distal end of metaphysis. 
ring P rescn , r(lt ion (one-stage posteromedial release)is 
Z age of-->6-18 months 
done a' sftr is done at the age of-> 5 yrs. 

Ten don tra . Eliciting symptoms of cervical 

SpurHnS ** 

r3diCUk Tile's classification is used for -> Pelvic fractures. 
M ^ 1 ",trirschner wires) or K-wires or pins is used for -> 
r-wi/e ' A . 

traction. 

\ se sk'imtscher nail) is used for -» Internal fixation. 

, fritcitl (h“ im 




0 

fi g • A K- wire or pins for traction; B. K-nail for internal fixa" 

The small metaphyseal fragment in Salter Harris type II 
and IV fractures is called —» the Thurston Holland Sign, 
i Madelung deformity is congenital subluxation of wrist & 
forearms . Anterior bowing of radius & dorsal prominent 
ulna. 

♦ Amputation through midfoot —» Lisfranc's. 

♦ IOC for calcaneal # —> CT scan. 

♦ Kocher's method is applied for -» Shoulder. 


approach f^fp" baCh approach is used for “► Post 

BoTceme" ' hr ° U!th midfoot ^ Lisfranc's. 

M/c site r SeUing “ me is -♦ 8-10 min. 

CRPS-l ( ° Ch ean8ll0n ' S ~ > Dorsum of the wrist, 
by —v m 1ron ’ c re 6i°nal pain syndrome type 1) is caused 

CRPS 2 rrh ,ra . Uma 0r * m °bilization of limb, 
tiv v x, ron ’ c regional pain syndrome type 2) is caused 
D y-> Nerve injury. 

r . deformi ty (defective distal radius head with 
. ls l° c 2tion of head of ulna) is seen in —> Turner 

syndrome. 

c site of rupture of achilles tendon —> 4 cm proximal to 
nsertion of calcaneum i.e water shed area. 

c site of osteochondritis dessicans —> lateral part of 
medial epicondyle of femur in knee joint. 

Greater tuberosity of humerus results in —> Painful arc 
syndrome. 

T/t with zoledronic acid may results in —> Osteonecrosis 
of jaw. 

Teriparatide (a PTH analog) & Denosumab (Mab which 
binds kappa B ligand) —> Useful in osteoporosis. 

Forgotten tendon is another name of —> Subcapsularis 
tendon of rotator cuff. 

Comma sign on arthroscopy is seen in —» Subcapsularis 
tear. 

Light bulb sign, rim sign, loss of crescent sign & trogh 
line sign all are seen in—> PDS (Posterior dislocation of 
shoulder). 

Least traumatic maneuver for reducing PDH (posterior 
dislocation of hip) is —» Stimson’s maneuver. 

Methods used for reducing ADH (anterior dislocation of 
hip) -»Allis & reverse Bigelow's method. 

Micro # is seen in-+ Osteochondral defect of femur. 
Figure of'8' bandage is used in —> # Clavicle. 

Empty glenoid sign is +ve in —> PDS (Posterior dislocation 
of shoulder). 



Fig.: Dinner fork deformity 
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A. Austine 


i„e Moore prosthesis; B. Thompson prosthesis 


EMPERION* 

Modular Hip System 



Fig.: Modern bimodular hip prosthesis 



Fig.: A. X ray: Colies #; B. X ray; Smith # 


• M/c ligament injured at ankle i s i 

talofibular lig). atL ' ra l c 

• Essex lopresti # is radial head # 

RU joint & interosseous membra^* disl ° c ati 0t , 

• Tillaux # is tibia] fracture of th e IS ^ Pti0n - 

tibial epiphysis with avulsion d Ue l 
tibiofibular ligament. 0 lfl e strQ ^ ra| ^ 

• Mechanical axis of LL extends f r 

head to centre of ankle joint. m Cetl 're of 

• IOC for DDH in <6mnth is USr p • j 

Xray - lnoldcrc,,1 K 

• Me type of scoliosis is dextroscoIi 0s i s 

• Ankle is most stable in dorsifiexion 

• Setting time of bone cement is 8-10 m j n 

• Most lateral structure in flexor rprin 

hallucis longus. 11 

• Jones tendon transfer is for wrist dm a 

°P due t 0r .. 

► Osteoporosis m/c affect-long cancellous b 0ne * ^ 

► Apparent lengthening is seen in stage I tb ' 

» M/c dislocation of elbow post dislocation 

> Most common fracture in elderly- # nec) . fe 

> Column concept of spine stability is gj Ven ^ ^ ’ 

' Internal fixation of fracture not done in - a c1 ' 1v nil!S ' 

Localised bony dysplasia of the femoral neck Ch 
by a decreased neck shaft angle and the 




’ s >' n ovitj s 


triangular ossification defect k/as Fairbanks 


ikh 

aract wisoj 
Presence i 

tria ngle. Se^ 


in coxa vara. 

Rate of newly synthesized osteoid mineralizatio 
best estimated by -> Tetracycline labelling 

Compression at #site improves healing by inducing cal,us 
formation. 

Cubitus varus is most commonly seen in -» Maluni t(( | 
supracondylar #. 


CONDITIONS/# 
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Radiology 


22.1 


PRINCIPLES OF RADIOLOGICAL 
PROCEDURES 


INVESTIGATION PROCEDUR ES^ 

radiology - 


Radiation producing modalities 


Ionizing 


ll.CT 
| 2. X-ray 

(radiography) 
I 3. 7 -,ray 
4. a*ray 
1 5. p-ray 
(electrons) 

I 6. Protons 
I 7. Fluoroscopy, 
DSA 
[ 8. SPECT, PET 
I 9. Nuclear scans 


Non-Ionizing 


1. Near UV radiation 
j 2. Infrared radiation" 
' (Thermography) 

3. Radiofrequency 
ablation 

4. Microwaves, 
radiowaves 
radiation 

1 5. Phototherapy for 
jaundice (visible 
light) 

6. Black body 
radiation 


Modalities 
which do 
not produce 
radiation 


1. USG 
I 2. MRI 


POINTS TO FOCUS 


1 


4- SPECT (Single photon emission computed tomogrophy), 
PET and MR spectroscopy are some examples of functional 
imaging techniques. 

-f MRI uses magnetic field to construct images. 

CT uses radiation for constructing images. 

4- Ultrasound is not mutagenic. 

A pregnant lady should not be exposed to radiation 
producing modalities (esp ionizing radiation). Period when 
fetus is most sensitive fo radiation is 8-15 weeks of gestation. 

—r—i- ;-' - 

i J • 

CONTRAST MEDIA IN RADIOLOGY 

• Contrast agents are used for better visualization. 

• in X-ray, fluoroscopy, Ba studies, CEOT (contfest 
enhanced CT scan), angiography, arteriography etc. 


t* i 



• Positive contrast 


media: Bariu m 
radioopaque media with high 

renrlilv ahcnrh -r,. ato mi C 


readily absorb radiation. They are 
compounds. 

Negative contrast media: 0 2 , air and Cn 
material with low atomic number ^ are 
2 types: 

1. Ionic 

2. Non-ionic 


radi °lue. 


Ionic: water solubles iodide dyes ( e 
meglumine, conray, urograffin, angL® ,^,' 
anaphylaxis, obsolete now a days. ° ''"’ay ca^’ 

Non-ionic: Safer but expensive e.g. iohexo] 
Iopamidol, metrizamide, letrohan. ° ^ 0mni Paqiie) 


Type Subtype of 

contrast media 


u 

C 


c 

o 


c 

o 


Monomer 
High osmolar 
contrast media 
(HOCM) 


Monomer 

(LOCM) 


Example 


Diatrizoate, conray 
(lothalamate), 
loxaglate, metrizoate 


Dimer (IOCM) 


lohexal 300, 240, 
Iopamidol 
(Omnipaque), 
Metrizamide 


lodixanol 320 
(Visipaque) 


• Ratio of iodine atoms to no. of particles in solution is 1.5 
for HOCM, 3 for LOCM and 6 for IOCM. 

• IOCM (Iso-osmolar contrast media) are most recent agents 
iodixanal 320 (Visipaque). 

• Acute renal failure is m/c renal toxicity of contrast agents. 
Serum urea and creatinine values should be available 
before giving i/v contrast. 

» Contrast Induced Nephropatfiy (CIN): • ^ 

0 Contrast nephropathy is common with high osmolar 
contrast agents (HOCM), Preferred contrast agent 
should be of low osmolarity and non ionic. 


(c nyu*"- -.pwiiuni /actor in 

contrast induced nephrotoxicity. N AC can 


1 client ° n ‘ „ _ : ■> "'•■'•‘c lactic 

If a / eis can develop. So metformin should be withheld 
^' d °[ befor e contrast study, for further 48 hrs after 
4S > irS 

study- 

en ts in Radiological Procedures 


3nd io d-d es 

m nur nbe r 3 



f it 


-, ( ,^ raphv - Conrav2S0 

* rfngraphV 

t* COn,a '" 120 

CECT ros3 lpingographY Conray 280/420 

* biography Iopamidol (Neopam), 

* d5A ’ My meraphV lohexol(omnipaque), 

Ve ntnr ul0B r 



Myodil -* Can cause arachnoiditis 
Metrizamide -» Can cause flapping 
tremors 

Dionosil (Tantalum) 


Ipanoic acid (Telepaque) 
Biligraffin 


I Br0 nchograP h y' 

*p^ DSC0PV 

LpW«la.r« ,a ) 
l0ra l<M'«VS><>i f >P h V 
(0CG) 

, IVcholecystography 

of recruited Sx Gastrograffin enema 

* jnostcinosis (Idiopathic 
megaton/ 

irs chprung's) 

... Gadolinium 

»Mn' 

(|vp Na-diatrizoate, hypaque 

* Lymphangiography Methylene blue, lipoidal ultrafluid 


gl\ 1 NTSTO FOCUS 


•b CO; cs a contrast agent preferred for aortography -» /ts it is 
not o/.v nephropathy or allergic reaction. 

+ Use of gadolinium contrast in CKD is a/w nephrogenic systemic 

fibrosis. 


ULTRA ; OUND(USG) 

* In medical ultrasound very' high frequencies are used are 
>2 MHz (>20,000 KHz) up to 30 MHz. 


^envies used 


] be ^ metformin develops CIN, severe lactic 


,w ««« USG probes 


Contrast agent 



_ 50-100 MHz _ 

*»na°e itame K,riC ° f Cr>S ' a ' S made “ P ° f lead 

• No radiation exposure 

I ^ 0nlrast for USG -> Sonavist. 

Z°*l77 effSCV ' AbMity ° f SOme material t0 cha nge their 

Convert , menSl ° nS WhCn 3n dectric ^ applied. 

. ^ Verts e,ecln c voltage to sound energy and vice versa. 
types of image display 

A-mode -> Used only in eye scan 
B-mode -> M/c in use 

M-mode -> used in moving part like vulvular heart d/s 

(e-g. in ECHO) 

Father of obstetric ultrasound - Ian Donald. 

• CSC artefacts related findings and their cause 

~ I 




Acoustic 

hadows 

Reflection 

Stones (60% reflection), 
Tissue gas interface (100% 
reflection, so more dense 
shadows) 


Absorption/ 

attenuation 

Fibrous tissue (Scar, breast 
tissue), Fat (fatty liver) 

Reverberation 

Reflection of 
US several 
times back 
and forth 

Ring down artefacts (used to 
detect free intraperitoneal 
gas) and Comet tail artefacts 
in GB adenomyomatosis 

Edge shadows 

Refraction 

Pelvic structures, cysts, fetal 
skull,Neck of GB, 

Cooper's ligament of breast 

Ted through 
transmission 

Opposite to 
attenuation 
shadow 

Hallmark of cystic space 


• USG causes deleterious effect on small micro-organisms 
by acoustic cavitation. 
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ofch0i ce for obstetric cond.ttons, gall stone., 
Investigation ot cho ^ kjdney etc . 

detection of sue ot spken | cs ions.Sens.t«ve 

blunt .b— 

nunemnue- ds|. , a ,„ , „„ , 


Po\v 


er 


of 


They have higher frequency, gr C at er 
high energy than particles. 

Wavelength of X-rays is shorter than . ""Ns 


Pen. 


X-rays are most scattered bv H*. 

. a-; ° n 

\-ra\•films: 


I. Expiratory (and erect) fi] m j s 


and FB 


re q uj red j n 


MiJhyp* ’cc 


Pnei 



MWOIOST 


H 


Hypo echoic 


Metastasis to liver 
f from ca ovary, bladder, 
I stomach (mucinous 
I adenocarcinoma) 


DOPPLER 


Hyperechoic /Echogenic 


Colon mucinous adenocarcinoma 
secondaries to liver, 

! Hepatoma, treated breast cancer 

Adenomyomatosis 


2. Inspiratory film is required f 0r p A . 

3. Barium-meal for hiatal disord^ 

Trendelenburg’s position. ers is 




°v 


E3 POINTS TO FOCUS 

•y RenaI scan is done in prone position 

Aortic window is seen in LAO /Left 
-- JWantenor oblj 


• Based on Doppler efTect (change in 

frequency of sound emitted by a moving source measures 
blood flow).)! provides both audio and video signals. 

• Types 

o Continuous waves 

o Pulsed waves . , 

. In Doppler imaging colour displays direction of blood 

flow. It is 

ReJ-> when direction of flow is towards the transducer. 
Blue-tit flow is away from transducer 
[Mn: BARTJ ,, J _ 

Intensity of colour represents veloc ity of blood ilow - 
lighter shades represent higher velocity. 

• Usedfur , 

Arterial stenosis (e.g. RAS. TAP, AV fistulas), carotid 

occlusion. PVD, Burger's disease. 

DVT, varicose veins to find perforator incompetence. 


X-RAYS 

• X-rays are short electromagnetic radiations (thermionic 
emission). 

• Discovered by Roentgen in 1895. 

• X-rays are produced when fast moving stream of electrons 
produced by cathode (tungsten filament) strikes the 
tungsten anode (the target). 

• X-ray tubes is covered by lead. Tube produces photons by 
electron bombardment of a metallic anode. The resulting 
photon spectrum is a continuum and is determined by 

(a) Characteristic X-rays (related to the anode material) 

(b) BremssrahJung radia" (related to the tube voltage, kV). 
Linear accelerator (Linac) and betatron are used to produce 
X-ray by accelerating electrons. 


the perceived • CBX filters are used for safe light 



m tb e dark, 



• Safe light (7-15 watt) fixures are special a, * r0o,n - 

deep cherry red colour fitted with filters'^ f ‘ XUr es of 
from processing tray is 4feet. 3 e ^8ht di^ 0 

• Imaging time depends upon current ( mA 

means that the image will take less time } ^ Hi* 

• i in X-ray energy (kV) improves j mage 

a trade-off of increased dose). kVp (Kil^^ N 
the maximum voltage applied across & x °' ^ is 
k-edges such as iodine or barium imurov. 
higher kV. P elhe 

• Scatter. Scattered radiation 4-es image contrast 

• Grid : A grid is made up of parallel lead strips a 

scatter. n c ° n Ms 

• X-ray penetration is an exponentially ij ng f un . 
patient thickness. Large patients get much larger'd" ^ 
you can improve this by increasing the X-ray enem, T*' 
the cost of contrast. 

► Attenuation and hard/soft X-ray: Lower enerm v 

'■ llcl gy A-rayj 

are more attenuated. Beam becomes harder when passes 
through material (either the filtration or the patient) Tin 
average X-ray energy. 

[X-ray properties in details are given at the end of this 
chapter]. 

"Golden-S sign" is seen in Rt upper lobe collapse 
In Chest X-ray PA view 
° Right heart border is formed by: 

RA+ Innominate (right bracheocephalic) vein + SVC+ 
JVC (NOT formed by RV, ascending aorta) 
o Left heart border is formed by: 

Aortic knuckle /arch + pulmonary trunk + LV 


visa alise Various Structures 




A tatera' 

: <5>- 

-C- 


P° 


iste r 


bitus 

-vi eW 


„,d^ J 
"^nW"*** 

lat ef3 

ObW* 

byline 
tfY ker 5 


For /Structure visualised 


Minimal pleural effusion 
(<25mL| 

Rt lung, Lt. atrium enlargement, 

GB, mitral valve, arch of aorta 

Tracheal bifurcation, aortic window 
Right retrocardiac space 
Rt middle lobe, Rt. pleural effusion 
Apex, lingual lobe (RMl) 

Interlobar effusion 
Sella tursica 
Cl C2, (tt of axis /atlas) 
Spondylolisthesis, ttscaphoid 
Patella 

Recurrent subluxation/dislocation of 

shoulder 

Pneumoperitonium 


^ntstofocus 


- . inl am ount offluid to appear in Xray25 ml. 

* f/linirnU amount of fluid to see ascites on USG -» 100 ml. 

* amount of fluid to elicit Puddle sign -> 150 ml. 

+ f nl,nU ' ount of fluid to elicit Shifting dullness clinically 

* i/tinW n 

-* 5 °° r amount of fluid to elicit fluid thrill clinically -> 

1 0n«ti um 

.1000 ml. _______ 


tfews 


0 f *ay for study of PNS/Orbit 


m.e 

Best to 
visualise 

Also useful 
for 

NOT useful 
for 

t Water's/ 

OM _ 

Maxillary sinus/ 
antrum (best) 

Floor of 
orbit 

Frontal 

sinus 

2. Caldwell's/ 

0 f 

Frontal sinuses, 
SOF 

Ethmoidal 

sinus 

Maxillary 

antra 

3. Lateral view 

Sphenoid sinus 



(Oblique 

Ethmoidal sinus, 
optic foramen 



[5. Stenver’s/ 
Towne's 

Mastoid air cells, 
petrous cells, 
internal acoustic 

meatus 




^"tinuous viewing °of y a S ? CtUreS/dynamic events via 

, P, ealtlme radiography) Varying X-ray images 

fluoroscopy j s ’’ 

calcified aortic and , StUdying CUS P movement of 
aor «c valves are seen ^‘ ! al Va ‘ Ves - ln cineangiography 
P° sit ion like a piston t e Upwards from th « diastolic 
* U * d for transapica, ‘^ 3 dome - sha P* d structure. 

0 ! ,llardance sign->ASD. 

bronchu^ br ° nChuS Slgn Fo «ign body in the main 


(CT / CAT SCAN) 

computerized axialT^^ *° m0graphy (X ' ra y CT ) and 
f ed axial tomography or CAT scan 

, nve " ted by Godfre y Hounsefield in 1963. 

units dens,ty oftlssues ln numbered as Hounsefield 

CO efficie °f U mml,er ’ De P ends on linear attenuation 
co-erncient of the matter. 

* anenMi0 " Option) value in 

Pixels. Each p Ke | is 0.25 - 0.6 mm in diameter. 

b ensit\ or attenuation value and HU as noted on CT 


HU (CT units) 


+ 750 to +1000 
+ 75 to + 300 
+ 40 to + 60 
0 or (-10 to + 10) 
+ 15 

- 50 to -100 
-500 to-1000 




• Bone Most white 

• Contrast agents White 

• Soft tissue, M/s Grey 

• Water Dark grey-black 

• CSF 

• Fa * Black 

• Air Most black 


RADIOLOGY 


• CT dose index (CTDI) 

CTD1 is m/c parameter to estimate and minimize radiation 
dose to patient in CT. 

• Wall, door, floor , ceiling of CT room should be coated 
with 1/16 inch thick lead. 

• Factors which influence radiation dose 

l.K Vp (Kilo voltage): Non-linear relationship with 
the radiation dose, t in 120 - 130 kvp can double the 
radiation dose. 
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, ,|Lin.-.irrol.lli-.»l"P" i ' l " llCr3jia ' i0n 

Tube current (m. )• . e ra diation twite. 

**■ t »— rda, ' onsh ' p 

3 p ltc h (thickness/ wwe -r 

the radiation dose. 

• Two type of contrast agents art diatrizoate, 

.r;::,. 

system k. as Agatson scoring 
. TTie radiation toes rece.eed from CT scais 
1,000 times higher than conventional X-raj. 

A ,epical plain X-ray ,evolves rad,at,on 
0.,i ntCy. While a typical CT scan can involve 10 20 

mCy for specific organs, and can go up ) 

certain specialized scans. 

Advanced CT scan methods: 

o Srim! CT(HeIical/raultidetector CT): X-ray tube 
continuously rotates around patient. Used for CT angio 
o fIRCT (High resoluation CT): 1-2 mm thin sections are 
obtained & reconstructed. Used for bronch.eetasts & 

ILDs. 


MAGNETIC RESONANCE IMAGING (MRI) 

• No radiation exposure becoz it is based on gyromagnetic 
property of protons (or H^ions^nucJeus). 

• It can be plain MRl or contrast MRf. M/c contrast agents 

used is i.v. Gadolinium DTPA. 

• Characteristics of MR signals 


• Proton density and relaxation tj nie 
radiofrequency pulse and the- ar ° 


scale image from this data. 


COn ’ p uter gC|| * s 


'Css 


III 


til 


■ill! 


Iive 




, t , CT for delecting calcification and/ or 
bra in tumors (e.g. meningioma), ft j s aIso 


Magnetic field strength used f or c lin' 
from 0.02 to S Tesla. ICa * 


, s ioSP - _ acllte hemorrhages as CT. 


tiria 




iS - 


--- J Kirig 

• Paramagnetic substances (Fe.Mg & Gd , \ 

time. ca n T 

• Gadolinium is a non-iodine i/ v Con , 
contrast enhancement in MRI j n , 3S| a gent lle 

. Relaxation time: 

T,: Time taken to return to original a .\i s 
used to find out normal anatomical detail iaia 8 e s 

It has got high soft tissue discrimina n (csF ** 

T,: Time taken by proton to displace r!°° ks bla c n 
pathological processes (fluid looks white) ^ to a Sse 
FLAIR image (Fluid attenuated i nvcr . 
image) supress the bright CSF on T « rS '° n re eow„ 
Used in edema. ^^'ghted , ^ 


} I t 


i r rc/adon to cavernous sinus: 

. [sointense on T, and T 2 . 


' 1 e [sointense v/.. * | —- * 2 - 

, ^l-ni^'^hemangionia: Homogenous enhancement. 

' Heterogenous. 

Kch^ lcsionson T 2 weighted MRJscan 

>^‘ era ' Klerosis - 

fa#**!' is designed to prevent the passage of 
wa ves either containing them i n or 

>U > 3i 


' from its interior space. 

if |id ,n ~ ,„ 7 .v are applied for electromagnetic shielding 


• C/I 


"V 

Patients with prosthesis/imp| ants 
metallic foreign bodies, cardiac pacemak " 1 ^ S 
implants, cranial aneurysm clips, Swan G ^ C ° c,1, ear 
bone grovvlh/spinal cord stimulators, elect Catfle! cr, 
devices should never undergo MRJ. r ° n ' c fusion 

Fear of spaces/ claustrophobia is common with M R , 


A'^crfoit* 

mic’i 

( ,ffC° ,I,S ' X 0 scan methods: 

kin ' 1 ' 1 ’ 1 


melanoma. s cers and lympl 

of ° r residuai thyr ° id 

<y+; 

• . 


t angi°g ram ) : ^' me imaging method 

M 1 ' ed for Cerebral/carotid circulation. 
iSl f L - (MR cholangio-pancreatogram): Used biliary 
• ' pcre atic pathology in T2 heavy sequences. 


,Ngf5focysi 



f^ifroorrhogo (e.g. Acute SAH) 
f for ° hemorrhage and cerebral edema 

X for ‘ hronl 

^preferred. 


NCCT is preferred. 

MR I is 


J 


imaging technique which produces 3D image of 


Appearance of 


[ Water, CSF, vitreous,edema, 
inflammation 

Fat 

Subacute h'age, Posterior 
pituitary, contrast agent 

1 Ligaments/tendons, Cortical 
I bone. Flowing blood 

Best for 




Normal anatomy, 
subacute-h'ages 


Fig.: MRI Machine 

• Since in MRI there are no beam hardening artefacts 
in CT), there is superior imaging of the middle cranial 
fossa, skull base, neural canals, intraspinal contents 
and bone marrow lesions. 

• MRJ has high soft tissue contrast resolution with equisite 
display of gray and white matter. It is highly sensitive to 
presence of cerebral edema andfor evaluation of chronic 
hemorrhages. 

Epidermoids can be differentiated from arachnoid cysts j 
on MRJ by restricted diffusion. Diffusion weighted MM 
is most sensitive for acute cerebral infarcts of <7 days 
duration. 

Cavernous angiomas on MRI are c/by smoothly 
circumscribed, reticulated popcorn configuration. 


?g 

pppis an 

lio n.iL'physiological process in the body. 

I . c |„rron is required to create necessary isotopes. 

* positron emitting radio nuclides are used: 

* o Ox informs oxygen uptake, 

„ CO informs CBF (cerebral blood flow'), 
o 18 TDG (2-[ i 8 F] fluro-2-deoxy-D-glucose or F-18) 
informs glucose utilization and is most frequently used 
.trace, moiety, 
i Jndicatr ns 

c .Used primarily for detection of extracranial brain 
mets. 

« Distinguish radiation necrosis from tumour recurrence 
(glioblastoma). 

« To distinguish viable from non-viable tissue in stroke. 

0 To ev aluate degenera", viability and monitor t/t response 
of brain tumor, recurrence potential of meningioma. 


Fi 6-. PET scan of body showing occult mets 

• Advanced PET scan methods: 

° lp!- C . 7 USC of PET scaa along with CT. 

. C T jingle photon emission CT): A single photon i: 

emitted from the radionuclide. A special lens collimato 
is used. 

i 

DEXA 

d standard investigation for assessing bone mineral 
density and for fat determination. 

Particularly useful in post menopausal women. 

jOME RADIOLOGICAL PROCEDURES 

Obsolete Procedures/ Rarely used now a days 

• Thermography is based on IR rays. Reflects blood 
su Pply- Was used for breast tumour, carotid insufficiency, 
placental localization 

• Myelography was used for spine using non-ionic water 
soluble dyes e.g. Iohexol, Omnipaque, Metrizamide. 
Iodixanol. Myodil was used in past which was oil based 
and was known to cause arachnoiditis (most serious c/c). 

• Esophagoscopy/esophagography, bronchography: dye 
used was Dionosil. 
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• D% e used l!> —' 

• X-ray appearance _> Hodgkin’s d/s 

1. Foamy/soap bubble apP^ Sec7metasta , ic LN-pathy 
Irregular filling detec Re[jcu , um ce |l sarcoma 

3 Marginal' sun burst aPP Lvmp hosarcoma. 

4. Coarse nodular storage pattern , 


I 


Oral Cholecystography (OCO) 

that USG is IOC for gall stones). 

. Dye used is ipanoic acid (ipodate), telepaqu . 


IV cholecystography 

. Dve used-Biligrafm. GB is visualized in 15 mm. 


Some Newer Modalities 

. MRS (year infrared spectroscopy) Used fbrbrain acl.v.ty 

. Usedforbrainacimiy 

through a device k/as SQUIDS. Assist neurosurgeons 
. EPI&cho-phmr ml): Functional and rapid MRI of brain 
within 1-2 nun. Uses perfusion and diffusion scan. Usefii 
in early detection of ischemic tissue and differentiate 

from viable tissue (ischemic penumbra). 

► Si’ECT (Single photon omission C T): A single p oton is 
emitted from the radionuclide. A special lens collimator is 

used. 


INTERVENTIONAL RADIOLOGY 


Involves procedures in which precision and radiological 
expertisation is required. 

Techniques of arterial catheterization: 

° Catheter over needle 
° Catheter over wire (Seldinger technique) 


■ture 


Of 


In Seldinger technique double wall 
done. 1 

For coronary arteriography Judki 
are used 

Examples of interventional radioIogi Ca] 

1. Percutaneous catheterization and 


V 


“HIT 


v e 


•ns or 


Am 


s s e i. 


'Plat* 


c ath 




j - - “ ,lun °ndemb >■ ur e 

treatment of tumours. Embolisation | SQf/o »i- 
size of the tumour. es Va ''- 


■fes: 


Ui 


angiography and cctebralangtngtaphy dye ,s 

cubital vein. 



2. Percutaneous transluminal dilatation 
in treatment of localized arterial steriosT li 

3. Imaging guided needle biopsy: USG/Ct 

biopsy for lung/abdominal masses/tum eUide d n e 

4. Needle puncture and drainage of c ° UrS ' ^ 

renal/ovarian cysts. C>st: 


5. Transhepatic catheterization ofbil e du 


&4id 


draining in obstructive jaundice/cholestasj F 0 


RADIONUCLIDES 


Radionuclides in Imaging 



Radionudeide 


Tc 99 m labelled 
serum albumin 

Tc 99 m labelled RBCs 


Tc 99 m DMSA 
Tc 99 m DTPA 
Tc 99 m MAG3 


Static renal 
scintigraphy 

Diuresis 

renography 

Indirect MCU 


1-123 MIBG, 

1-123 

lodocholesterol, 
Tc99 m labelled HIDA 
Ga-67 nitrate 


Adrenal study 


Pulmo ^mbSr 

ventriculography 

Paging spleen 
Gl bleeding, 
ventriculography 
p or renal scarring, ta u 

upbyrenalcorticalce,," 

Measures GFR, 

Renal tract obstruction 

VUR, transplant 
rejection 

Adrenal medullary 
tumour 


Heapatobiliary tree 

To detect tumours, 
concentrated in abscess 
cavity, inflammation, 
sarcoidosis 


Bn POINTS TO FOCUS 




lei 


*y Tc 99 m (99 is mass and m is metastable) is m/c used. It is 
administered IV and is pure y rays emitter. Half life is short. 


G* [ 


d<> 


lii" 


u*** 




o* 


, ^ 




123 


* ’ a 


131 




scan 


paramagnetic contrast dye used i n 
N MR(MRI) 

For regional cerebral blood flow 
(CBF) studies 

Evaluation of radio active Iodine 
yptake (RAIU) 

For tit of thyroid cancer 
For Red cell survival studies. 

For parathyroid studies. 


1 


“arameningeal 

rhabdomyosarcoma 

1LD 


MRI 


Pumonary embolism 

ohtary pulmonary nodule 


MRI 

CECT (Antral sign) 

HRCT 

HRCT 

CT chest with contrast 
CT 



tag ftom bem 6" 


detect- 


tfj.4 V*** 0 radiotherapy/ chemo -> Endomyocar- 

V l0 '°’ ilC MfflR tventric ' e ' 

' J' j! biOP 5rculosis ear'y stage 
^ ge n3l tl,b late stage 

rt ic dissection/ 
aortic aneurysm 

D i5S ^section, IOC “ 

• A0l1 ’ C i is hemodynamically 


IVP 

CT> IVP 
TEE 


MRI 


atient i 
able/ 


I f rV e/ acute stage 


0 s ® -rive monitoring 
a 

Co ld standard 
f ort ic aneurysm. IOC 
' A ,, vn |uatedby 
fUdabd.aneu.ysn, 

oniytfP 1 ^ 

^ c „dUUfte.on 


TEE 

TEE 

Aortography 
CT scan 

Angio/aortography 

None, 


-> 


t DVT 

# Carotid art. stenosis 
, Cardiac vulvular disease 
, Avascu 'f necrosis 

# AtyP‘ c;! cavernous hemangioma 

* (mixed echogenicity) -> 

• Evaluation of breast implant -> 
t Chror.lc SAH 

• Acute 1AH 

i Discre te swelling of thyroid ->• 
(Solitary nodule) 

i To loct.’ize site of bleed -> 

in SAH 

•EHBA -» 

• For staging pelvic malignancy-> 


2-D ECHO 
Venous USG 
Duplex USG/Doppler 
M-Mode ECHO 
MRI 


4 Vessel X-ray angio 


* Posterior fossa tumour 

♦ Meningeal carcinomatosis 
(contrast MRI) 


Blunt abdominal trauma 
Osteoporosis 
For localizing epileptogenic foci 

a. structural imaging 

b. Functional imaging ^ 

(done only when structural 
imaging fails) 

Stroke, hemorrhagic IOC -> 

Stroke, ischemic IOC -> 

Splenic rupture, IOC 
Anterior urethra is best 
visualized by 
Posterior urethra best 
visualized by 


FAST sonogram/CT 
DEXA scan 



MRI, CT 


RAD10U0GY 


PET, SPECT 
NCCT 
MRI 
CECT 


Retrograde CUG 


MCU (Voiding 
cystogram) 


MRI 

MRI 

MRI 

Non contract CT head 
FNAC 


Preop.cholangiogram 

MRI 

MRI 

Gd enhanced MRI 


For entire urinary tract in 
emergency 
(Helical CT) 

Acute ureteric colic 
Seminal vesicle, 
ejacul.duct 
Pheochromocytoma 
Extra adrenal 
pheochromocytoma 

• Parathyroid adenoma 

• Staging of HD/NHL 

• Prim, sclerosing 
cholangitis 

• Chronic pancreatitis 

• Neuroendocrinal tumours 
(NENT) 

(Somatostatin receptor scintigraphy) 
Except insulinoma for 
which IOC is 

• Renal artery stenosis 

• Mesenteric artery 
occlusion 


Non contrast spiral CT 
NC spiral CT abdomen 


Vasography 

T 2 weighted MRI > CT 


131 1-MIBG Scan 
Tc-Th substraction scan 
PET/CT 


MRCP 

MRCP 


SRS 


Endoscopic USG 
Renal angiography 


Mesenteric angiography. 
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Investigalon of Choice 


a 


IOC/Best for 


Bronchiectasis, Pancreas, 
Adrenal, SAH, acute stage 


MRI 


] 



r For pituitary and hypothalamic and optic 
chiasma 

lesion cavernous sinus invasion, 

. Brain mass/ ICSOL (esp. post, fossa mass 
lesions). Brain abscess. 

• Spinal lesions except vascular 
malformation of spine (for which 
myelography is preferred), prolapsed IVD 

• DCIS breast (Ductal Ca in situ) Plaque 

morphology_ 


• USG 


Pregnancy mass, 
Gall stones, 
Minimal ascites 


• Echo 


• CT abdomen 
and erect CXR 


Minimal pericardial effusion 


Minimal pneumoperitoneum 


Angiography Sequestration of lung, renal artery stenosis, 
mesenteric ischemia 


Bead cystogram 


CT abdomen 
and erect CXR 


Stress incontinence 


Minimal pneumoperitoneum 


POINTS TO FOCUS 


: 


-F MR! is most sensitive modality for d/g of DCIS. 

•F Best investigation for planning radiotherapy for Ca esophagus 
is PET scan. 

-F Colonoscopy is IOC for lower Gl bleeding. 

• MCU (l aiding cystourcthrograni) 

0 For posterior urethra, PUV (posterior urethral valve), 
bladder neck (usually obstruction) in male. 

0 To study bladder mechanism in stress incontinence. 

° Recurrent UTI (but not for renal mass). 

RLG Preferred for anterior urethra (but not done for 
posterior urethra). 

Rapidsapience urography/pyelography: for reno vascular 
hypertension. 

Bead Cystogram for; Stress Incontinence. 

MRI for: Most sensitive modality for d/g of DCIS (Ductal 
carcinoma in situ). 


• Reid's base line is an imaginar^Jj*^ 

the infraorbital margin to the auriem Sku ^ 
orifice of the external acoustic m ^ P °' nt k!' 
and extending backward to the cej^ 5. 




an<1 Cm"C 

The empty delta sty,, is seen i n CFpt ^ ». 


.. rn ,al Dysp |asia 

«t° de ■ 

/ r , h r t »" al0SIS 

vV / e ber's 


used in conventional radiography"^^°cci,7 ^ 


i 

' c sete 


roS |S 


fTZi&* ae 


the zero plane in CT scan. 




sagittal sinus thrombosis. 

The humming hint sign (or P en u j 

appearance of the brainstem U ' n 


brj 


ain 


•n 


Sill 


si gn), 




jp* siedlcT 
■i” .d£hiW ren 


.. . “"‘“"an in patient^ v ' ref er s , 

supranuclear palsy (PSP). s ^ith prQ 0 Ui t 


./ shaped sella turcica is seen 
neurofibromas 


in 


MPS (Hurler), ac ho d 
mild arrested hydrocephalus. nd 

Important findings of Skull 


°ptic chi; 


Ss iv. 


a $m 

ro Plas, a r f\ 

C| S/ 



Findings 


Geographical skull (lytic 
lesions+ bevelled edges) 

• Multiple punched out 
lesions 

• Brush border skull 
(Tru cut appearance) 

• Hair on end appearance 

• Sutural diastasis 

• Erosion of dorsum sella, 

• Silver beaten appearance 
of vault 

• Empty sella is most specific 
for 

• Salt peper skull 

• Hot cross bun skull 

Sturge Weber Syndrome 

• Neuroectodermal dysplasia. 

• Progressive hemiparesis, hemianopsia, seiuzures 
retardation. 


EosinophiiicgT^ 

(Langhan's cell hi 
Ha nd-Schull erCh ^sk/ 

Congenital^ 
anemia/ Thalas,,)^ 

Sickle cell anemia/ Th a | ss 

Raised ICT in C hi lt | ren '* 

Raised ICT 

(^ed convolutions) 
Pseudotumour cerebri 
Hyperparathyroidism 

Congenital syphilis 


menial 


• Port wine stain (d/to cutaneous angiomas) 

• Angiomas (hepato-meningeal angiomas with 
parieto-occipital distribution). 

• Tram-line calcification (parieto-occipital). 


pnmaiy 


/ „ 0 rsutures (S utural d'aStasiU iLarliiat^^. 

VC.*" Ivaul,s - 

j l ,I,,lSlia e ofcraniolacuma. 


• Cran i0Dha V/n5Co/ ^cofi 

^""oblastoma 
Men| ngiotna 

fe**-**-. 


P^^.arance of copper beaten skull/ beaten silver 
flic This is normal between 4-10 years 

dorsum sellae is earliest and M/c sign. 

, f rosi °" r aliza n and shallowing of the floor of sella turcica 
, Profits normal sub-cortical bone (White line). ’ 
flit 11 |osS ^ ^cuerior clinoid process . 

- beaten si,ver a PPearance 

l CopP crDe 

^(Periventricular Leucomalacia) 

I jsc hemic brain injury seen in preterm infants. 

' Sonia is seen in border zone at the end of arterial 
' jjstribution (White matter is affected). 

> 6 ^100 % infants develop spastic diplegia. 

^,fiF 'rAT10N CRANIAL STRUCTURF^ 

fbysiolc' ca! Calcification in Skull X-ray 

, choroid plexus. 

, pineal r.iand in elderly. 

, Tetrockiioid ligament, 
i interch loid ligament, 
i FaLxceu'bri. 

i Lateral Jges of diaphragm sellae. 

tasalCr jlia Calcification 
i Idiopathic: with age (m/c cause), Fahr d/s. 

. Metabolic: Hypoparathyroidism (2nd m/c), pseudohypo¬ 
parathyroidism, hyperparathyroidism hypothyroidism 
birth anoxia, Wilson’s ds. 

[Remember all -f thyroidism except hyperthyroidism] 

• Toxins: Lead and co poisoning, radiation. 


% 

Pmealoma 
Chordoma 

• As| roc>l d om a ,d ' m0,d ' tera,0ma ' I'Poma 

• zr mm ° n c ° ntrast ° <cEcT) trai 

• Tuj c r;; ,s ' cys,i “-- 

• Brain abscess 

• Glioma 

• CranLoTa^" 1 ’ mfarCt ’ dem >' elinat ion 

• 

Calcification in CT Skull/Head 


in 



Calcification type 


Condition 


B /l symmetrical, stipelled 

Periventricular 


CMV 





Sun ray calcification + spicules 
Suprasellar, arc like 
Bracket 


Intrauterine 

Toxoplasmosis 


J cu es Meningioma 


Craniopharyngioma 


Corpus callosum lipoma 


POINTS TO FOCUS 


* M r k C0U5e 0f intr ^anial calcification -> Pineal calcification 

* Tram ,me (Rail road > edification is seen in -» Sturge Weber 
syndrome. 

4- Type!(classic) lissencephaly with agyria can apear as -> th 
classic hour glass or figure - 8 sign. 
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|N j UR VANDHEMATOMAONCT 


[ Cause 

Middle 
meningeal 
arttery injury 

a 

Biconvex 

Scan 


Other 

J /j hyperdense, 
V, mixed 
appearance 


injury to Berry anurysm 

cortical bridging rupture 
veins 


Crescent 

(Cocavo- 

convex) 


NCCT (Non 
contrast CT) is 
investigation of 
choice 

Four vessels 
(Both carotid and 
both vertebrals) 
DSA is IOC for 


1. Hyperdense 
(<2 wk) 

2. Isodense 
(2-4 wk) 

3. Hyodense (>4 determining 

wk) etiology 

Hallmark ofSAH 
is blood in CSF 
detected by LP. 



Fig.: CTscan EDH (Extradural hematoma) & Chronic SDH 

Posterior Circulation Aneurysmal Bleed 



I Source 

Radiological 

Clinical 

SAH 

| Blood in sylvian 
fissure 

Severe headache, 
HTN 

Basilar artery 
aneurysm 

Intraventricular bleed 
in 3rd ventricle 


PICA aneurysm 

Intraventricular bleed 

In 4th ventricle 


Vertebro-basilar 

aneurysm 

_ 

Abducent n palsy, 
9,10,11 CN palsy 


22.6 


ENT/NECK 



Calcification of Pinna 


• Ochronosis, Gout 

• Frost bite 

• Addison’s ds 

• Cockayne’s syndrome (Bird 

photosensitivity, impaired nerv 0Us "*'*• Aft 
aging, hearing loss, pigmentary reti„ « Ilj ty 

^ re,, "°Patl,y). P, X, 

Paranasal Sinuses 


like 


fac 


ies. 


I . 

h--" 

f , t he art 


Lingula/LLL 



Sup and posterobasal seg mcn , 

ofLLL 


Basal segments lower lobes 
Ant. segment of LUL 


y 


Apico-posterior 

LUL 


segment 0 f 


• IOC for recurrent sinusitis-X-ray p\rc 
. CT scan of PNS: The coronal scans 
axial scans in detecting ostiomeatal ** better tL 
the anterior ethmoid artery, the superi^' 6 * 
opening of the maxillary sinus. But in th * *3 

that exist on the coronal plane, such as V*** 
of the 3rd basal lamella, the anterior wall 
the sphenoid sinus, the axial scans have som ° Peni|, gcf 

S ° mead van tag 0f 

Thyroid Nodule 


, ,„v» differentiatesb/wanteriormediastinal 
^overlaps main pulmonary artery) and cardiac 
• 9S5 (* h e jn pericardial effusion. 

yylhn" “ e P r0<luced mainly by Pulmonary 
be hih " \ the veins, lower lobe branch of pulmonary a + 
V'** veins (but NOT by bronchi) 

0*, H)r( «:ic sign used ,n Realizing SUperior 

,KHnal^ oninCXRPAVieW 

* asU ■ ’- k projects below the clavicle 

projects above the clavicle. 


«< 5 medial' lesi0 " 

• A "; mediastinal lesion 
, post- I" 


USG findings s/o thyroid carcinoma i n t h 
Hypo-echogenicity, microcalcifications yr ° id n odui e . 

larity, irregular margins. ’ mtern a! 

Hyperechogenicity on USG of a thyroid „ 
suggestive of thyroid cyst or a benign lesion' 6 “ m °«e 
Posterior indentation on Ba-swallow can be d' 
right subclavian artery. 0 a ^ere Dt 


, Line* 


A lines: Seen in Apex 
• lines: Base. Interlobular septal lines which 

' Kerf> , rt dilated lymphatics. Seen in pulmonary edem* At 

fCpf eSe ' •_\/pn 


pulmonary edema d/ 
hror - pulmonary venous hypertension. 


wC, “ r lines: In mid portions (Centre) 
, K ere • L 


(jr dio9 c 


THORAX 


22.7 

The Silhouette Sign 



, StaS e * 
, Stage 2 
Stage 3 


„c pulmonary edema 


Silhouette sign is used mainly for localizing intr a th 0 
lesion. Silhouette or structures of heart produce signbll 
of their contact with lung. 3CUS{ 


pVP 10*20 mmHg. Dyspnoea+ 
pVP >20 mmHg. Kerely B lines +, tachypnea 
. PVP >25 mmHg, bilateral rales/crepts, CXR 
' shows "Ectswing/ground-glass appearance". [Bats wing 
ippearan - is also seen in SLE, HIV, Herpes] 


i, al features ofLVF 


iodiolog 

, Cardiac enlargement 


Sign 

Ascending aorta 
(Or Upper Rt heart 
border) 

Obscured Rt heart 
border 


Produced in lesion of 
Ant. segment of RUL 


* Pulmonary venous hypertension: Stage 3 bilateral haze/ 
ground glass appearance, pleural effusion. 


RML (ant. segment) lesion. 


| Hherorruous plaque 

i IYUS (Intravascular USG): invasive and costly. 


monito'" 8h h? a h 8mg ' d5, ' CB wall 


, w and egression. 

ln >Porta nt Radioiogj |. 

• ASD features of imp. CVS d/s 

• ECCD U:, ~- J 

• KSYJ 


TOP 


TGA (""corrected) 
• Co A 


MS 


Pericardial 

effusion 


TAP VC: 

Non-obstructive 


on fluoroscopy 

Goose neck sign 
Shunt vascularity 

^T-jp-OSimal but marked 
Coeur en Sabof or boot- 
shaped heart 

parked pulmonary oligemia 

88 on side ' or egg on string 
appearance on CXR 

LVH, usually B/L notching of 

nbsjnfenor jurface r4th-«thj 

Unilateral rib notching may be 

may be seen in pre subclavian 
type. 

Inverted 3 sign (Figure of 3 or 
reversed ’E’ sign) on Ba-studies. 
LAH, straightening of left hean 

border. 'Antler' or *Moustache 
sign’ 

Bsilblea ftial shadow on X-ray 
Leather bottle’ appearance of 
heart. Heart is pear shaped 
money bag/purse/flask like 



Obstructive type 


• Angiography does not visualize atheroma; it only makes 
the blood flow within blood vessels visible. 


Ebstein’s anomaly 

PAPVC 

Carcinoid 

syndrome 

Pulmonary 

embolism 


Cardiomegaly, plethoric 
fields. Snowman orfigur 
appearance on CXR 
Normal sized heart and 
Ground glass appearai 
lung fields d/to severe pul 
HTN. 

Box shaped heart 
Scimitar sign 
Calcified heart 


radiology 


Hampton hump, West i 
Palla’s sign, M/c Con 
TEE. 
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# / lt:( Ull atrial enlargement) 

Has four characterise features. 

o Double atrial shadow 

. Straight left heart upper border 
a„ elevated left mainstem bronchus, 

I ^■■irl.ce.nen.of.heca^csilhouc,,. 


* W 

. 


Fig.: Figure of 8 sign in TAPVC 

Appearance/Shapes of Heart 


EZ POINTS TO FOCUS 


9 - Lambda sign is d/to small ascending aorta in hypoplastic left 
heart syndrome. 

9- "Egg in cup" shaped heart is seen in constrictive pericarditis. 


Sign/Finding 

Seen in 

Double atrial shadow 

Left atrial enlargement, MS 

Double aortic shadow in CXR 

Aortic dissection 

Double aortic arch 

TOF, VSD, TGA 



Imaging of Heart 

• Reversible ischemia is detected b 

Detects cold spots. y 

• Fate of myocardial ischemia: 

1. Irrevrsible damage -> infarction 
99'" Tc scan is used for infarct avid 


T’hali 


'Urn 


$ C; 




lnia * i "e. Hc 
isc hemi Cl 


dys fttn 


lCt >o n 


are detected 

2. Chronic ischemia ->■ persistent 
Hibernating myocardium. 

Hibernating myocardium is viable 

NH 3 or rubidium 8) is gold standard for s c an , 

myocardium/perfiision of heart. Recov ' eteCt '° n ofv 15 
function is possible after successful of com^t 

3. Releived of ischemia -► transienTn^^^ion^ 1 ' 
function -> Stunned myocardium 

Low dose ionotropes may be 

myocardium. ° vu ln hib, 

Thallium (Tf" ! ) is agent used f 0r mv 

studies. Imaging agent of choice to PerfU, 

assess - ^ 


post i ScK "‘ 0r i. 
htwi =% 


used 




1 Shaoe/Aopearance 

| Associated condition 

• Box shape 

TrA, Ebstein's anomaly 

• Boot shape 

TOF 

• Egg on side 

TGA 

• Egg in cup, Triangular 

Constrictive pericarditis 

• Leather bottle, water 
bottle, flask shape 

Pericardial effusion 

• Pentagon shape 

Mitral incompetence 

• Cor-triatum 

Pulmonary vein obstruction 

• Cor-bovinum 

Syphilitic aneurym 

• Sitting duck 

Persistent truncus arteriosus 

• Jug handle 

Primary pulmonary HTN 

• Tubular 

Addison's d/s, emphysema 


viability. Shows “cold spot” i n Ml 
Non avid infarct imaging). 

Functional cardiac imaging 


Radio isotope 


Thallium scan Reversible 

myocardial 

ischemia 

Thallium (TI-201) Cold spots 

(< 12-48 hr post infarct) 

Tc-99m pyrophosphate Hot spot in Ml 

(>10-12 hr post infarct) 


on 


Periusi 


•uyo 


ion 


card] 


ion 


<al 


Sca Min 


Tc-99m albumin 


Ventriculo¬ 

graphy 


Perfusion studio 
viability s ' 

M Vocardi a | j nf ^ 
("“"•avid inf ar ^ 

waging) 

Jnfarct avid 
imaging 

Myocardial 

function 


Neonatal cyanosis 


With Oligemia + 
Cardiomegaly 

With oligemia, 
no cardiomegaly 

With pleonemia | 
(plethora) 

(All have an ASD) 

(Sign appear usually 

Cyanosis + CCF 

• PS 

after 1 wk) 

• TAPVC 

• Pulm atresia 

• TOF 

• Hypoplastic LV 

• Ebstein anomaly 

• Pulm atresia 

• Interrupted 

• Tricuspid atresia 

• with VSD 

aortic arch 


• Tricuspid atresia 

• TGA 

• Truncus 
arteriosus 


d 


en d of ribs is seen in Rickets. 


in 


f , f » ran ' Cri scen 

g* ‘■" tcri ° r i " b nari " 8 ^ Ac hondrop lasia . 

fj‘‘ .o» IlU . riA/«nlasia. normal varS«* 

;<than^°P' 


Osteogenesis imperfecta 
r rib flaring -> Achom 
boric dysplasia, normal variant. 


,r of rib. 



l^ rior 


rib o° 


tching 


Causes 


CTD's: SLE, RA, Sjogren, 
Hyperparathyroidism, 

Polio, Progeria, 

Restrictive lung d/s, 
Neurofibromatosis 

CoA (Coarctation of aorta, 4th-8th) 
Aortic thrombosis, 

SVC obstruction, 

pulmonary and chest wall AV fistula 
Neurofibromatosis (Ribbon ribs) * 


R b notching is NOT seen in IVC obstruction.] 

[N- p - R ‘ , appearance on CT chest is seen in bronchiectasis 

, Sig ne,r 



metastases 


I Acinous adenoca 

Lung^ et3St f' S 

following RT/chemo 
, T esticuI Ov arian — 


Cavitatlng 


• SqCC, Sarcoma 

• Colon 

• Melastoma 

• Transitional CC 

• Cx under CT 
Chemotherapy 


Hemorrhagic lung 
metastasis with ill 
defined nodules 


• Choriocarcinoma 

• RCC 

• Melanoma 

• Thyroid Ca (fol¬ 
licular) 

[Mn: MRCT] 


f>r, , ’ s, Iicosis an *yi< 

. ^ an “ lon > a (histiocytosis ™ COlAo$k > E: eosinof 
Conditions which lead m tuberculosis > P: PCP- 
a veolitis (idiopathic ' Jfuselun Xfi h ">™ are-.fibr 
allef gic alveolitis aminH m ° nary fibrosis (IPF )- ext 

«s,amiodarone toxicity. 

^ hite ou t Lung D/d 





Trachea remains 

central in position 

Pushed away 
from the 
opacified side 


\ 0 ary S 'dows on CXR 

• Miliary TB, Coal worker's pneumoconiasis and Silicosis, 
Mitral cnosis, Sarcoidosis, Hyperparathyroidism, Eosin¬ 
ophilic granuloma (Histiocytosis X), Blastomycosis, coc- 
cidom' usis. Histoplasmosis, Streptococcal pneumonitis 
VZV(Lut not in staphylococcal d/s). 

Cannont .1 Metastases in Lungs 

• Large, well circumscribed, round pulmonary metastases. 

• Classically seen from renal cell carcinoma or 
choriocarcinoma, and less commonly from prostate 
cancer, synovial sarcoma or endometrial carcinoma. 


wrusion 2° to (Lnhar\ Pleural effusion 

bronchoaiveoiar Ca ' 

Total lung collapse- Pu | m „ 

e -g-endobronchial ^nary edema/ Diaphragmatic 
Intubation hernia 

tegr*" Sr-'—M Large pulmonary 
-- ~kin/Ewing sarco ma mass 

Pneumomediastinum 

' Hamman’s cruntch sign +ve, 

• Causes are: 

Spontaneous (m/c cause) 

• ^‘dilbetteo'aX? eS ° PhagUS Perf0rati ° n 

. ° His,ioc > 1 ®5. r=sp. distress syndrome 

neonatal n W "" Si8 “" (A " E ' e si P» is I 
neonatal pneumo-mediastinum. 

CXR Opacities 

< ^' clL ,/,t v ^ seen tn pneumonia (inflammatic 
°* 1Ung parench yma), lung inflammation due to radiatic 
exposure (radiation pneumonitis), infarction of lung, ar 
certain lung malignancies. 

• Single well-defined opacities are seen in lung canci 
TB, localized bacterial and fungal infections, cyst arisii 
from the bronchus, blood vessel malformation and 
autoimmune d/s (rheumatoid arthritis and Wegene: 
granulomatosis). 

• Multiple diffuse patchy opacities are seen in lung fibres 
Pneumocystitis camii pneumonia, allergic pneumonil 
and in occupational lung diseases (pneumoconiosis). 
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RADIOLOGY 


, , ,, ,*»«•<** are seen in lung edema 

Isness sjndrome «*«£££ mctasIatic cancer of 

• Diffuse niHht/ar o[ ^ of bacteria, virus 

Hydatid cyst of Lung 

■ Oval mass almost never calcify. 

. Meniscus-moon sign (air crescent of mycetoma,dou 
arch sign) 

• Cumbo sign (air filled levels) 

• Waterlilly/Camalotte sign 
| • Serpent/rising sun sign 

• Empty cyst sign 

• Double arch sign 

Egg shell calcification in LN 

Peripheral rim calcification esp. of hilar lymph nodes 
. Characteristic of silicosis (m/c cause) and sarcoidosis 

• Histoplasmosis, coccidiomycosis, TB 

• Lymphoma (post RT) 

• CWP, fibrosing mediastinitis (PMF) 

[Remember Egg shell calcification is NOT seen in Asbestosis, 

Berylliosis, Ca-lung] 


POINTS TO FOCUS 


: 


■y TB is the m/c cause of necrotic lymph node with peripheral rim 
enhancement. B/L upper lobe fibrosis may be seen. 

■y Lymphoma is characterized by non - necrotic nodes (cut 
potato appearance). 

~y Post pneumonia calcification is seen in - Chicken pox. 

■y Potato nodes -+ Sarcoidosis. 

•y Cut potato appearance —> Lymphoma. 

•y Potato tumour —> Carotid body tumour (Chemodectoma). 
Potato nose —> Rhinophyma. 

•y Bibasilar reticular or (reticonodular) pattern is seen in ILDs. 

■y Pneumocystis carinii pneumonia in AIDS is characterised by 
b/L diffuse infiltrates begining in the perihilar region (ground 
glass appearance). 


Perihilar fluffy opacities/Bats wing/Butterfly 
appearance 

• Pulmonary venous HTN 


• SLE 

• Herpes 

• AIDS 



Calcification in Lungs and P| eU r- 


Calcification in lungs Pleural 


• B/LinTB 


B/L Histoplasma 
• B/Lcocidiomycosis 


Cardiac Calcification 




Intracardiac Myocardial 


• Atrial 
myxoma 

• Valve 
thrombus 
(Platypnea*) 


Mainly in LV-apex 
Post myocarditis 
Hydatid ds 
aneurysms 
Infarct 



^'"'Viriri^ 

a nd A-v «fo 

P e ncarditi s 

. r^ mia /CRF 
gestosis 


Findings in Pulmonary HTN 

• Enlargement of central arteries with periph 
(tapering beyond segmental level) pulmonarv^' 

• Hilar shadows ar1e ries. 

• Cardiomegaly with RVH 

• Pulmonary bay 


MAMMOGRAM 


OMEN 



cti nalo bstructioninerec t films 
.in i nteS _ 



Radiological Features 


Straight segments that are central and 
lie transversely (no gas in colon/Colon 
cut-off sign), string of beads 

Vulvulae conniventes 

Featureless 

Rounded gas shadow in right iliac 
fossa 

Haustral fold spaced irregularly 


■ y differentiated from large intestine by 

Sl f ral l° catI ° n 


Peripheral 
Haustrations 
Diameter >5cm 


pian 

^pOlNTSTOfe^ 

" ,-ally suspected congenital hypertrophic pyloric stenosis, 
i lrC,in ‘ C est instigation is USG abdomen. 

tinal obstruction, fluid levels appear later than gas 
y tr >n f aS jt takes time for gas and fluid to separate. 

I ^h^bean sign is seen in sigmoid volvulus/ strangulation of 


incoo 

+ in the 

more 


>ietely obstructed loops of small intestine. 

T small bowel, the number of fluid levels increases, if the 
, ii s tal the obstruction. 2 air fluid levels are normally 
ri tin adults. 


1 Finding 

Condition 

y 

Lucent-centred calcification 

Fat necrosis 

- 

"Popcorn calcification 

Fibroadenoma i 


Egg shell/Rim calcification 

Cyst wall 

cc 

Rod like calcification 

Secretory d/s, duct ectasia^ : 
plasma cell mastitis 

• 

Granular,irregular,closely 
clustered calcification 

Malignant disease 



Bar 'um Swallow 



Achalasjj 


cardia 


H VPercontractin L 


Bar ium Meal 


Condition 


Gastric 


J^^llow findings 


'rd's beak deformity of lower 

— tail appearance 

Rat tail tapering of lower 

esophagus 

Normal in most cases 
_forck screw esonha^.c 


R 



carcinoma 


* Chronic duodenal ulcer 
w 'th scarring 

!i!!2!Hywarcoma 

* ld 'Pathic HPS (hypertrophic^ 

Pyloricstenosis) 

* Carcinoma head of 

pancreas 


filling defect in antrum/bodv in 
BMFT 


Trifoliate duodenum 


Antral Pad sign. Wide C-loop of 
duodenum (Sign of Frostberel 


RADIOLOGY 


^IMSTSTU mES: LOWER Gl 
Barium Enema 


«;g5f'It I" u “- 

¥ instigation to visualise small intestinal pathology -» 
* f* '' meal follow through > enteroclysis. 
yimos> 3 modality of choice for partial small bowel 
obstruction ->Barium meal follow through (BMFT). BMFT is 
tr , ndicated in complete obstruction. 

Micr cion in barium enema suggests -> obstruction proximal 
to Her, :ecal valve. _ 


fflNTR AST STUDIES: UPPER Gl 

Hypercontracting (nutcracker) oesophagus is a motility 
disorde r with high intra - oesopahgeal pressure and normal 
peristeisis. Most patients will have a normal barium 

swallow. 

Esophageal strictures have beaded appearance. 

• Esophageal ulcers have collar button appearance. 



jrnaii bowel 
obstruction 

String of beads 

Ileocecal TB 

Pulled up contracted caecum, obtuse 
ileocecal angle, filling defect, incompetent 
ileocecal valve (Fleischer sign/ Inverted 
umbrella defect), Sterling sign 

Crohn's disease 

5tring sign of Cantor 

Intussusception 

Coiled spring sign, pincer shaped ending, 

Bull's eye/target sign/pseudokidney sign in 

USG 

Ischemic colitis 

Thumb printing sign 

UC 

Loss of haustrations, “lead pipe” or pipe 
stem appearance 

Colonic polyps 

Smooth regular filling defect 

Ca colon 

Irregular filling defect," Apple core 
deformity" 

Diverticulosis 

"Saw-tooth appearance". Champagne glass 
appearance 
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String Sign 

• IHPS . /Cfn na of beads) 

. SmM*»'<° bsma ‘ 0 "fcX r) 

. rrohn’s d/s (String sign of Canto 
ERCP and X-Ray in Pancreatitis 



I • Acute 

pancreatitis 


Chronic 

pancreatitis 


Calculi, blocked duct, 
Dilatation and beading 
of main pane, duct, 
cavities 


'Colon cutoff' sign, 
sentinel loop, 
Gasless abdomen, 
Renal halo sign 


Beading, chain of 

lakes, string of pearl 

appearance 

Rat tail stricture of CBD 


' • Carcinoma 
pancreas 


Double duct sign, 

scrambbled egg 
appearance 


Irregular 

calcifications 


Inverted 3 sign 
of frostberg, 
widening of C-loop 
of duodenum(pad 
sign/Rose thorning)_ 

•Colon cut-off si^ «'s f^eous distension of the right and trans 
verse colon with j or absent air beyond the splenic flexur^ 


POINTS TO FOCUS 


: 


-f Sunburst calcification on plain X-ray is seen in Insulinom 
+ Spongy appearance with central sunburst calcification ,s seen 
in serous cystadenoma or microcystic adenoma °f pancr *°*' 

■> Gold standard investigation for chronic pancrea tmsisMRCR^ 

Air Bubble signs in Neonate 

• Single bubble sign-> In pyloric stenosis 

• Double bubble sign -> In duodenal atresia/stenosis, Ladd s 
band/ malrotation, annular pancreas. 

• Triple bubble sign -» In jejunal/fleal^atresia. 




Fig.: Jejunal atresia (Courtesy ■ Dr u* l 

•• nars hwa rdh 


'an] 

Gasless Abdomen on X-Ray 

• Acute Pancreatitis, annular pancreas 

• Malrotation of gut pyloric stenosis, duodenal 

GI obstruction). atr esi a ( U p_ 

• Congenital diaphragmatic hernia 

• Mesenteric infraction 

• Ascites. 




^ 1 


jei 1 


r. p, . jn /x. pneumoperitoneum (Courtesy : u r . 

^ • X- ray ab a Pneumatosis intestinalis (Courtesy : Dr. Shrey 
f* ' rdhaf) B ■ Gupta) 

.rth^ a 




, Nlarg' nS 

Base 

, M^ 053 ' 1 
• Sig n 


crmlftB -- 1 

Malignant 

Young 

Old 

On lesser 
curvature 

Greater curvature 

Beaded/heaped 

Beaded/heaped up, 

up but not 

elevated 

elevated 

Smooth, clear 

Shaggy, necrotic 

d Radiate spoke like 

do not reach the edge 

Ulcer mound 

Carman's meniscus sign, 

hampton's line. 

Kirkland complex, 

npnetrating sign 

Intraluminal crater 



I Features of GI conditions 


Fig.: Double bubble sign in X-ray .-Duodenal atresia (Courtesy: Dr. 
Shrey Gupta) 



Fig.: X-ray abdomen erect showing gasless abdomen in intestinal 
obstruction ( Courtesy: Dr. Karan Raheja) 

Microcolon is seen in 

• Meconium ileus 

• Ileal atresia 

• Total Colonic aganglionosis 
[Mn: Mic] 


fomca by Wfxly torsiontu 

L,ver overlap sicn , 3nd effere ™ loop). 

* The S ° fcolonicl “»“t,a. 

volv “'«. The s i gra P oi ! "V iSn Specinc *8> in S i s 
of volvulus is seen 1 Wi " be d,la " d <h= 
™ supine abdomi “ P ^ “ ■" thu nan, 



I kalAtre:-' ■ 

.Multiple Jr fluid levels in plain X-ray. 
i Obstruction in Ba-meal 
, Microcoicn in Ba-enema 

i Apple P e ~l appearance 
Diver ticu 1 ~is 

i "Saw teeth" appearance and ‘champagne glass’ sign. 
Volvulus 

• "Coffee Bean Sign", tyre tube (inverted U) appearance on 

plain X-ray. 




Gastric volvulus (Courtesy: 0r , Harshwardhan) 

Intussusception 

i i5“ p,e . 3i ; fluid level * (X-ray plain abdomen). 

• P ^ i !-^ 1 ^ C °' led Spr ^ ng si S n (Barium enema). 
Pseudokidney sign/Bull’s eye/Target sign/Crescent sig 

. ?° UghnU 1 S, & n on U SG abdomen. Pincer sign is also se 
Meniscus sign, multiple fluid levels & caecal gas in X- 

Hirschsprung's Disease 

Dilatation of large and small bowel abnormally fi 
transitional zone. 

• Marked retention of barium on delayed films. 



Fig.: X-ray plain & contrast in Hirschsprung disease (Courtesy: Dr. 
Harshwardhan) 
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RADIOLOGY 


Cholecystitis ec hoeenicity around 

‘ Oa M^lTning 3 of >3 mm in fasting state. Calculi. 

. gb ' ° f iumen ' 

Adenomyomatosis ofGB 
• Thickenned wall. 

# # comet Sl^eftctb/w cholesterol crystals in RA sinus is 
pathognomic. 

• Rokitansky-Aschoff sinuses are seen. 

HIDA start . *y. qq m 

• Nuclear imaging using Hepatobiliary Tc-99m 

iminodiacetic acid (HIDA) derivatives have been 
employed extensively to differentiate billiary atresia (BA) 
from other causes of neonatal jaundice (NH). 

• Phenobarbital (and betamethasone) is administered to I se 
the diagnostic accuracy of HIDA scan in neonatal jaundice. 



Fig.: HIDA scan in a child with suspected EHBA 

Air in biliary tract is seen in 

• G.l. fistula (e.g. in trauma, malignancy, gallstone ileus) 

• Emphysematons cholecystitis. 

• Reflex of duodenal gas (biliary ascariasis, surgical patient). 

GB thickening on USG is seen in 

• Cholecystitis, cholesterosis, adenomyomatosis. 

• Ascites, portal HTN, hypoalbuminemia, CCF liver 
cirrhosis, vital hepatitis. 


• Central dot sign on USG is seen i n 
V choledochal cyst). 

• Comet tail sign on USG is seen in - 
abscess, air in bile tree. 



POINTS TO FOCUS 

A USG is the IOC for gall stones. 

* Porcelain GB is seen in -> carcinoma gb 

A Napkin ring sign is seen in annular c 

+ Size of liver metastases that can be detect °^o/ 




GUT 


22.10 1 

Isotope Scan 


DTPA 

° Its excretion rate measures GFR 

° Useful t0 stud y re nal Perfusion fi,. • 
kidney ’ ctl ° n s 0 f 


Dynamic radionuclide renography ( e g Dt 
is safest and simplest way to assess ^ 
patient with renal failure. It is IOC in a 
with complete anuria. 

Dense renogram c/b seen d/to dehydration 

• DMSA 


ea ch 


Patient t-■ * 


of Patient. 

Useful to asses cortical functions and an 

atomy of ki^ 






Fig.: A. DMSA scan; B. DTPA scan 

IVU/IVP Findings 


| Condition 

IVP/Radiological Finding 

• Hydronephrosis 

Clubbing of calyces, 

Crescent sign (cortex compressing 
ureteric and pelvic diameter) 

• Reflux nephropathy 

Clubbed calyces and scarred renal 
cortex. 









te d renal 

C 0 f 


|VP/Radiologlcal Finding 


Flower vase appearanq ^f^^ 
Adder/cobra head appel ,^^ ' 
B/L Spider leg appeared ~ 

Reverse 'J* sign wi^hy ^gr 
Drooping flower appe a ra nee 
Drooping Lily sign 


llec 


Fish hook bladder 


eeO' c 


bladder 


pine cone/Christmas tree 
appearance 


c /tubercula r 

'll V" 

$^ hritis 


Thimble bladder 

Smooth enlarge kidney^7itM^ 
nephrogram 


gC c 

art edaT renal 


Irregular filling defect; 
u/L spider leg appearance 


Rim nephrogram 



Fig.: ^enal duplex system (Duplication of Lt ureter) in CT 
urography; B. Bifid ureter in pyelography 


Urinary . tones 

i Plain X- ray KUB region isthe 1st radiological investigation, 
as 90% stones are radio-opaque. 








* is Non-rrtnt . fe<ulon °t choi 

fcj'T' lical CT -" is » 

‘'for detec, onofrenalcalcul ._ 



Staghorn calculi on Rt side in CT urography 

totiohgial ofpapi „ 


urogram 


necrosis on excretory 


Egg in cup 1 appearance 
° Ring shadows, 

0 +ed dense nephrogram, 

0 Tract and horn from calyces 

0 Lobster claw sign 

• Rena! agenesis 

Congenital absence of onefboth kidneys. If bilateral 
S in Otter syndrome) condition is fatal. On antenatal 
u asound oligo/anhydramnios and non-visualization of 
bladder may be seen. 


B3 POINTSTOFOCUS < 

* Micturating cystourethrography (MCU)/Voiding cystourethro- 
gram is IOC for -4 VUR and posterior urethral valve. 

■F Retrograde urethrogram is best —>to visualise anterior (penile) 
urethra. 

* Rim sign is seen in -> Ureteric calculus. 

* Christmas/pine tree appearance in -> Neurogenic bladder. 

* Watermelon skin sign is seen on MRI in -> TB prostate. 

■F Watermelon stomach is seen in — > Gastric antral vascular 
ectasia (GAVE), a cause of G/ bleed. 

A Saw teeth, beaded,corckscre w, pipestream -4 TB ureter. 
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22.ii ti: 



Important Findings in X-ray 


Hand 


Hyper¬ 

parathyroidism 


Pseudohypo¬ 

parathyroidism 

Acromegaly 

Psoriatic 

arthropathy 


Findings 


Subperiosteal erosion 
of radial aspect of 

middle phalanx + 
Tuffting 

Markedly short 4'” 
metacarpal 

Arrow head distal 
phalnx 

Tufting of distal 
phalanx (d/to new 
bone formation), 
sausage digits. Gull s 
Wingapp- 


Other/f 


Brown tumour 
(Osteitis fibrosa 
cystica), salt and 
peper skull 
Atrophy of 4th and 
5th MC bones 
T heel pad thickness 

DIP, MCP involved. 
Pencil tip/Licked 
candy stick 

appearance 


SCURVY 

• Child with frog 
resistance to move 


like position (pseudoparalysis) and 
limbs (tender limbs d/to hematoma) are 


seen in scurvy. 

• Scurvy is d/to defective formation of osteoid matrix. 

• Vitamin C deficiency causes impaired synthesis of collagen 
resulting in bleeding tendencies, impaired wound healing, 
poor vascular support. 


RICKETS VS SCURVY 



Fig.: X-ray wrist in rickets 



Disease Scurvy 


Classical Knee 

X-ray 1- White line of Frankel 

changes 2. Corner sign (d/t 

periosteal infarct) 

3. Groundglass 
appearance 

4. Subperiosteal 
hematoma, 
elevation of 
periosteum 

5. Pelkan spur d/t 
metaphyseal # 


Epiphysis 



Signet ring 


• Physis 
(Growth 
plate) 


Rosary 


Other/f 


NARROW 


Scorbutic 
Tender, step shape, 
sternum depressed 


Trummer field zone 
(fragmented 
metaphysis) 


Wimberger/Halo sign 
Pencil thin cortex 


Pseudoparalysis 


Osteoporosis 


2 ? a|| soli) E( N 5 

3 - F| arir, g P eSs| on) 

4 

’ Fra Vin g 

lrar 'X, 

Tdis,an «b^ 

,* 

WidT^- 6 


^ a chitic 
^"-‘ender Sm 

Preparatory 
calcific; 



Green stick#, 
bowing 


• Healing in rickets is indicated by the zone of 
calcification (ZPC). Changes are best 
wrist in crawling child, and in knee in the child whoTi]^ 



Fig,: A child with rickets 




carp 


a ls are seen in 


]< 3 

fr^cell arlC ^ 1 _ a 3 rd and 5th metacarpals). 

(4tl \lthyroidism (4th and 5th metacarpals) 

Lucent bone Lesions 

lj,6*P an L 

^ s rnal c y st 


(telangiectatic variety) 

Os'^ell tum or 
0^' Hvsplasia 

f |js Ilia 

H^^’ ^our (Hyperparathyroidism) 

pro" 111 


0 


p0lN rsTorocys_ 


thyroid 


n appearance of bone is seen in 

uotb e£ 

Osteomyelitis 

i _> Leukemia 

» lyffP 1, Histiocytosis-x 

, Sarcoi ’ 13 

of Epiphysis 

i JRA 

, Rickets 
, Hemop-ii |ia 
i TB fao'.al Arthritis 



**« 


saturation Hypothyroidism, 


in 


Addison’s. 

• Radiog raphic ero 

^ an d and/or wrist inini ^° r P er ' art ' c ular osteopenia i 
that occur around ioint ^ ^ Cystlc formali <ms 

DID . r heumatoid 

3rld “vascular necrosis T> CPPD ^ (pseutlo 8 out > 
themselves but are of. . . rarely C3USe P roblem s by 
sinister. n m,s diagnosed as something more 

Causes of floating Teeth 

• r- an eh a ns cell histiocytosis 

Hyperparathyroidism 

• Metastases 

• Multiple myeloma 

• Lymphoma/leukemia 



RADIOLOGY 


' of lytic expansile lesions is secondaries from RCC 

cause j _x 


les 


ITS TO FOCUS 




01 — — 

* Enlar nent of epiphysis is characteristic of -> JRA. 

I £pjpt :al dysgenesis is characteristic o/-> hypothyroidism. 

+ Wider, g of physis (epiphseal growth plate) is seen in-> 
ticket.- 

* Epiphyseal loss of density is seen in scurvy. 


Osteopenia is seen in 

« With normal skeletal maturation -> Rickets, hypopara-, 
Cushing's. 


Bone Secondar 

prostate h site meta stasis for carcinoma of 

fcr £ ^ "-yroU and also 

tor lymphoma and sarcomas. 

10 CSDT order °f frequency of primary 
care,noma me,as,a,icing ,„ tone is breast > prostate > 

hmg > kidae, > thyroid > paocreas/stonrach 
umours usually spread to bone hematogenously (BM 

_ ^ taStaS ‘ S) ' but local inva sion from soft tissue may occur 
s of bone involved from secondary in descending 
or er -► vertebrae > proximal femur > pelvis > ribs > 
proximal humerus > skull. 

* s * be m °st common symptom of bony metastases. 
Most common primary source of solitary skeletal 
metastasis at the time of diagnosis is -* RCC. 

Best investigation (IOC) for bony metastases is bone 
scan. Esp useful in Ca prostate. 

Majority of the bone secondaries are osteolytic, but few 
can be osteoblastic as Carcinoma of the prostate in males 
and carcinoma of breast in females are the commonest 
tumour to give rise to sclerotic secondaries in the bone. 
Mostly blastic -» Prostate, carcinoid 

» Usually lytic but frequently blastic -4 Breast 
' Invariably lytic -> Kidney, thyroid 

► Rest are mixed type 
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POINTSTOFOCUS 


_ ~ZZ^Z^nt site. Other sites are ribs , 

^Vertebral bodies ore most frequ 

peMS Komis'bone pain in the spine. Pathological fracture 

+ M/c symptom is Done ^ 

+ secondaries in the bone a ^ _ 

and knee. 




POINTS TO FOCUS 


IT 


+ )«. few spine IS X-roy ope. d/so sclerosis of upper ond 
W spinel borders seen in osteopetrosis, Cftf induced 

osteomalacia, renal osteodystrophy. 

+ Striated vertebral bodies with Corduroy appearance on CT is 
seen in hemangioma of spine (vertebrae). Also k/as accordion/ 
Polka dot/ honey comb appearance. ___ 


Calcification of IVD is seen in 

• Alkaptonuria (ochronosis) —> m/c cause 

• AS, degenerative spondylosis 

• Pseudogout (CPPD deposition d/s). Gout 


• Hemochromatosis 

• DISH, Foresteir syndrome 

Intervertebral Disc Space 

• M/c cause of single vertebral body collapse in a child 
with intact disc space is eosinophilic granuloma (single 
vertebrae plana). 

• In metastasis —> disc space is preserved until late. Common 
in elderly, involves multiple vertebrae. 

• In Pott's ds (TB spine) -* 4- disc space is the earliest sign 
in paradiscal type. 

• IVD space is usually normal or maintained in trauma, 
eosinophilic granuloma, metastases, osteoporosis. 



POINTS TO FOCUS 

-y Myelomalacia (cord atrophy) 
(hyperintense on T2W1 MRI). 



22 . 

Sickle 


;le cell d/s (SCD) 


22.12 


Important findings vertebrae/spine 

. £iclure frame vertebrae -> * 0 s,eomalacia. 

. Cod fish (biconcave) vertebrae 
osteoporosis, hyperparathyroidism 
. Fish mouth vertebrae - SCD, homocystmuna 
. Calcification of IVD Alkaptonuria (ochronosis) 

• Vertebrae plana -► Eosinophilic granuloma 


• Hair on end straitions (Crew cut app earan 

• Coarse trabeculae (d/to marrow hyperpl ^ 

• Endosteal opposition of bone leading , 
appearance. 




• Bone infarcts in 

1. Long bones: Collapsed femur head 

2. Spine : H-shaped depression of vertebra 

(Vertebra plana). 

• 2° osteomyelitis: Salmonella infection 


Langhan's cell Histiocytosis 

• Vertebra plana with intact disc space 

• Punched out lucencies in skull vault c 

geographical skull. ° 3 esce to 

• Floating teeths. 

Spina Bifida (USG findings) 

• M/c in lumbosacral region. 

• Banana sign (Cerebellum is stretched around b ■ 

• Lemon sign (Flattening of frontal bones on^^' 

image). ***** 

• Bony defect in spine. 

• Presence of intact sac on post r spine, which is fiii ed 
fluid (meningocele) or solid tissue (myelomenineoL? 11 

• V-shaped profile. ^ ! 

Leukaemia and metastatic Neuroblastoma in 

childhood 

• Metaphyseal translucencies (earliest and most characteristic 
sign is +nce of dark band running across the metaphysis 
below growth plate.) 

• Metaphyseal cortical erosion. 

• Metaphyseal osteosclerosis. 

• Periosteal reaction and new bone formation 

• Osteolytic lesions (commonest in shaft of long bones). 


of splenic injury are 

le >a ,ei 

y ' jbs 

r a lo" er f r 'lenic and psoas shadow. 

, hemidiaphragm. 

- V* „f stomach and presence of free fluid i„ b/w 
I f ! „f 3 i |<,n „.s are suggestive of splenic rupture 

C i>i ls 





-qALPINGIOGRAPHY) 


,(HX 


tubes: Fallopian tubes are m/c site affected 
V, tuberculosis in female. On HSG they show 
' in ^appearance with multiple strictures and rigid 

t>' d r ’ 

.nraii^e- 

pfP t3 



Fig.: HSG showing tubal block 


Obstetric 


Ultrasound 


^ J 

Q-43 »'k‘ 

. 4.3-5 v.-' 


Findings in TAS 


in TVS/EVS 
(Endovaginal USG) 


No ultrasound 
findings 

Small gestational 
sac DDSS, (Double 
decidual sac sign), 
intradecidual sac sign 
IDSS. 

15 - 5.5 wte Gestational sac 

visible 

• 5.5-6 wks Yolk sac, double bleb 

sign 

•>6wks Fetal pole, FHR, 

gestational sac of ~10 
mm 

• 8-9 wks Limb buds appear 


*B r ^ CyreUehl y!PanS “' e «—hsofrhe 

* Ideahi?"' USG ^ Sl,0U ‘ d be ' mP,y ^ COnSen ' 

* Nu£|^° <leleC ' anenCePhaly by ob ««rtc ultrasound 

* Transvagi^^ " m ' asured « 10-14 wks. 

CRL measures 7 m-™ * TV/EV ) scanning when the 
activity. mm ' an embryo should show cardiac 

'm^o should be seen <-la a 

gestat.onai sac w ilhou[ 14 d> >' s after a scan with a 

A n embryo should be seen <.T> a 

gestational sac + a vnii- days after a scan with a 

* Tr„ , a yolk sac 

'ebtt°MSD ( m A,SCannb ’ 8 

visible. meas ures 20 mm a yolk sac should be 


RADIOLOt 


22.151 


Radiation 


Basic Concept of Radiation 

• rtldfty^pM b 0 ^ ° f h " iUm “* (aHe4 ) ”-'ei -d is 

• Beta . pet ^ by a sheet of paper. 

aluminiu^ pU c “ nS ' S,lng ° f ^ is balled by an 

dense materill!° n * eVCntUally absorbed 35 il penetrates a 

i X/ ° f r3diation c/b broadly divided into 
all the f aCkground ) ra diation: Present in the earth 

r'diatL ^Jl^ * terresterial « interna, 

body a - IS the blggest contributor to internal 
body radiation (C-14 also) 

2 11Z de (artiflcial) radiation: AU other of 

Densiy lonmng radiation include a-particles and heavy 
Y ra S W 1 6 SpafS,y ionizin g radiations are X-ray and 

• Primary radiation is one which emerges from the tube and 

reaches patient while 2° radiation scatters on contact with 
the patient. 


Ionizing Radiation 

• There are two types of ionizing radiation: 

1. Electromagnetic radiation (photons). 

2. Corpuscular/particulate radiation. 
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* £V ,vimmagnede r ‘ u!:J "°' ! '" cl “y x . rays and y rays. 
U'avcs-like Radio, heat, light. UV. X ra> 

* Particlesd^electrons'^c^ neutrons, mesons, alpha 

(a) beta (P). heavy ions ^ ionizing radiation : 

• Rai ^A SPECT, pet, CT, nuclear scans 

X-ray, Fluoroscopy. DSA. SFfcc i.m 


Pure P-cmitters 
[Mn: p-TYPeS] 


■ Tritium-30, y. 


\r 

i 


90, p. 


32. 


Sr. 


9q 


CECT etc. 

Characteristics of a, P, Y and X-rays 



Mass 


4 unit 


9.31 x 
1CT 31 kg 
(almost 0) 


Velocity 


Penetrating 
power 
' (Penetrates 
I AI sheet of) 


10 


0.9 C 


+ 

( 0.002 

cm) 


C (3 * 10 8 

m/s) 


(0.2 cm) 


Ionizing/ 
Damaging 
1 power 


10,000x 


++++ 

(100 cm) 


lOOx 


+++ 

(50 cm) 


POINTS TO FOCUS 


-> Maximum penetration power -+y- rays > X-rays. 

->• Maximum ionizing power, Maxm damage to DNA -> or - rays. 
->■ Source of radiation that causes heat cataract and photoretinitis 
-* infrared radiation. 

-y Snow blindness/photophthalmia is caused by -> (21/ radiation. 
•y Principle used in radiotherapy is —> Ionization of molecules. 

■y Functional basis of ionizing radiation is —► Excitation of 
electrons from orbit. 

•y Oxygen enhancement ratio is maxm with neutrons. 


Radiation Sources 


• y-rays 

• a-rays 

• P-rays - 


• emitted by Cs, Tc, Ra, I 131 , Co 
emitted by U-235, P 4 -239, Th 232 
emitted by P-32, Sr-90, Co, Cs, I 131 , Tc, Y-90, 
Au, Tritium-30 



Hoth p and y rays by -» I-l 3 , (m . 

Neutron emitting Radioisotope c y P * V), R 

Brcmsstrahlung (breaking) nu j U) . allf °rni Urn a, % 
produced by the deceleration of a C h ? 
deflected by another charged particle^ \ 
by which X-rays are produced. ‘ 1 his is th e ’ 
Tissue penetration capability ^ r °C 

y-ray > X-ray > p_ ray> 

(50cm) (15-30 cm) (.06-4 m m ) “'Panic 




POINTS TO FOCUS 


y Radioisotope capable of displacing "^. — 1 
Strontium. ClUrri 



f °ltj 


4- C u is used for carbon dating. 
y The m/eform of irradiation is by use of ext 

or electrons. Photons are X-rays or y rays ^'^Ph 0fj 
y The modern radiotherapy unit, linear 

both X-rays and electrons acce * er ator p rQrf 

y Smaller the wavelength (\), or the higher th 

higher will be the energy of photon. 6 fre ^ncy t ^ 

y Cr 51 and CO (carbon mono - oxide) are used t 

volume of red cells in the body. eterr nine [ ofa) 


Electromagnetic (EM) Radiation/Waves 

• The spectrum of waves propagated through space 


by the oscillation of electric field and B orm att 

llu d magnetic r i 

right angles to one another (waves travel pe le dai 
both electric and magnetic fields) H^ndicularm 

Have velocity of 3*10 8 m/s in vacuum (= C) 

Waves in decreasing order of wavelength 
Radio waves > microwaves > infrared > 

(VIBOYOR) > UV-rays > X-rays > y-ray, > ** 

[Mn: -> RMIVUXG] ra)J - 


UV-rays 

• Electromagnetic waves. 

• 3 types: 


| Type 


• UV-A 

320-400 nm 

Therapeutically important 

• UV-B 

290-320 nm 

Carcinogenic effect 

• uv-c 

220-290 nm 

Absorbed by ozone Layer, 



germicidal property 


,, lump: W"- 450 ™ a, 365 

■ disorders. in 9 



\\'o ° u " f k j n disorders. 

' ° |n df iO sis ° nV (460—490 nm) 

."C^ sis(UV ' Bor2 ^ 320n ^ 

, <^p |, "’ a " nia (S "° W b "" dness) 


utf 


ph° 

at 1 


A 0 ad' n ' aray5 

: rf tiyS f0 ™ S ° f EM “diati ons 

an" h . „ot L ire and properties. 

re 9* the events are well separated 

hese ~* :j 

They 


' f and samma rays the events are well separa , 
,T r “ > Li so ">« e rad,a,,ons are to be 

'V ca T hey hay^- no ohar e e a munaa and are 

^ , w the magnetic field. 

^ te ' b/n X-rays and gamma-rays is in their 

7 frnm nrhitsil 


% jq 

* **«■». 

* x : ra * with b “‘ d “ plica " s 1 

° r cn, iKion of e f ' lc ™‘"E voha., have h' t, 

• hav^^ (E)« VM l*tv CT *"* m ° re 
h,eh '»ey than paST’ ^ ^ of Penettation, 

y f IScmemg 

T "““"Xtov, V.„ . 


+ .— 

I'Jow a days X-rays a 

ana is i„, hcir + 

c< l ^' tre produced front the nucleus of an atom. - deCtron thera Py beams over 


RADIOLOGY 


n( l visible Ugh* rays: 

I-'®' 5 |(rer from light in wavelength. X-rays are EM 
, l^ s ‘ r v ery short wavelength of few nm range 

jjiatio 11 _Rnc hlnkprtitnvolo_,L - 


Properties 


* TheX-i 


vi . _ --=>*" ‘uii range. 

^'u^cht spectrum has higher wavelength (400-700 nm 
• V ‘ 5 ‘ , L frye length of X-rays is l/, nooo of that of the light 

^ l0 -6_ 1 . 7 x 10- 9 M 

,g)‘b '- e - '' 


po TSTOFOCUS. 


r aoency and wavelength ore inversely related (e.g. y _ rays 
* ^X-rays have very high frequency and they have very short 

m telerf h -) 

^ eutr0 rc (fr) are ""Charged particles with variable 

proton power. 

Ulpho F ' ticles are P° slt,vel Y charged heavy particles with 

l f 5 S per. r ating power. __ 


X-ray 5 

• X-rays ar EM waves. 

i X-rays a produced when fast moving stream of electrons 
(produce^ by beam of high speed cathode rays) strikes the 
modem;: e of tungsten (thermionic emission). 

• Targel is made up of molybdenum in mammography. 

i Wall of X ray room are made up of ? lead or normal. 

• Linear accelerator (Linac) and betatron are used to 
produce X-rays by accelerating electrons. 

' Cyclotron is used to produce y-rays by using protons. 


ob i«t, its all about,lie" 1 ' ° f the beM 10 P en «tate an 
Photons, this is control! P . e " etrallng power of X-ray 

2 - ^an, hucnsil T ^ theKV P contro »- 

Photons inthebeam a a° V ^ ' S thC nuraber of X-ray 
m A (tube current). " ' S pnnci pally controlled by the 

qualirha^Tm*" 33 ' ' h ' KV " 0t ° nly does *= 

note Dhntn P "* tratin 8) but d» actually 

Collage is the components which controls quality of X-tav. 

is confront h "k P ' ri " ra,m8 power > °fX-ray beam 
vnlt C y ^ Voltage ad justment. The higher the 
voltage setting (M ore kV) -> X-ray beam of more energy 

e penetrating beam -> lower contrast of film than 

power Th Wlt ^ X " ray team havLn § less penetrating 
P • Thus contrast is inversely related to KVp 

Penetrating power a kVp 
C ur,vnr , »AS (MiH ampere seconds): 

Determmes the quantity of X-ray and the radiation dose. 

o lime 

Exposure timer is usually denoted as an "S" (exposure 
time in seconds) and is combined with the mA control. 
The combined function is usually referred to as mAs or 
milliampcre seconds. If you want to double film blackness 
you could just double the mAs 
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MOIOIOGY 


X-ray nrbe and patient follows inverse 

• Distance b-'v a 

square law. 

Radiation intensity « -rr 

• • t hv T in KVp. Obese/ heavily built patient 

• Penetration is T b> I 

^Uire T in W of thc film after 

rt rZ :r m o/ ^ 

► Use of filter result i (Aluminium- 

intensirv. Filters are made up o K 

copper) combinarion. They absorb low ener 6 y X-rays 

I patient’s exposures. 

, Grid- M/c method of reducing scatter is to use 
radiographic grid. It is composed of alternating radiopaque 
(lead) and radiolucent (aluminum) stnps. The use of this 
radiographic gnd will greatly improve image sharpness 
when a relatively thick body part is being imaged. 

Absorption: . 

The degree of absorption depends on the density (a omic 
wt) of the matter. Dense tissues like the bone, absorb 
X-rays far more readily than do the soft tissues of the body. 
The thicker the subject the more absorption of X-rays so 
the thicker the part the more mAS you require. 

Structures with increasing radio opacity arc —> 

Air < fat < soft tissues m/s, vessels, viscera etc < bone < 
enamel < metallic foreign bodies. 



Effects 

• Photographic effect 

X-ray film is made up of cellulose acetate , coated on its 
both sides with silver bromide emulsion. 

This emulsion is photosensitive and is responsible for P~ 
effect. 

• Fluoroscent effect 

When X-ray strikes mettalic salts like Zn, Cd, sulphides, 
the rays cause them to fluoresce. 

• Photoelectric effect 

Absorption of low energy from radiation in tissue leads to 
ionization. Used in diagnostic radiology. 

• Compton effect -» d/to absorption of high energy, used 
in therapeutic radiology. 

• Pair production -* Seen at very high energy levels (in 
accidental X-ray leak). 

► Super voltage therapy -> X-ray therapy in the range of 
500-1000 KV. 


22.16 


RADIOISOTOPES 


Ionizing radiations may be delivered 
ways— 

1 . External beam irradiation 

2. Brachytherapy 

3. Internal/ systemic irradiation 


cl ini 


lc al|\ 


■n 


1. Brachytherapy 

• Radioactive sources are placed in clo 


directly into tumour. 


P f oxi 


Brachytherapy means interstitial, intracav 
application of radioisotopes ltar y 


•iriity 


to, 


application of radioisotopes. 
Imp. sources are 

Co-60, Cs-137, Ir-192,1-125 


and 


s urf ; 


'ac t 


Radium-226 occurs in nature, its half Hf 
Co-60 produced by n-y reaction i n reart' S '^ars 

/.ftli,!) Pr»59 Ton 1 n 111r>-\ IR2 /v * . Or§ [(q. 


cobalt 27 Co 59 Tantalum Ta l82 ( Gold Au">* T fr ° m stabi, 

- ’ Kad »n R n :j 3 " 


Interstitial 


Needles/seeds 
are placed into 



• Cancerous tissue r — 

(Prostate/penis/other 

' * ln u reth ra 


• Sources 


soft tissue) 

• 2 types 

Permanent implants 
Cs 131 , Cold (Au m ) Pd 

,175 

Temporary implants -» 
Sr 90 , Cs 137 , /r 192 ,/?o 226 . 
Radon 222 , Co 60 , y 169 


in 


cervix 


^/cuse d 

r— 

°f cervix) 


[M n: Permanent implants C-PG1 and tempor * 

CoRy] ^ 


POINTS TO FOCUS 


+ Radioisotope used in both teletherapy and brachythera T* 
137 > Co 60. PyCs 

* Cs 131 is m/c used for permanent interstitial i mp i ants , n 
brachytherapy. 

Ir, Y, and Co are used as " High dose" brachytherapy. 


2. Teletherapy (External beam RT) 


therapy (superficial therapy) 

iilo* 0 ,"frays produced at a energy ranging ^ RADIOJOq 

^ with A aluminium filters are used! 


cil 0 ^; v-rays i- . . 

f t ' vit ’ 6 mm aluminium filters are used) 

jtO * V c or deep therapy -t/, with X-rays ra„ gini! 

H' h " VO , , 500 KV. Can filter 1-4 mmorcopper 

U l5 ° 

rt pTherapy 

wolw9 el 

i, f' eg ire used mainly for treat,ng skin or supeifi( .. 

I f|.’d f0nS f r 0 r intra-op radiotherapy. 

' s <»' s3n m/c isotope used is Co‘» (emits gamma ra 

linac, betatron. 

• » nd 


^ 5y5tem 

r . lies 2 ern 


lateral to the uterine canal and 2 cm 


lies 2 cm - .- ana 2 cm 

,nt ^ the mucosa of the lateral fornix of the vagina 
trom __ n „ co onnn r-n„ on om 


p0|P l 1 itlUCOSa ul uic idicidi lOlTlLX Ot ti 

' 3 bo v ' e tr °^ of uterus. Dose 8000 cGy, 80-85 Hz. 

in' 1 * J 5 n cm from midline and 2 cm up from the mucous 
. P° int nC of the lateral fornix. It represents the close 
■^rin the lateral region and as well as the dose near 
f* |lot ic wall and obturator node. In cancer of cervix 
tfc e pe ir V e dose of 8000R in 144 hours to Point A in 2 
eXpOSU n rL (4000R/ 72 hr). Radiation dose at point B should 

^cecd 4500 R. 


T^lHa 


ilfiife 


jf radioisotopes) 


T% in days 


Dp ITS TO FOCUS 


* 1-123 


Therapeutic use 


• Radioactive sources are placed at a distance from the body 
(usually 80-100 cm). 

• Was carried out with X-ray generated at voltage upto 300 
KVP. 

• Broadly divided into 


+ Maximum Half-life is of uranium 701x10 s yrs > Ra (1622 yrs.) 

fiad/um is obsolete in radiotherapy becoz of longer t 1/r 
+ Radium emits a, P, y rays and decays to radon 


* 1-125 


Gamma emitter 
Mainly used f 0r 
diagnostic scan. 
Used for Rahj 
(thyroid scam 
SPECT 


1-131 


Gamma emitter 
Occasionally used 
•or diagnosis 

B «a + Gamma 
emitter; 

Taken up 

(concentrated 
b y) some thyroid 


Sometimes used for 
brachytherapy 


Therapeutic use in t/t of 
hyperthyroidism from 
Grave's d/s, 

Radioactive 

canrorci L ” label for certain 
PTC but H and rabio Pharmaceuticals 
vaLt , hl '“" «* cat, bemad fa, 

variant of tdoet 

tooes therapy, e.g. 1311 - 

metaiodobenzylguanidine 
(131I-M1BG) for 
imaging and treating 
pheochromocytoma and 
neuroblasto ma. 


R 


RA010LOI 


not takes up, 


,13! 

1 — 

IZ hrs 

Gold 

2.7 days 

Co 50 

5.2 yrs 

1 

Tc” 

6 hrs_ 

Thallium 

3.2 days 

Tritium 

12 yrs 

fj 

13 hrs 

Radon 

3.8 days 

St 90 

28 yrs 


Xenon 

— 

1 5.2 days 

Cs 137 

30 yrs 



I 131 

8 days 

Ra 

1622 yrs 



P 32 

14 days 

U 

701x10 s yrs 



I 125 

60 days 




Radioactive P32 is useful in 

• E>e Cancers ’ Esophageal cancers 

P' • qCC ’ Caes °phagus,CML, MM,bone secondaries, 
Pr ° State ’ Po ^y c ythemia vera Malignanl 
ycosis fungoides. Senile keratosis, Superficia' 

angiomas. 


RADIATION DOSE ANn UMITC 


Exposure. Amount of charge produced in 1 kg of air 
X-ray/ y-ray. 

Ansoi bed dose (D); It is the total amount of radiation enei 
delivered to organ or deposited per unit volume of tissui 
• Equivalent dose(Hsv): Measures the biological effecl 
radiation on the body as a whole. Public health measur 
Hsv = Absorbed dose x W eight factor (wt). 

Weight for X-ray, y-ray and electron is 1 , for proton is 4 
neutron is - 10 and for a-particle is 20 . 
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. A ,lr.se which defines the 

1 ^ and gene.ic 

effect of rad,anon (nsK° Ed 

defect) limited to exposedorgmns^^ 



Conversion 



Cwrxnci 1 r P 


Rontgen 

-- 

tXpObUl c 

Activity 

becquerel 

(Bq) 

Curie (Ci) 

1 Bq= 2.703 x 

io- n ci 

Absorbed dose 

(Physical dose) 

Biological dose 
or dose 
equivalent 

gray (Gy) 

Rad 

1 Gy = 100 rad 

sievert (Sv) 

rem 

1 Sv = 100 rem 

Effective dose 

sievert (Sv) 

rem 

1 Sv = 100 rem 

or Effective dose 




equivalent 





colors are together] 


POINTS TO FOCUS 


1 


•> The original unit for measuring the amt of radioactm eras 
the curie (Ci) first defined to correspond to 1 gm of Ra 22 . 

* One rem is roughly the avg dose recieved in 3 yrs of exposure 

to natural radiation. 

* Radiation effectiveness (biological effect) is measured by dose 
equivalent and effective dose. 


Radiosensitizers 

Radio- 

protective 

Agents 

Radiation 

Potentiator 

1 Chemotherapeutic 

Chemotherapeu- 

They have been 

1 agents which enhance tic agents which 

reported to 

radiation effect by 

protect the cell 

cause flare-up 

sensitizing the cell 

from radiation 

of dermatitis/ 

(radio-mimetic) 

injury in tissues 

esophagitis in area 

• Cisplatin 

previously treat¬ 

(radiation recall 

• 5-FU 

ed with radiation 

reactions) 

• Hvdroxvurea 

• Amifostine 

• Doxorubicin 

• Vincristine 

• Sodium 

• Dactinomycin 

• Metronidazole 

butyrate 


• Bleomycin (but NOT 


cyclophosphamide) 




POINTS TO FOCUS 



Amifostine reduces cisplatin-induced nephrotoxicity and 
xerostomia in a patient of head and neck cancer. Does not 
protect CNS and skin. 


RADIOSENSITIVITY 


pho c>ies indicates lethal exposure. 
J, occurs at >10 Gy. LD 100 i s io Qy. 


Most 
radiosensitive 


as-ndrome occur a, > 50 G y. Some 


1. Stage of 
cell cycle 

M 

2. Organ 

Ovary, testis 

3. Tissue 

Bone marrow, 
gonads 

4. Cell 

Rapidly dividing 

5. Blood 

Lymphocyte 


ra dlore e 2' tiVe 


anU develop at >20 Gy. 
,> s " 


d iation Syndrome (CRS) 


( 3 ^° , 0 thcina and desquamation occur. 

V is the earliest symptom. 

’ doS e In Various Staffs 


I POINTS TO FOCUS 

* M/c mucosal surface affected is Intestii^i 
f Among radioresistant vascular structures Ut ° !o 
vascular endothelium ' m ° 5( 


9- Among nervous tissues most sensitive Is nCu 

d- M/c organ affected is skin and presents as ^ 

For Chemothropy and radiotherapy Induced 



, u ^ent gen 

. ”7 Bcc,^, 
Mada m Marie 
Curie 

• Rutherford 


Chadwick 

• Maxwell 


Radiation dose (in mill! Sleverti 


cardi. 



investigation of choice is endomyocardial bloc 

Most radiosensitive tumours 

Seminoma 
Dysgcrminoma 
Medulloblasio ma 
Small cell carcinoma 

Basal cell cancer, K aposi 

Ewing’s, multiple mVc u 
WilmV >C ' 0mj 


,CT<he cdiCT* 3 "' 


S-15 mSv 




Testicular tumour 
Ovarian tumour 
Brain tumour 
Lung tumour 
Skin cancer 
Bone tumours 
Renal tumour 


RADIATION HAZARDS 


Acute Radiation Syndrome (ARS) 

• Also k/as radiation toxicity/radiation sickness 

• Prerequisites: 

° Dose must be large > 0.7 Gy 
° Dose must be external 
° Radiation must be penetrating and should involve 

entire/most of the body. 

° Single large dose within minutes (more effective in 
producing ARS than fractionated doses over time). 

• The 3 classic ARS yndromes are: 

° Bone marrow syndrome (Hematopoietic syndrome) 

Full blown syndrome occurs at 0.7-10 Gy (70-100 
rads). 


,| jli onP r <* ec,ion 

1 . . £ fleets: Probability of occurence ?cs with T m 

'^ cancer, genetic effects (Lower the dose lesser 

ifii ( ' 

.| U -.:). 

p l , protection is done by bamcr shielding design 
! i (Pb) shields. reduce 

f ***. ,. [y of scattered X-rays >90%. Tbev x e made 
{ oi J impregnated with vinyl Perspex within the 
* ^ , 0 . 25 - 1.0 mm of lead equivalence. Greater the 
e . ilence, protection is more and weight of apron 


ire:—' 

uve lead gloves 
Pro: nve lead aprons 
(Ge : ill shield) 

V, c ; w indow of CT room 


0.25 mm lead cquiv alence 
0.5 mm LE 


1.5 mm LE 


P_P T STO FOCUS 


discovered X-rays in 1895. 
disco UreJ rad ‘ oacti ' it >' >n 1896. 

^°vered radioactive substances 
^‘um. Uranium etc 

^ dnuc,e —ysana 
discovered neutron, 
discovered electromagnetic waves 
(invented by llenz) 


R adioSurgery 

of 'onizing radiation^-, of dcliv «ing high dose 

'noperablc stage 1 l uni . '^cranial targets, also i 


. ,0n ' 2 'ng radiation to small , g h '* 

inoperable stage 1 hiner, mracran,al ,ar Bets, 
Methods are: 8 arC ' nonia - 

• Gamma knife 

• t Jmm SircJ ,,r,ln m "“ s,as 

• LWAO 

*' / Linear accelerator 

F “ *“« “>• 

• Cvberknifc 

dclrrarad r “ b °’ ICS anJ advan « <1 image guijance 
l«a,"„ ,U ""’ Ur a ' 0ne S|,inal cord/othcrcrii 


RAOIOlOGt 


Characteristic Appearances 


• ^° nd *|°^ s ' s scotty dog wearing a collar app. 

Spondylolisthesis -> Scotty dog with separated neck 
Scottish temcr sign -> in oblique view 


Soap Bubble Appearances 


• Soap bubble appearance in abdominal X-ray -> Meconium 
ileus. 


) Hade: exposure should not exceeds >5 rods/year in general 
gr,d> ' rads in pregnancy. 

+ Mctir i radiation dose permitted by ESI 5 rad. 

I Dicgr, c range of radiation i.e. <5 rads is not associated 
f with 6 togenic effect in human. 

3 Lead c m (0.5 mm) is used to protect against radiation. 


• Soap bubble appearance in head CT -► Cryptococcal 
meningitis. 

• Soap bubble calcification in X-ray —> Osteoclastoma 

• Soap bubble cerebral calcification in head c -> Toxoplas¬ 
mosis (Congenital). 

m POINTS TQ POCUS 


□ 


’h Puffed rice appearance on CT head Is seen In neurocysticercl. 
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Characteristic Appearance 



• Tree in bud sign: Is a CT scan f, n di n „ 

Positive in tuberculosis and RSV i n r . ir *ay 
» Trachea lies behind LA so in left at ri a ^ Ctl ° n - plu 8 gj^ 
vvideninfiofLrache alMlKatiia^ e p Iar ee men , 

seen in penetrated chest X-r^^^rge* Si* 

is displaced to the left by LA en.argen^^i „ N 

andm la enlargement esophagus is d „ n , (Beti for d S 

and posteriorly. P aced to\v ard *% 

Aortic knuckle shadow on CXR P 4 ■ s r, ght 

consolidation ofapico-posterior BPS^fT ' S ° b,i 'ere ( 

(posterior-basal part) of upper lobe ^ Up Per ^ h > 

Most objective reliable sign of j denf ., . ^ 

plethora in CXR is the diameter 0 f ?'" g Pu, *o n 

pulmonary artery >16 mm (> l 5mm in f SCend in>> 7* 

m ln fen, ale) Mg),, 


Charged hea 


Vy 


Beta 


Par tic| es 


hke 


s and 


• Bragg effect is seen with 
alpha particle, protons. 

► Bremstramhmg effect is seen with 
X-rays. Pani C | e , 

■ Amount of air needed to produce death ■ 

->200 ml. ,nair embo Iisni 

Echo can detect pericardial effiision as little 
X-ray can detect pericardial effusion as litt^ 15 ^ 
Minimum amount of ascitic fluid required t ** ^ 25 °»nl 
sign -> 50 ml 0 e,ic it puddl e 

Lateral view CXR can detect pleural effi.e- 
—>50- 100 ml. 10nas 'ittle 35 

Effective radiation dose in radiological proced 
. -> JOmSv ^ 


22.17 


Fig.: Starry sky appearance in NCC 


SOME HIGH YIELD POINTS 



• Investigation of choice in traumatic paraplegia -> MRI 
Intra-osseous skeletal tumours are best diagnosed by -* 
MRI. 

• Investigation of choice for temporal bone injury’ —> CT. 

• CT scan finding of adrenal incidentaloma: 

Well circumscribed low density small round 7 oval mass 
which accounts for 90% of incidentalomas. 

• Lateral meningocoe! is c/by widened neural foramina. 

• In ftbromuscular dysplasia: string of beads appearance on 
angiography. 

• Trethowan sign: in Slipped capital femoral epiphysis. 
Sagging Rope sign: Perthes disease. 

Aneurysmal sign: Ant. Type T B -> spine. 


1. CT abdomen 

2. CT chest 

3. IVP 

4. CT head 

5. CT low dose protocol 

6 . MCU 

7. CXR 


8 mSv 

2.5 mSv 
2 mSv 

1.5 mSv 
1.2 mSv 
0.02-0.04 mSv 


Tc 99 pertechnate scan detects minimum of 0.1 mL blood 


SOME IMP. NEGATIVE POINTS 


22.18 J 

• On PA view X-ray chest cardiac silhouette isljoT 
increased in —> TOR 

• NOT a Radiosensitizer substance -> Cyclophosphamide 

• NOT a Radiosensitive tumour -> Osteosarcoma. 

• Miliary mottling is NOT seen in -> Staph.aureus 
pneumonia. 

• In chest X-ray PA view Rt heart border is NOT formed by 
-» Ascending aorta, RV. 


el il,cd ' which 


Incurs 


jcvelopinent of bladder cancer 
vliich is NOT radiosensitive -> 


TB. 
Malig 

> SM H"<nT i<' dica,ed f ° r _> Suspec,ed renal i„ mo 

"> N ° 

„|nionary nodule ls NOT seen i„ 

^sis/nenronbroma. 

• tract is NOT seen .n -> Sclerosing cholan, 

lit inhl " f adrenal incidentaloma -> Contrast is taker 

V TtrUe ° ashed oll t slowly. 

' ,, r IV 3ml '1, NOT occur in -> Waterson Cooley shunt 
gif n °‘ C fiction of long NOT occur in -> Klebsi 

’f^tive substance NOT used now a days -> Rad , 

i( /NOT accurate in diagnosing -> 1 cm sj 

of radiation therapy on a child's brain -> 

• IT 

" Normal X-i 




,dio3 c 


r scan 


is Ie3 s 


I sU 1|lC ‘ 


' c \.. 

7 1 >tTectu>--— 

- ; '' 0 T n tedaiS" iIleanlly ' 
iS f%n with bilateral kidney agenesis 



6.1 


f$di o9' 


p. RAPIGRAPHS 


showing important procedures 



: ERCP 


Hysterosalpingiogram 



- ' * v < 

, \ rpyX ■}. 

, . >-V. * 

) ry » * ■/' 

^ V Vff.p 

' • ' *9 



Fig Excretory urography Micturating cystourethrogram 




Fig-: Orthopentogram 


R 

RADI0L0G 



Fig.: Dye study showing Achalasia cardia 
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Fig.: CECTinNCC 



Fig.: X-ray skull lateral view in Histiocytosis -X/LCH (look for lytic 
skull lesions) (Image courtesy: Dr Anuj Thakral) 




Fig.: CXR PA view. A. Bilateral effusion; B. Empyma Thoracic 
C. Lung cyst 



Fig.: Chest X-ray: Foreign body (Rs.2 Coin) in esophagus 



jjt^NT POINTS 


ht " imaging is m/c used method for 

of 111 *?' . 

IV nio iT Tani/' 

(N )R j ac tivity of FDG in parietal lobe in PET i s , 

AdCC Altliei nier ' S Ms- 

in r<moke" appearance on cerebral angiograph 
,n is used to localize -> ectopic gastric tissi 


K d scan is ns<™ - 
► le ‘ rs diverticulum- 
^ ccK /nine cone or Christmas tree bladder is se« 
trC e/ P 

F conic bladder. 

nelir °\, r mammogram showing calcification, it coulc 

Lab °7^ traumatic fat necrosis. 

c3Se °i enlarged kidney with striated nephrogram is 

^Tacute pyelonephrenitis. 

in ^ -allowing function assesment imaging gold star 

F ° rS UGI edoscopy > barium swallow flouroscopy. 
is^ 



j^ipnoma is —► Pejqj b b non Hodgkins 

• Striatevertebrabseen h^^ PanCreatitis ‘ 

ileus; distal i»; .,' n patients -> meconium 

and meear JUna \ Iea1 ’ or proximal colonic atresia; 
syndrome. ^ 1S ‘ miCrOColonintesti nal hypoperistalsis 

Diverticl s a i P s PearanCe ° f S ' 8m ° id: ° n barium Cnema 

* Test for myocardium viability -> thalium 211 . 


R 


RADIOLOGY 
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Anesthesiology 


23.1 



Obesity, ascites, pregnancy fes 
pressure so produces more height. 


mtra 


abd 


. Spinal cord extends from medulla oblongata to lower 
border of L, in adults and lower border of L, in infants 


Age -> elderly patient has reduced st v 
more height of block. ma s Pace. 


150 ml (125 ml in cranium, 25 ml in 


neonates) 

CSF volume is- . u 

spinal canal)); pressure is 10-12 cm H 2 0 or 8-1 - mm g- 

produced @500 mL/day. 


head down tilt, higher ,b e 


> SO 


level 


of 


SUBARACHANOID BLOCK (SAB)ZSPINAL 
ANAESTHESIA 

• Spinal block /SAB /Intrathecal block is given in Lj-L 4 
interspace in adults (L 4 -L 5 in children) 

• Produces differential blockade, i.e. autonomic level is 2 
segment higher than sensory, which is 2 segment higher 
than motor blockade. 

• Drugs used are: 

Ropivacaine 0.5% in dextrose 
5% Xylocaine heavy 
Levo-bupivacaine 0.5% 

0.5% Bupivacaine (sensocaine) heavy 

• Structure pierced by spinal needle - 

Skin -» s/c tissue —^supraspinous ligament —> interspinous 
Jig. -» Ligamentum flavum —> dura-> arachanoid. 

Drug is deposited b/w arachnoid and pia. 

Loss of resistance is d/to piercing of ligamentum flavum. 
MOA -Drug acts on spinal nerves and dorsal ganglia. 

Effect: 

Tidal volume and ABG remain unchanged. 

Only 2 things 4-e :Maximum breathing capacity and active 
exhalation becoz of paralysis of i/c muscles. 

CVS: Vasodilatation, venous pooling in legs, 4- BP and 
Bradycardia. ( 

Factors affecting height or level of block. 

° More volume, more height of block. 

° Hei S ht of patient-in tall patient, more drug is required 


o Position of pt 
block. 

Complications of SAB 

o Hypotension is the most common 
of SAB during surgery. Prophylactic 
preloading with fluids, vasopressors, if u 
develops, head low position to T venous retu^ 0 '^' 0 ” 
vassopressors are useful. Ephedrine is DOC ' ° , ' an '' 
o Bradycardia is m/c arrhythmia 
° Apnea 
° Cardiac arrest 
° N and V 

° 6 lh cranial nerve is m/c nerve involved d/ to 


intradural course. 


longi 


;est 


° Urinary retention is the most common post opera 
complication. le 

Post-dura!Puncture Headache (PDPH) 

• Presents 12-24 hrs after spinal block. 

• Usually occipital but c/b frontal 

• Tes on sitting and relieved on lying down 

• Lasts for 2-3 days usually but may persist for 3 weeks 

• Predisposing factors of PDPH: Tes risk with 

1. Size : large bore > small bore needle (m/c factor) 

2. Type of needle: Dura cutting > dura separating 

3. No. of punctures : Multiple > single 

4. Age : Young > old 

5. Gender : Female > male 

• Cause: D/to CSF leakage through dural rent. 

1 Precautions: Use small size, dura seperating needle, 
minimize the no. of attempts. 

T It: adequate hydration, prone or supine position, simple 
analgesics, Epidural blood patch, Oral or i/v caffeine, 
cosyntropin (Tes CSF production) is newer drug for t/tof 
PDPH, sphenopalatine ganglion block. 


Relative C/i 

1(jt e Cl ' 1 0 j _Shock 

A^jent refuS3 — Septicemia/bacteremia 

T»'<lV bicedin8di,orders 

,t»« 



INTSTO 



cutting spinal needle, so incidence of 


reosesofieri 


use. 


+ c0 pH' rCre , n eedle is spinal pencil tip needle which splits 
Pitkin/ Grenn jess incidence of PDPH. Sprotte needle also has 

W ^^rntage- 


0rtl ina| 



^ AL p|n rK/EPIPURAL ANESTHESIA 

^jft^postoperative analgesia, painless labour 
< US algesia), surgeries (abdominal, thoracic, neck) 
|b bt,ura " used epidural needle is Tuohy’s needle 

' ^ecTona’ needle) . 

< d care: Lidocaine, bupivacaine, ropivacaine 
CXe, opioids. 


'i. and a act at nerve roots 


aCt at substansia gelatinosa of dorsal horn cells. 
^'; sv dura and ligamentum flavum. Methods to locate 

• G '.'J u n ra l space (negative pressure test) 

T H anging drop method (Guiretz sign). 

° LoSS of resistance. 

o lVlac intosh extradural space indicator. 

0 West Pal sign (Absence of knee jerk after epidural 

anaesthesia). 

o Duran sign (Rapid injection in epidural space, causes 
Tse in rate and depth of breathing). Seen in comatose 

pt. 

• Id/E of epidural opioid- nausea, vomiting, urinary 
retention, pruritus (m/c), respiratory depression, sedation 
[Mn: Pretty NURSe]. 

• C/c: patchy block, apnea, hypotension, total spinal, dural 
puncture, subdural block, intravascular injection. 

• Advantages of epidural anaesthesia- less hypotension, no 
postspinal headache, level of block can be extended, any 
duration of surgery can be performed and can be used for 
posl-op pain relief. 

Labour Analgesia 

1 Epidural block is one of the commonly used technique for 
labour analgesia. 




U1,r >g labour. 


CVS should s e ' l(!UraX ' at Bhckade ICNBI\ 

Sh0uld <* stopped'' 1 w”' 2d Cl ° P,d08Iel - abC,ximab 

Procedure) 6/26 respectively before 

CNB.AnomalPT Tm™ Sho,,ld be st0 W >ed before 
3. Standard heparin •*” t NR sll0 “ ld be docume nted. 

1 catheter shou ™' n d « t PTT. Epidural 

4- In case 0^17, T ^ ^ 
hr after the dose ^ be removed al least 10 

~ SAIDS ’ mMd ° Se * *»-*■ - SOT a 
# nation to epidural block or CNB.] 

and SPmC>> '. Drug reaches upto medulla, blocks CVS 
respiration. Characterised by fixed dilated pupils. 

no respiratory effort, bradycardia. Patient becomes 
unconscious. 


A 


g pinal. Causes hypotension with bradycardia. There 
n r ^ S P lrat0I T insufficiency but patient remains conscious. 

' e,ci,! ' c ‘l blockade: Seen with bupivacaine. Low 
concentration produces sensory blockade while high 
Concentr ahon produces both sensory and motor blockade. 
When adrenaline is given along with bupivacaine, it only 

Tes sensory blockade. 

• When adrenaline is given alongwith lignocaine it Tes 
sensory + motor blockade. 

• Central epidural anaesthesia: Mainly used in children for 
lower limb, inguinal & abdominal surgeries. 


23.2 


ANAESTHETIC EQUIPMENTS 


Oxygen Delivery Systems 

• Non fixed performance device 
Nasal canula- 0 2 cone" up to 44% 

O, by Mask- 0 2 conc n up to 60% by Merry Kattle mask. 

• Fixed performance device 

O , by Venturi mask 

0 2 cone" upto 28- 60%. Based on Bernoulli's theorem. 
Used in patients with COPD. 


I RQAI 
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Room air provides 21% 0 2 


m 


8 -ank 

Vertun 


24S 
2 I/m 


28% 
4 I/m 



Flow 


Fig.: Venturi masks 



lyle's Anesthetic Machine 

Continuous flow type of machine (resistance is low) to 
provide inhalation anesthesia, also used for artificial 


ventilation. , _ ... 

• It is normally equipped with 2 0 2 cylinder, 2 ; c> in er, 
1-1 CO, and cyclopropane cylinder each. 

. Cylinders are made up of Molybdenum steel to withstand 
high pressure. International colour of cylinders is the same 
as of color of shoulder in India 


Colour, Pressure and Pin Index of Anesth. Gases 


Colour of 
cylinder 


Body Shoulder 


Black white 

Black white/ 

Grey 




4 ,6 (>80.5%), Black 
2, 4 (<80.5%) body 
brown 
shoulder 


Black 

Brown 

Gray 


white/ 

blue 


Pin ituk v safety system (PISS) i s developed 
incorect cylinder attachment. Used f 0r t0disc oi 
(<40 cubic feet). ITla " c yli t 

Diameter index safety system (DISSj is Use d 
connections b/w cylinders and flowmeter^ 1311113 
regulators). Each gas has specific attachme ^ ^ 
hook up of wrong gas. DISS number f 0r . ^ '° Pr < 
N,0 1040 

0 2 1240 

Cyclopropane: Most inflammable and ex I 
Liquid gas-Orange cylinder. Can cause ? ^ 3 
shock. ycl °Prc 


flowmeter 


Flow tubes (Thorpe's tubes) are present • • 
anaesthesia machine madeup of pyrex glass ' nS ' de l ^ e 
Each glass tube is calibrated a/c to gas it carries 
Contain indicator for gas flow: The pressure in an 
gas pipeline is 5- psi or 4 bar. Minimum 0 2 concern ^ 
in anesthesia mixture is 25%. tl0n 


O. is downstream. 



Fig.: Flowmeter 


Rotameter 

• Rotameter is a variable orifice constant pressure flowmeter. 
It has bobbin inside the calibrated thorpe tube, which 
indicates flow rate. Bobbin is made up of aluminium. 


reading may be due to: 

,,ra' e ,l0 ; itv , dirt, non vertical position of tl)be 
, e \e&' ' ck fiow of gases, cracked flow tube. 

most downstream to all other gases. 
oX ia if tube breaks). In any event of leak 
lo be added ^ safety. 
lT |^S 3S dt0 prevent hypox,a: 


> S to,P^sure alarm 
>< 0^0 ratio controller device (hypoxic 
, >|in i0,al ' 

^ d) , (ration monitor and alarm 
, 0: c ° nCtn r should have a low level alarm. 

, o : an al > ze nlin imal O, flow is 50-250 mL/min. 

, deliver 25-75 L/min of 0 2 . 

,or* 

,p O0& 

f petals with high thermal conductivity like 

^ J Urnnve This minimizes heat loss. 

... . 


.-opP 1 


colour of bottle is amber. 


• H alolliane raU ses corrosion of metals and breathing 

, Halothane 6 

circuits- 


f EN SYSTEM 


, SchiniiM 


,1 B US ch Mask was used for ether and chloroform. 


Method: Open drop method. Disadvantages of this method 
' ,vere open air pollution, can’t regulate concentration, initial 
breathe or more drug can lead to unconsciousness. 


deep! 


itw-fl PEN/SEMI closed systems 

(MAPELSON CIRCUITS) 

i Fresh gas flow is high in Mapelson system and moderate 
in semiclosed system. 

• Fresh gas flow is low in closed circle system. 

D POINTS TOFOCUS ~ ] 

t Fresh gas inlet is nearer to patient end in D, E, and F 
t Valveless circuits are E and F 
+ Efficiency grading of Mapelson system 
in spontaneous ventilation A>D>F>E>OB 
in controlled ventilation D>F>E>B>C>A (A is least effective or 
not at all) 

1 Systems are there: 





Magiiij 

circuit 


Water's to 
and Fro 


Bain's 

co-axial 

system 


Spontaneous 
ventilation 


Fre sh gas flow required 
t0 prevent rebreathing is 
to alveolar minute 
volume (MV =70ml/kg/rr 
patient. 

C/b used for both spont. 
controlled ventilation. 
kACK's system is 
modification of'A' with 
co-axial circuit (tube insi 
tube) 

Obselete 


Obselete 


Controlled 

ventilation 



Inspiratory limb is insid 
the expiratory limb, 
Fresh gas flow required 
prevent rebreathing is: 
MV 


Inlet is near the face mask/ 
ETT, 



used for weaning, does 
NOT have bag and valve. 


F Jackson 

Ree's 


Pediatric 

ventilation 


Modification of Ayer's 
T-piece /E used in children 
<6yror <20 kg 


CLOSED CIRCUITS/SODA LIME CIRCUIT 

• Principle: Normal patient- 

Breaths N,0,0 2 and inhalational agents. 

Expires N 2 0, 0 2 , inhalational agents and CCL 
If we pass whole expired gas through sodalime, it absorbs 
CO, -* rest of gas can be re-used -> l Requirement of 
fresh gas flow, more economical. All anesthetic agents 
react with soda lime to produce CO (Carbon mono oxide 
toxicity). 

• Soda lime is m/c used CO, absorbant. 

• Indicators added to sodalime change the color of sodalime. 
Indicators are: Clayton yellow-pH indicator, ethyl violet, 
mimosa-Z and phenopthalein. 

• Mixture of 94% Ca (OH) 2 + 5% NaOH +1% KOH 

• Silicates are added to prevent powdering and to produce 
hardness. 

• Moisture 14-19% is also needed for efficient C0 2 
absorption. 
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. I, absorbs CO. and produces H.O + heal, thus humidifies 
auduurmiuipired gases. 100 pm of soda lime can 


A 


AUtSMSU 


absorb 26 litre of CO, and temperature within the canister 
mjy T up to 60’C. 

• Advantages : 

o Conserves heat and humidity. 

° sles OT pollution, 
o Low flow of gases required. 

° V'entilator can be used. 

> Agents that should NOT be given with sodalime/closed 
circuit : 

o Trichloroethylene (trilene) because it generate phosgene 
which is pulmonotoxic and dichloro-acetylene which is 
neurotoxic. 

° Sevoflurane (Compound A) 

« Desflurane 
o Chloroform 

. I in \ nr h phi\ contains calcium hydroxide, Ca-C12 and water 
Hardness in Amsorb plus is d/to Ca S0 4 and polyvinyl 
pvrolidine. 


Supraglottic Airways 

• LMA, 

• Proseal-LMA (prevents risk of aspiration^ 

• SL1PA. Cobra ' 


: 3 finger breadth. 


I-gel 


Laryngeal Mask Airway (LMA)/ Brain ma 

• Discovered by Dr. Archie Brain in 1980 

• Definitive supraglottic airway device 


Fig.: LMA for child 


Biirii!} me is alternative in soitalinn 


Sodafime 


Baralyme 


• Mesh size of 
granules 

• Composition 


4-8 


4-8 


• Absorption 
capacity 

• Moisture 

• Indicator 


94% Ca (OH)j + 80% Ca (OH) 2 + 

5% NaOH +1% KOH 20% Ba (OH) 2 

14-23 L C0 ? /100g 9-18 L C0 2 /100g 


14-19% 


Clayton yellow pH 
indicator 


Hardness method 5ilicates 


Advantage 


Nil 

Mimiza Z and 
ethyl red indicator 

Water 

crystallization 
Less caustic 


:es, 


> It is intermediate b/w face mask and ETT 
’ Propofol causes max'" depression of upper airwa 
DOC for LMA insertion. ^ re flexi 

Uses: 

° Difficult airway 
o For minor or day care surgery 
C/I: Full stomach, pregnancy, oropharyngeal mass ob 
Adv.: C/b used in CPR and in difficult airway beef 
insertion is easy without laryngoscope, no m/s relaxabT 
needed and c/b used by paramedics also. 

For controlled ventilation Proseal LMA is used, while for 
spontaneous ventilation classical LMA is used 
Disadvantage: Does not prevent aspiration of gastric 


contents. Selected acc/to weight of the patient. 




POINTS TO FOCUS 


Sealed LMA (Proseal LMA) prevents aspiration risk. 
+ Endotracheal tubes are infraglottic device. 


23.3 


ASSESMENT OF AIRWAY 


Fig.: Soda Lime container 


1. Thyro-mental (b/w mentum and thyroid) distance should 
be >6.5 cm. 

2. Stemo-mental distance should be >12.5 cm. 


uii' °r enme 

■.H, t me nl of size or tongue for laryngoscopy 
I '* J P r “"‘roral cavity for inlubalion). 

•t/Kc* of dim™ 11 airwa y d “™g orotracheal/ 

1 P rf' 5 |in ,ubalion. 


SP 0j , 

NlBp t 

etco. 


Temr 



■X' 

V s - Iiie lip of epiglottis 

'l ,Stf, "haryng e3 l wall.faucial pillars, uvula, tip soft 

, FT 1 P 

njla' e ' rs uvula without tip, soft palate, 
analate- 

- difficult in Mallampatti grade 3 and 4. 
Cornuich-Lehane system classifies views of 




;obtai 


ne d by direct laryngoscopy. 




pescriptl° n 


full view of glottis 
p art jal view of glottis 

Only posterior extremity of glottis seen or only 


arytenoid cartilages 

I only epiglottis seen, none of glottis seen 
Mother elottis nor epiglottis seen 


fndoTracheal Tubes (ETT) 

, \iurphy eye: In PVC tube small hole is present distal to 


cll ff [f tube is blocked ventilation c/b continued with 
Murphy's eye. 

I ■ Incheal tube without Murphy eye is k/as Magill type tube, 
i Cuffis high volume low pressure cuff. It lies in mid trachea 
(2-2.5 cm below' the vocal cords) 

i Cuff pressure should never exceed >30 cm of H,0. Prefer 
20 cm H : 0. 

It Cuffed ETT c/b used in long duration surgeries. 


23.4 


MONITORING 


MINIMUM MANDATORY MONITORING 


1 Minimum mandatory monitoring includes: 


ECG, 


Ca Pnograph y 

is monitoring of Ptprv , 

xr yi,is 35 ^HT’ ida,co ' ,MdiK ~- 

° est tool for rnnr , 6 ' 

P'acement. Detects eaTyT" ° f ^ endo,racheal ^be 
‘ N ° tch ^aph show^T 0115 ^ 86 - 

* B ** d on Mass S pe«^ 7^™ of ^ relaxant. 

ra ys are absorbed by CoT^’ IR Spectrometr >' 
Esophageal intubation 

'futon C, Z P(UP, ° ())i, ' E,C0 ^^-~ 

Pulmonary venous air embolism 

**y^(s^,,ne )isseenin _ 

n aopera t lve displacement of ETT 

disconnection of ETT, 

0 ventilation failure, 

0 cardiac anest, 

0 esophageal intubation. 

• Sudden rise in EtCO. is seen in- 
Malignant hyperthermia (upto 100 mmHg). 

Exhausted sodalime or defective valves of closed circuit. 
In bronchospasm, capnograph shows increased resistance 
to airflow. Plateau prolonged. 


Temperature Monitoring 


Site of Measurement- axilla, rectal, oesophagus, UB, 

(right atrial temp monitoring is theoritically the most 

accurate), nasopharynx, tympanic membrane 

Ways of heat loss : radiation, conduction, convection, 

evaporation. 

Usually rectal temperature is 2°C higher than core temp. 
Axillary temperature is 1-2°C lower than core temp. 


Pulse Oximetry 



AIIAESTHE 


Works on principle of Beer-Lambert Law 
Sites of application of probe are: nail bed (fingers), toe, 
earlobe, nose, thenar and hypothenar eminence, sole of 
foot, Rt wrist or fingers are best to measure preductal Sp0 2 
in neonates. 
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ANAESTHESIA 


the PaO,. I* also nionitors 

• It measures CK saturation nt 
pulse rate and perfusion gradient. 

• Inaccuracy is d, to— 

0 Nail polish _ res®T, is seen) 

o Methhemoglobinema (fixed Sp ... 

. Poor peripheral circulation (shock, hypotension) 

■ 

[But NOT d/to hyperbilirubinemia] 

INVASIVE MONITORING 

• Imp. methods are 

1. Intra-arterial BP. (IBP) 

2. Central Venous Pressure (CVP) 

3. Pulmonary Artery Pressure (PAP) 

• Used in: 

o Extensive surgeries involving major fluid shift 
° Cardiac patients 
° Long duration of surgery' 

1. IBP: 

Invasive arterial pressure monitoring is commonly 
established via the radial artery. 

2. CVP: 

• Measures RA pressure. 

• Used for infusion of drugs, fluids, TPN, aspiration of air 
in VAE. 

• Normal CVP is 4-7 cm H,0 (3-12 mm Hg is the range) 

• Seldinger technique is used for catheterization of vein 
(guidewire technique for central venous access) 

• Veins commonly used - IJV, Subclavian, basilic/ cephalic, 
femorals. 


3. iP (Pulmonary Artery Pressure) 

• It require Swan-Ganz pulmonary catheter (5 lumen) 

• The right internal jugular vein is most commonly 
cannulated. 

• Measurers PAP, PCWP (indirect measurement of LA 
pressure or cardiac function), cardiac output, S c v0 2 (mixed 
central venous oxygen saturaton), RVEF, CVP. 

• Can also be used for air aspiration, infusion of drugs and 
fluids. 



Bispectral Index (B IS ) 

• Intraoperative awareness can be m • 

using Bispectral Index (BIS). Bis c T t0re<Jy P^v, 

depth of anaesthesia. Use d to ^ n * e, l 

'HOni* 

° BIS ranges from 100 to 0. ° r 

° BIS 100 means fully conscious 
o Value of BIS should be b/w 4 0 


anaesthesia. 


' 60 for 


ad* 


: %te 


TEE 


I cc 

• Transesophageal echocardiography (TEE) • 

ing tool which gives the best recognition ofi ^ m °% r 
myocardial ischemia, air embolism. lntra °pe rai j Ve 

Intraoperative Issues 

• Intraoperative agent of choice for obstructi 

pt -> Remifentanyl (short acting agent) ** Slecp a Pne a 

• Ionotrope of choice for intraoperative ma 

heart failure due to pulmonary hypertension^"' 0fri * 


and milrinone. 


Dobi 


uta mi nc 


Neuro-muscular (M/s relaxant) Monitoring 

• M/c nerve used is ulnar nerve (common peron .,1 . 

also). F nealc/ buscd 

• M/c m/s used is adductor pollicis s/by ulnar 

• M/s to show earliest reversal orbicularis oculi (s/b 

- In a young pt undergoing hypotensive anaJw 31 "*' 
target should be -> 50-60 mm Hg (MAP < 30 o/ ?’ BP 
MAP with a minimum of 50 mm Hg in ASA grade” T 

• Sitting position is avoided to prevent risk of air emb 1 

during head and neck surgery. 0 lsra 

• Modes of monitoring are: 

TOF (train of four), PTC (post tetanic count), „ |11K 
double burst stimulation. ' 

• Induction and intubation 

° Orbicularis oculi is monitored by TOF (train of four) 
ratio and single twitch stimulation. 

► During maintenance: profound block is monitored by PTC 
and TOF ratio using orbicularis oculi. 

• During reversal phase: 

0 TOF ratio is used to monitor adductor pollicis 
(TOF ratio of 0.3 for reversal administration and 0.9 for 
extubation). 



IVbtegory 

Example 

, outdated 

Ether, trilene, methoxyflurane. 


cyclopropane, chloroform 

• Gases 

N20, Xenon 

i Volatile 

Halothane, enflurane. Iso, sevo des 


flurane (All fluranes except methoxv) 


ROAMS 


H lh Overton ride 

r/x’-'^bes the correlation b/w lipid solubility in olive oil 

* 5 P<;S MAC(P otency) - ThC grea ‘ er ' S ‘ he lipid Nubility, 

and ^ ater is its anaesthetic potency. 

number of molecules dissolved in the li p j d 
• 11 lS ibrane , and not the type of inhalational agent 
f pauses anaesthesia. Enflurane and isoflurane are 
11,3 ctural isomers & are exception to this. 

Rational agent is good analgesic except N 2 o, 

* N ° ‘ n 0X AH inhalational agents have some m/s relaxant 

J-eptN:0. 

gente»> ber: 

. No analgesia 

( profound analgesia(i/v) -> 

° Maxm analgesia -> 

o Only analgesia -> 

Main target of inhalational agents is brain. 

, Classification of inhalational anaesthetics 


fe " 1 ale),thyroid°di"“] s w"' * UC are "> Sex (male or 

, TTNIl" / ""' < " ... ' 


Halothane 

Ketamine 

Trielene 

n 2 o 


(MAC a 


-)1 


Potency 

Methoxyflurane is most potent while N.O is minimum 
in potency. 

Factors which Tse MAC: Children, hyperthermia, anxiety, 
^ c ron ic alcohol ingestion. 

MAC les with old age, hypothermia, anaemia, pregnancy, 

and° X ' a ' COadm ' n ’ s ^ ra ^ on intravenous agent, N 2 0 
bA, acute alcohol ingestion, hyponatremia. 



Nitrous oxide 

• Xenon 

• Desflurane 

• E thyl Ether 

• Sevoflurane 

• Enflurane 

• Isoflurane 

• Halothane 

• Chloroform 


104 

72 

6 

3.2 
2 

1.7 

1.2 

0.75 


0.47 

0.115 

0.42 

12 

0.65 

1.8 

1.4 

2.4 



-88.5 

-108 

22.5 

12.5 
59 
57 

49 

50 
61.2 
105 


A 


anaesthesia 


MAC 

. Potency of inhalational agent is determined by Minimum 
Alvelor Concentration (MAC) which is the concentration 
of agent, at which 50% of patients will not respond to the 
stimulus. So agent with minimum MAC will be most 
potent. 


' -muc hich5 ° % ° rpaliemswi " b ' comeawake - 

B/G 

• BhoJGa, Parmon Coefficient (B/O) determines speed 

low R/r rr” rK0 ' eTy - Rec0very wiU be raster with 
low B/G coefficrent (e.g. N,0. sevoflurane, desfluarane). 
ing order of B/G coefficient: DSIEM 
'Fing order of MAC: DSIEM 

• Pungent inhalational anaesthetics: DIE 
° Desflurane 

0 Isoflurane 
0 Enflurane, ether 

Electrical Activity of Inhalational Agents 

Halothane: Typical biphasic pattern 
Isoflurane: Isoelectric EEG 
Des, sevoflurane: Burst suppression in high dose 
NjO: TBoth amplitude and frequency. 

Actuation of EEC: N 2 0,ketamine, mildt in CO, early 
hypoxia. 2 y 

Depression Ol EEC: Caused by opioids.etomidate, propofol 
hypothermia,ischemia,late hypoxia 

Among IV agents BZD.etomidale produce typical biphasic 
Ketamine causes unusual activation (rythmic high 

amplitude theta activity f/b beta activity) 

Opioids cause Monophasic dose dependent depression of 
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halothane 

“££ c^"h' ThSt. 

* Sweet smelling agent. Causes 
induction in children. 

. Only alkane among fluorinated inhalat.onal a S en *. 
Corrodes metals in vaporizers in the presence of moBturt. 
Stored in amber colored bottles to prevent degradation. 
Vaporiser colour is amber/red. 

0.01% thymol is added as preservative 
Undergoes maximum metabolism (15-20%). 

Effects: 

1 Bradvcardia bv delaying SA-AV nodal conduction. 


2. Hypotension by direct depression. 

3. Sensitize the myocardium to dysanythmic effect o 
catecholamines (adr). Adrenaline containing solutions 


should be avoided with halothane. 

4. Abolishes hypoxic drive even at 0.1 MAC. 

5. Ises [OP and BP, but ICT is Ted. 

• Advantages: 

1. It is a powerful bronchodilator, preferred in asthma. 

2. Uterine relaxant: DOC for manual removal ofplacenta. 
C/b used for internal version, tetanic uterine contraction. 


3. DOC for HOCM 
• Disadvantages: 

1. Malignant hyperthermia 

2. Significant relaxation of uterus can tPPH. 

3. Does not provide any pain relief. Hyperventilate the pt 
prior to halothane administration becoz it blunts cerebral 
autoregulation. 

4. Causes shivering - Halothane shakes 

T 02 requirement by 500%. Best antidote for shivering 
is pethidine. 

5. Halothane hepatitis (massive centrilobular necrosis) 
is a rare (1:35,000) fatal condition in which mortality 
is 50%. It occurs d/to exposure to multiple halothane 
anaesthesia at short interval. Middle age, obese women 
are at Tsed risk. Halothane should not be used within 
3 month in the same pt. 

• Can cause 5 'H' -hyperthermia, hepatitis, hypotension, 
hypercapnia, 4-HR (myocardial depression) 

• C/ind in pheochromocytoma. 


gl POINTS TO FOCUS _| 

ff Malignant hyperthermia -> Sch, halothane. 

All fluranes -> T/CI 
0- Ether, Etomidate —v Emetic. 



TRILENE (TRICHLOROETHYL FMp) 

• Chemically it is 2-xenon 3-N 2 0. 

• It is a potent nerve poison. Vth and Vlitj, 
involved, but damage to 3, 4, 6, 10, 12 CN C>J are n,/ 

• Most potent analgesic agent because MAC^ ° CCUr ' ' 
Used for trigeminal neuralgia and for Uh ^ * 0VV l7 % 

Paiges* 


Not used now a days. 


It is not used in closed circuit becoz it reacts 
to form di-chlor acetylene and phosgene " s ° d oli nie 
C 2 HCI 3 + NaOH-*C 2 Cl 2 + NaCl + H 2 0 
° Dichloroacetylene -> neurotoxic to -> pxr 
° Phosgene -> pulmonary toxicity (ARDS) ’^ 

At 125°C or in presence of 0 2 as in cautery, i t d 
into phosgene (COCI 2 ) and HC1. ec °mp 0Ses 

Cardiostable. Does not depress myocardium/ 
Disadvantage: Sensitizes heart to action of Sp,ra| ‘on. 
(occasional dysrhythmias), tachypnea, addiction!^'"' 


CHLOROFORM 




1st agent used for labour analgesia. 
Cardiotoxic agent. Can cause death due to 

fibrillation. 

Highly emetic. Causes post op nausea/vomitin 
Hepatotoxic. 


ventricular 


g- 


Causes profound hyperglycemia so avoided in diabetics 


ENTONOX 

• 50:50 mixture of N 2 0 and 0 2 . 

• Cylinder is blue coloured with white shoulder. 

• Use of Entonox include analgesia for wound dressing 
chest physiotherapy, removal of chest drains, labour 
analgesia, and dental surgery. 

• It is good analgesic (d/to N 2 0). 


HELIUM 

• Isolated by Ramsay. 

• Colorless,odorless,inert gas. 

• Heliox is a mixture of 79% helium + 21% 0 2 

• Density is lighter than air, so useful in upper (NOT lower) 
airway obstruction. Also used to prevent N 2 narcosis. 


„ l0S ive, noble, colorless, odourless, inert gas . No „ 

, don° tde P leKOZ ° ne ayeL 

* Jiifh _ ak anaesthetic. No effect on CVS 

than N 2 0. MAC is 70% so can be gi Ven with 


in< 

'ffr> 

3^* ' n3 lgesic- 

, B/C coefficient (0.115), So fastest induction and 
^recovery- 

r3SlC etabolized in body. 

< hemodynamic stability. Most cardiostable (Little 
C °° jn BP and HR) 

^Lsed in a patient of MS with some liver compromise 

^radioactive study of CBF. 

^ side effects non teratogenic. 

Advantages : Expensive and not available easily. 

Jeeds spcC ial equipment for delivery, bronchospasm. 

0*sowm 291 

K 0 was named by Humphry Davy. 

Synthesized by Joseph Pristley in 1772. 

A | S0 called laughing gas. 

Lowest potency/efficacy (MAC 105%) poor anesthesia 

Good Analgesia. 

p 35t induction d/to concentration effect, 
fast offset (recovery). 

Kon-in flammable. Non-irritating [Safest anesthetic]. 
Colorless, odorless gas, supports combustion. 

Causes bone marrow depression —> megaloblastic anaemia, 
peripheral neuropathy, pernicious anaemia, 
i Has tendency to expand any air containing/close cavity, so 

Contraindicated in 

o Pneumothorax 

o Acute intestinal obstruction (volvulus) 

« Posterior fossa Surgeries 
« Tympanoplasty 
° Lung cyst/bullae 

° Venous air embolism, intraocular air bubble 
< Highly soluble. Diffusion hypoxia is seen in recovery 
phase. Diffusion hypoxia is also called as fink effect. 

• i es uptake of other inhalational agents. Second gas effect 
is seen 

• Pointing effect: when liquid N 2 0 and gaseous 0 2 are 
mixed, a gaseous mixture (Entonox) is formed. Entonox 
"'ll exhibit physical properties that are different from 
individual gases. 



Hher 


>«. oi;««• * w™. 

telling (u„ pl[a ' ° rld anaes,h ' sia 

H'8hpotency (M AC1.9). 

r has low boiling point (12 S°t It t 
at room temperature ^ - 5 )• It turns into vapour 

occurs when comes 1 ICC ' CrystaI fo ™at'on 

denervation ° f Skm * h can ** to 

analgesrtoh^" 1 mUSde relaxa,ion and good 

Safest V 3 C ° mplete anaest hetic agent 

Safest anaeshtetic in untrained hands. 

No effec'onhei 386 " 1 ^ Stimulates res P iration - 
Both induction and recovery are slow 

Does I not able/hl8hly eXplosive ’ Not to be used with cautery. 
Doe not sens.Uze the heart to the action of adrenaline 

(BP and respiration well maintained). 

intalaLr^r ° f nai,Ma and V ° mitling am °" g 

Only inhalational agent that preserves cilliary funtion (All 
other agents decrease cilliary activity) 


A 


ANAESTHESIA 


METHOXYFLURAIMF 

• Not in use now a days. 

• Most potent inhalational agent, as MAC is less (0.16%). 
Slowest induction and recovery as B:G is 15. 

• Non-inflammable, non-explosive. Good analgesic (like 

N 2 0). 

• Most nephro-toxic agent (Causes high output renal 
failure, highest fluride content /toxicity). Metabolites are 
fluorides, which are excreted by kidney for up to 12 days. 
FI- is toxic to kidney and causes vasopressin resistant high 
output renal failure. 

• Advantage: No reaction with soda lime. Only inhalational 
agent that has boiling point more than water (105°). 
Disadvantage: Soluble in rubber. Oxalate stones, 
hepatotoxic, most nephrotoxic. 


anu Money. 

• F' opposes ADH leading to polyuria. Maximum is seen 
with methoxyflurane: 
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ANAESTHESIA 


Methoxy > Sevo >» [so > Dos. Methoxy llurtmc results in 
potentially permanent renal injury. Less ol a prob tm wi 
modem anesthetics. 

• Among newer agents Fluoride content. 

Sevo > des > en > iso > halothane. 

However entlurane is more nephrotoxic than 
sevoflurane bec/of renal metabolism. 

NEWER FLURANES 

• Sevoflurane and halothane are sweet smelling agent, so 
they are used for inhalational induction in children. 

• Fluoride content /level is NOT or minimally affected 
by isoflurane, and desflurane. 

• Minimally/ NOT metabolized in the body -> Desflurane 

• Inhalatmnal agent of choice for : 


1. Neuro anaesthesia 

2. Cardiac anaesthesia 

3. Hepatic anaesthesia 

4. Pediatric anaesthesia 

4. Day care anaesthesia 

5. Anaesthesia in Asthma 


Isoflurane 

Isoflurane 

Isoflurane > desflurane 
Sevoflurane 
Desflurane 
Halothane 



Enfhirane 

• Epileptogenic inhalational agent. 

• Causes marked respiratory' depression, myoclonus, 
seizures. Contraindicated in renal d/s and epilepsy. 

El POINTS TO F OCUS__ _ 

4- Epileptogenic potential is seen with the use of 
Enflurane 

Atracurium —> Forms Laudanosine. 

Ketamine ->T ICP-* Convulsions. 

4- Max" uterine relaxation among inhalational —> Halothane > 
ether. 

4- Max" skeletal m/s relaxation among inhalational —> Ether > 
halothane. 

Sevoflurane 

• Pleasant smell, non irritant and bronchodilatation makes 
it agent of choice for paediaric anaesthesia. Inhalational 
agent of choice for induction in children b/c of sweet 
smell. 

• Less potent than isoflurane. 

• Sevoflurane reacts with soda lime used in closed circuit to 
form “compound A” which is nephrotoxic. 

• A/w activation of EEG and seizure activity. 


Desflurane 

• Fastest acting induction agent 

• Agent that boils at room temperature 
boiling point is very- low 22.2”C (Specij 22,2 ’ 0 )- Mel,- 
i.e. tec 6). B/G cofTicient is very l 0Nv fn Vapor i*e rs H / 
[Recall that xenon has lowest B/G 

• Does not attenuate sympathetic stim!,^'^0.i 41 

• Pungent smell. a l0n - 

• Desllurane's vaporizing chambers are h 
. Hepatic and renal blood flow are minil,! 3 '" 1 >• Jj„ 

So, Agent of choice for renal fail ure A y de Pfo Kt(| ' 
geriatric (old) patients. Sent °fch 0 j Ce 

• Agent of choice for day care (fastest ind - ° f 

• Best drug for long duration surgery. Uc,1 ° n )- 

Isoflurane 

• M/c used anaesthetic agent. 

• 10P is best maintained but can can* 

phenomena. C COr °nary 

• Renal and hepatic function minimally affect d 

• Inhalational agent of choice for : ed 

° Cardiac anaesthesia/cardiac sureerv nr , 

good), * (lr LV firncho, 

° For controlled hypotension 

° Neuro-anaesthesia/neurosurgery (mainta' 

lation and it causes min" 1 Tse in ICTt 'n autore PJ- 

tective. ’ Cere S»o. 

0 Liver transplantation (only inhalational a 
maintains hepatic venous 0 2 saturation) ^ lhat 

• Vaporizer color is purple. 

E3 POINTS TO FOCUS _ 

4- Isoflurane causes "coronary steal phenomena". 

4- Thiopentone sodium causes" reverse coronary steal pheno 
ena" or " Robbin-hood phenomena". 

4- Halothane blunts cerebral autoregulation. 

4- If LV functions are poor- opioids are prefered induction agent 
of choice. 

4- Methoxyflurane is highly nephrotoxic. It causes high output 
renal failure 

4- Isoflurane is anesthetic agent of choice in patient with renal/ 
hepatic d/s and for cardiac or neurosurgery. 

4- Fluroide level is NOT or minimally affected by isoflurane, and 
desflurane. 

4- Agents that should not be given with sodalime -> trielene. 
(trichlor ethylene), sevoflurane and desflurane. 

4- Most cardiostable volatile agent is isoflurane. 

4- All inhalational anaesthetic agents t se cerebral blood flow. 

4- All inhalational anaesthetic agents cause "Green house 
effect/global warming" and most with desflurane. _ 



t^etics and their effect on Hepatic 

/ anaesthetic l HBF 

max" iHBF by ling cardiac ompu, 

• ’ halothane he p a" ,,s 

ollorone preserve HBF. 


• Slee 


.Rav enous g a agents 


\0- 

&oj0^- 

coloured (d/to sulphur) powder. 

' pk £ iz ed by Ernest Henry', R Water and DonaleeTabem 
*"“l, F i r st used by S Lundy in 1934. 

inl veO'hig h P H(10 - 5 ' n) ’ alkaline - 
r 3-5 mg/kg- 

'' . ed in concentration of 2.5%. Cone" <2.5% causes 

' rareness in patients. 

n 5% causes pain, necrosis. 

, rone J . 

sh ould be given in veins in outer aspect of the forearm. 

' J ever give in antecubital fossa. Chances of inadverent 
* jr ,, r3 arterial injection -» Massive release ofvasoconstrictors 
^ pain, pallor/blanching,loss of distal pulse or even 

gangrene. 

H is treated by-leave the i/v cannula in situ -> Flush NS 
then -> Injection of vasodilator lignocaine/phentolamine, 
Stellate ganglion block, brachial plexus block. 

» Thiopentone 4-es ICP and Icerebral metabolic 0, demand 
by limiting CBF so cerebroprotective in nature. DOC for 

head injury' pt. 

i C/b used as an anticonvulsant (in status epilepticus) 

• C/i in acute intermittent porphyria and varigate porphyria. 

C/b safely given in porphyria cutanea tarda. 

• Ultrashort acting barbiturate becoz of redistribution away 
from brain is fast. Rapid onset GA with sedative, hypnotic 
and anti-convulsant property. 

• NaHCOj is added to improve solubility. 

• Ami-analgesic in subanaesthetic dose. 


bio ’if ° f, m --ithin 

, b ° cka * and lasts for s T' S4 '' ONMDAre «P'or 
Mockers are -+ memantine and rf ° ther NMDA TOC P'°' 
Profound analge sia and dextr °methorphan]. 

ana lgesi c effect. V 1V ' lnducti °n agent with 

P^foundana^esrcr^sr^^^t CaUS ' ng Sedation > 

simulation but only slight! r T™ ? “ ,0ne ’ mi,d CVS 
11 Tes salivation (aLn,t ^ reflexes, 

with it). P ° r 8b' co pyrroIate should be used 

Advantages j 

•totth pat« PPer 3i ™ y reteB ” D0C for f “" i 

l iss: pa,iM ,ece,vin8 tca > 

5 r^~“" ospasm ' can 

ZXSrz hr f Bp fl>«h sbp 

l o J D0C f ° r hy P ovo,emic/sh ock patients. Dose i/v 
l-2mg/kg; i/m 5-10 mg/kg. 

6- Ketamine may be anaesthesia of choice when supply of O, 
monitoming of pt and equipments are limited. 

7. Ketamine tses tone and contraction of uterus, so it can 
be used in obstetric haemorrhage. 

4. Preferred in asthmatic. Potent bronchodilator. Refractory 
bronchospasm, can respond to ketamine. 


1 KETAMINE 

1 Phencyclidine derivative. 

1 Produces dissociative anesthesia (thalamocortical limbic 
dissociation). Pt apparently remains conscious but 
Responsive. 


Disadvantages 

Ketamine Tes all pressures i.e. ICP (or ICT), IOP (or 

IOT), BP (both SBPand DBP). 

L : Avoided in 1HD, CAD, aneurysm and hypertensive 
patients. Risk of aneurysmal bleed/rupture. 

2. tlCT: Contraindicated in head injury and ICSOL patients. 

3. TlOP : Contraindicated in glaucoma. 

4. t CBF and t ICP can cause dreaming, hallucinations, 
delirium.non-purposeful limb movements and nystagmus 
(emergence reaction). Sedatives like midazolam/ 
diazepam should be co-administered. Unsuitable for 
neuroanaesthesia. Hallucinations caused by ketamine can 
be Ise by midazolam. 

• Particularly useful in burn wound dressing, skin 
debridement/graft 

• In debilitated patients in which catecholamines have 
depleted ketamine can cause myocardial depression. 
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Ketamine should be avoided in 
Contraindications to use. keiamm 
CAD. uncontrolled HTN. CHF, onenal ancur>sn^ 

n POINTS TO FOCUS 


* Ketomin , e C0USe , 5 T ICP {cerebral vasodilatation) 

+ All inhalational agents —> I ICP ice 

■> Thiopentone, midazolam,,propofol cause -* * 

* Midazolam causes -* iHR. IBP and Anterograde amnes 
+ Diazepam causes -» Retrograde amnesia 

* Busulphan and etomidate can cause —► Adrenal insuff 
■* Most pofenf -» Sufentanyl. 



MUtSTNESlA 


PROPOFOL 

• Rapid onset (w ithin 40 seconds of administration). 

• It is i.v. agent of choice for day care surgery . 

• Max" depression of upper airway reflexes, DOC for LMA 

insertion. 

• It is i.v. anesthetic of choice in pt with malignant 
hyperthermia. 

• Poor analgesia (supplementation with narcotic is required 
for analgesia). 

• Smooth and rapid induction because of rapid distribution 
and high hepatic clearence. 

• Causes dose dependent myocardial supression, 
hypotension with bradycardia, i BP, -i ICP. 

Used with great caution in cardiac patient. 

[Remember: pancuronium causes hypertension + tachy] 

1 It posses strong antipruritic and antiemetic action. 

Reduces nausea and vomiting. 

Propofol is made up of soyabean oil, glycerol and egg 
lecithin. So contraindicated in epp allergy. Open vial of 
propofol is a good culture media for bacterial growth. Risk 
of sepsis if propofol is used after 6 hrs. 

Milky white in colour. Injection is very painful because 
of oil/ lipid emulsion, so xylocaine is either mixed or 
administered before propofol injection. 

C/I in airway obstruction. It should not be used for long 
term sedation of children (<17 yrs). 


Causes maximum post op nausea and 
[EMETIC] VOlniti »>g 

Myoclonus and supression of adrenal 
cortisol level. Used for emergency purno s 0 I 

Vit. C deficiency can also develnn ° nly - 
etomidate. wi «> «* ^ 

Contraindicated in patient of porph ■ 
insufficiency. " >Tla a nd 


a dr< 


e ha| 


FENTANYL 

• More potent analgesic than morphine 

Rapid onset and rapid recovery so used f 


cat, 

si eni(icaa, 


'Odi 


tti's 


fc> "c h 


tevr 


surgery 

• Rapid injection of high doses produces 
rigidity/ chest tightness during induction Zr 
syndrome), which is more with alfentanyl ° 

• Can be given in hepatic and renal ds pt 

REMIFENTANIL 

• Ultra short acting opioid. 

• Used in TIVA along with propofol. 

• Used as infusion d/to context sensitive half lif e 
(metabolism by pseudocholinesterase) ' * ° f 3 ‘ 5 tnin 

• Intraoperative agent of choice for obstructive s! 
patient. Metabolised by RBCs and tissue esteras^^ 
problem in giving hepatic and renal failure. ^ S ° ” 0 

SUFENTANYL 

• Most potent. 

• Max 01 plasma protein binding. 


23.7 


LOCAL ANAESTHETICS 



• Sequence of blockade: Autonomic -> sensory -► motor 

• In sensory cold temperature sensation is lost first -> Heat 
-» pain -> touch -> deep pressure -» Propioception. 

• Order of recovery is in the reverse order (motor -> sensory 
-> Autonomic) 

It is a sedative hypnotic but not an analgesic Order of blockade of nerve fibres by LA 

c M h 0 j« """" (D ° ° r iHR) “ ° f B : > C fibers > AS sensory fibers > Aa ,> T e la, lb > AJ 

cho.ee for aneurysm surgery and pt. with cardiac d/s. > Ay >Aa motor. 


ETOMIDATE 


n f local anesthetic from greatest to least is 

up' ake 


as 
flic 

'fol'°' VS , eP l> intercostal caudal> P aracervical> ep idural> 

fp*?* s ciatic > subcutaneous. 

b f ^fsoM icarb,0 Z A ■ • f 

ajiio’i 1,1 .dissociated/ un-ionic form, 
ft e* th " '‘omes faster, longer and of better quality. 

□lock n e 





of allergic 

reaction 

Ucnocaine, priloca 
£6 ;' g aca ine,dibucaine 


ine. 


bup 


Ester class 


Hydrolysed in plasma by 
cholinesterase (except cocaine) 

High incidence of allergic reaction 
d/to degradation of PABA 

Eg. Cocaine, procaine, 
chlorprocaine tetracaine, 
benzocaine 


•Funda: LA having V in name belongs to amide class 
j N cept i of caine rest belong to ester class] 

, LA for >2 > r: Bupivacaine, etodocaine,ropivacaine,dibuc 

aine.tetracaine. 

, LA for <2 y r: Chlorprocaine,procaine. 

ynnC AINE (LIGNOCAINE, XYLOCAINE) 

, >I/A-> By blocking Na + channel. 

, Uses - spinal block, epidural block, regional nerve block, 
ventricular fibrillation, as local infiltration, to blunt 
hemodynamic response to intubation. 

• Xylocaine 2% is used in dose of 3-5 mg/kg. 

i Xylocaine 2% w'ith adrenaline is used in a dose of 
5-7 mg/kg. 

• Xylocaine with adrenaline should not be used for ring 
block, penile block. 

• Xylocard (Xylocaine without preservative) is the only 
preparation of xylocaine used i.v. 



Concentra" of Ligno 

Used in 


0.5% 

IV regional block 


1 % 

Nerve block 


2 % 

Epidural/Jelly (e.g. for Foley's catheter) 


4% 

Topical, spray 


5% 

Spinal anaesthesia 


10 % 

Spray 


: fel" 0Cfw ~ rtachyMrdta . 

% '«P depression' C °" VUlSi0n ’ hyp ° ,e ” !i °". «rd«c arses,. 

<ve, y 



. ^ 0re car diotoxic than lignocaine. 

. k0n8act ' n 8drug. Effect lasts for 6 hrs. 

CSF C to ZT tl0n ° f B ' " mjeCted aS a Sin8le shot *to 

. within 5min) b,ockade 

# Car d^otoxic potential “ BiCr ’ S b '° Ck ° f itS 

# buni!! 010 ^'- Pr ° l0ngS QT interVal Bret y lium is DOC for 
, ^'^'"e induced venticular tachycard.a. 

block ° f Sldn mfiltrati0n ’ e P' dura| . spinal regional nerve 

Less pjacema! transfer. Fetomatemal ratio is 0.32 so used 
n labour/ obstetric analgesia. 

# Produces differential blockade. 


TOPICAL ANAESTHESIA 

Used on skin, urethral mucosa, nasal mucosa, cornea etc. 
Agents used are: 

• Amethocaine (Tetracaine) 

^ell absorbed by mucosa 

• Cocaine 4% 

Only LA which is vasoconstrictor. Cocaine + adrenali 
co-administartion is contra- indicated. Only indication 
cocaine is topical anaesthesia of eye 

• EMLA cream (Prilox) 

0 Eutectic mixture of lignocaine 2.5% + prilocaine 2.5 
0 Eutectic EMLA cream is topically applied 
venepuncture, needle procedure and for LR 

• Lignocaine jelly (LOX jelly) /lozenges are used sometin 
to relieve sticking sensation in throat. 

• LA which anesthetize intact skin - Amethocaine, Prilocai 

• Cocaine : Causes local vasoconstriction 

• Prilocaine: Does not cause vasodilatation, hence usee 
Bier’s block. 

• Lignocaine: No effect on blood v/s. Eutectic mixt 
(EMLA cream) is used for venipuncture. 
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■n POINTS TO FOCUS_— -—- 

* felypressin is a synthetic compound with only vasoconstnc or 

action. Used in conjunction with P^° ine ; ,„ e 

* cocaine was the first LA used din,colly wh,le procatne 

A- aTlAoL vasodilator except cocaine (vasoconstrictor) 

X cZe is the only ester which is not metabolised by pseudo- 
cholinesterase. It is metabolised in liver. 

•> Shortest acting LA -> chlorprocame. 

-> Longest acting LA -> Dibucaine. 

Most potent LA —* Dibucaine. 

+ S/E in high dose convulsion, hypotension, cardiac arrest, resp. 
depression, 

•> Procaine is LA of choice in malignant hyperthermia patients. 

-> Methemoglobinemia is a s/e of —> Prilocoine, benzocaine. 

A- Ester linked local anesthetic cause more allergic reactions (d/ 
to PABA). 

■h Ester linked local anesthetic are metabolized by choline 
esterases while amide linked LA are metabolized in liver. 


MUSCLE RELAXANT 


23.8 _ 

CLASSIFICATION 


Non¬ 
depolarising 
agent (NDMR) 
(Competitive) 


Pancu 


ronium 


Intermediate 


Short acting 


Doxacurium 
P'Pecurium 
Vecu roni Uni 
Atracurium 
Rocuronium 
M'vacurium Ku 
acti ngNDMct h0rtest 


Bapacu 


r °nium 


• Depolarisng 
agents (Non¬ 
competitive) 


Shortest acting 


( B a Pidest acting 

Sch (Shortest arr 
overall) tln 8DMR 


Skeletal M/s Relaxants: Summary 


M/s Relaxant 

Advantages and Sp/f 

Metabolised by 

Histamine 

release 


Contraindications, ad/E & 
Disadvantages 


Gallamine Vagal blockade 


Renal (100%) 


• d-TC 
(Tubocurane) 


Sch (Scoline) 


• Pancuronium 

Vecuronium 

Mivacurium 


Atracurium 


MR of choice in obstetrics, 
Ganglionic blockade, 

Good for arterial/vascular Sx 

Shortest acting MR, 

MR with fastest onset, 

Vagal & ganglion stimulation 

Preferred in hypovolemic 
shock, longest acting 

Most cardiostable, 

M/c used clinically 

Ultra short acting NDMR 
(duration 12-18 min),So 
given by continuous infusion 

Safe in renal/liver d/s 


Renal failure, MG, pregnancy 
Crosses placenta , less potent 

+++ (Max'”), Myasthenia gravis 

44bp 


Pseudocholinesterase 


Liver, renal 
Liver 


- (virtually 
nil) 


Avoided in Spinal cord injury, burns 
cerebral palsy, 48h-9mo after injury’ 
C/md in AIP,DMD, malignant hyperthermia 
CVS instablity, max'” vagal block (Causes 
hypertension with tachy), renal failure 


Pseudocholinesterase 


Slow onset 


Hoffman's elimination 
(70%) 

Ester hydrolysis(30%) 
—> Laudanosine 


Laudanosine —> Seizures, anaphylaxis 


Cis-atracurium 


4 times more potent than 
Atra, Less histamine release 


100% Hoffman's 
elimination, 
Laudanosine levels are 
much lower 



Rocuronium NDMR with fastest onset By liver 


Least potent NDMR, causes pain on i/v 
injection 


(Slon-depolarising Block 











stirtnilation 

s (jrruilation^ 

facill'tation 


uffour 


»ta rlic 




No fade 

Fade 

No fade 

Fade 

None 

+ 

None 

Antagonise blnrv 


(U , 0.4) is seen with NDMR in a 'train of fou r - 

( fid'M ( 

fJ< ia nic potentiation is seen in NDMR. 
i P° s ‘ '^jne antagonises competitive blockade. 


Prolonged a pnea 

_ CS IQP ’ ICP 3nd intra gastri c pressure. 

+ p° S . t0pfascicu,ati on/myalgia 

op shivering is caused by ^ 

^ost op muscle rieidih, r \ Methane 

ketamine, Sch 
Oroperidol 


* 

4 


. -1 muscle tone 

Post °P catatonia 


Mivacurium 

Shortest 


|S„xameth°nium/scoline) 

polarising MR- < Acls b S P crslsl > : nl depolarisation). 

' .,flife 18 months (if unopened). 

Shortest acting MR. 

Most rapid onset of aetton and shortest duration of action 
' Used for Rapid Sequence induction 
Onset of action 10-30 sec, duration 3-5 minutes. 

, Metabolised by plasma cholinesterase by rapid hydrolysis. 

(Ponot require antagonists for reversal of blockade). 

, |„ pt with pseudocholinesterase deficiency duration of 
action is prolonged, which c/b managed by IPPV, FFP’s 

neostigmine. 

, Dose 1-1-5 mg/kg. 

phase I block (causes 


metabolised b! n f i ,DMR ' D(,CS " 01 " eed reversal as rapidly 
a sconHtmous^nfuslon. PSeUdOC * 10 * ineStCraSeS ^ ““ d 


Atracurium 


Normally causes pnase i diock (causes muscle 
fasciculations and then relaxation) but repeated and large 
dose (>7-10 mg/kg) can cause phase II block and features 
ofNDMR like fading and reversal with neostigmine, 
i Does not cross placental barrier, so good for operative 
obsteterics and LSCS 

• Can be given in myasthenia gravis but is avoided in 
Duchenne muscle dystrophy (Here propofol is given). 

• Causes hyperkalemia and leads to cardiac dysariythmia 
and cardiac arrest in patient with bum, massive tTauma, 
neurological d/s, tetanus, myopathies, severe intra¬ 
abdominal sepsis. 

• S/E 

0 Postoperative muscle soreness/myalgia 
0 Bradycardia common in children esp after 2nd dose, 

0 Cardiac arrest (Sch acts on SAnode) 

Hyperkalemia (seen in bums < 3 month, tetanus, S.C. 
■miry, LMND, CP, Duchenne muscle dystrophy) 


• Short acting NDMR. 

* ** "»» renal or hepatic disease. 

Hoffman degradation (inactivation of dtug in body 
Ul s y spontaneous molecular rearrangements and its 

spontaneous elimination at normal body temperature and 
PH) is seen. Also metabolized by ester hydrolysis. 

Its metabolites are: Laudanosine (epileptogenic property) 
and acrylate. 

• Causes histamine release, anaphylaxis, seizures (d/to 
laudanosine). 

• Does not require neostigmine for reversal. 


Rocuronium 


» Intermediate duration.fast acting NDMR with onset of 
action within 90-120 seconds in a dose of 0.5 to 0.6 mg/kg 
and 60 - 90 seconds in a dose of 0.9 to 1.2 mg/kg. 

1 Action lasts longer. 

Used for RSI (rapid sequence intubation) where Sch is 
contraindicated. Can be used i/m. Injection is painful. 

Rocuronium has replaced vecuronium in countries where 
it is available. 

Sugamadex binds to rocuronium. Used for its reversal 


Rapacuronium 


New steroidal NDMR with rapid onset of action. 
Least potent. 


ANAESTI 
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Least CVS adH, short duration of action. 

rd«se ^ severe bronehospasm. so 

therefore w ithdrawn from market. 



POINTS TO F OCUS 


■y M/c used SMR in routine surgery 
■> Most potent SMR 
•y Least potent SMR 
■y Least potent NDSMR 

(SMR = Skeletal Muscle Relaxant) 


Atracurium 

Doxacurium 

Sch 

Rocuronium 


Alcuronium 

• Onlv muscle realaxant which cause anaphylactoid reaction. 


POINTS TO FOCUS 


■y Shortest and fastest acting MR (Overall), 
least potent 

■¥ Shortest acting NDMR (CNMB) 

■y Fastest acting NDMR 
•y Longest acting NDMR 

(Doxocuronium is not used now) 

■y MR of choice to i BP in arterial surgery 
~y MR of choice to maintain BP in arterial 
surgery 

(CNMB = Competitive NM blocker) 


Sch (Scoline) 


Mivacurium 
Rocuronium 
Doxa >Pan 
curonium 
d-TC 

Pancuronium 


D-TUBOCURARINE(D-TC) 


Gantacurium Chloride 


New skeletal muscle relaxant (NDMRy 
III clinical trials. 


under, 


8oi n 


'8ph a 


Galamine 

. Least potent MR but potent vagolytic. Not used now a 
days. 

• S0% excreted by kidney. 

• Contraindicated in pregnancy, renal disease. 

. Patient suffering from \fG are most sensitive to gallamine 
(competitve blocker of Ach more weakness). 


Gantacurium in development phase ** 

acting. When developed cysteine an^'n ** the K 
used for reversal of gantacurium It i s f edroph oiii u ’**' 
nium) and shortest (>mivacurium) 

If approved it can be used as an altem~- s °f^ 


endotracheal intubation. 


atiy e 


S, 


ch fo t 


MALIGNANT HYPERTHER MIA 


Life-threatening genetic abnormality 0 f 

r*hor/K\/ ex'm n sills of i /> ^ 


char/by sympathetic stimulation tachycarH• 

TRMR. hvnerkalemia muvrlc j-. . la > tachv„. 


TBMR, hyperkalemia, muscle rigidity ,, hynprt 


‘ypnea 

l0t k Di C 


and fever.Seen in children of m/s dystroph 
Masseter m/s rigidity’ is the earliest de/ • • 
hypercapnia is the earliest biochemical chan'^ S ' gn and 
Sch causes MH in immediate post op per j od , 8e .‘ 
tse in End tidal C0 2 (ET CO-,). hours) 

T/t: 


Cooling of body, hyperventilation with O 
Specific antidote : Dantrolene - sodium (Brom 
also useful). Dantrolene sodium interferes with hT Ptlneis 
of Cations from SR (sarcoplasmic reticulum) 

- Decrease intracellular Ca^ 


ryanodine receptors 


Triggering anesthetics 

1. Fluorinated anesthetics, 
vapors 

(Halothane, isoflurane, 
Methoxyflurane) 


Safe anesthetics in 

i.n 2 o 


2. Depolarizing blocker 
(S-ch, Decamethonium) 

3. Ether, some neuroleptics 


2- Propofol, Ketamine, 
opioids, Barbiturates, 
sodium pentothal, BZD 
3. NDMR (d-TC) 

LA 


• Not used now a days. 

• les BP. 

• Induces histamine release and promote ganglionic 
blockade. 

It requires reversal with neostigmine 

It does not cross placental barrier, so M/R of choice in 

obstetric patient. 


NEUROLEPTIC MALIGNANT SYNDROME 


It occurs with high dose of potent antipsychotics. Symptoms 
develop w’ithin first 2 w'eek of an antipsychotic drug t/t/. 
NMS is a catatonia like state manifested by extrapyramidal 
signs. Blood pressure changes, altered consciousness,and 
hyperpyrexia. 

It should be considered in d/d of malignant hyperthermia. 



lient 


dev 


, e ]ops inaik gd rigidity, immobility, tremor 
piousness. Fluctuating BP and heart rate 

. . _v/vvl RP\ 


pa " 1 ’ 1 ^iconsciousnc^, * 

be P resents m blood increasedcreatinine 

, bl> og ° kin ase)- Elevate d creatine k. imeanlle^^oc^ 

r |l05p hift to left are P resent ear, y ln abou t half of cases 

,vitl> asri 

» C op antipsychotic and give i/v dantrolene 
' groVnocriptine (Anticholinergics do not help) 


\9 





jjeostig^ 1 ne 

i C h esterase inhibitor. 

* reaS es the availibihty of Ach at NMjunction. 

# nshould be combined with anti-cholinergic drugs (Glyco- 
' folate or atropine) to prevent muscarinic adverse effects. 


jugatn 


madex 


, sugamm adex is a selective relaxant binding agent (SRBA) 
,hat provides rapid reversal from neuromuscular blockade 
induced by the NMBAs, rocuronium and vecuronium. 

• Rapid reversal from any depth of rocuronium or 
vecuronium induced neuromuscular blockade. 

• Significantly faster speed of reversal versus neostigmine 

, Low risk of residual blockade. 

• M/A:Sugammadex forms a complex with the NMBAs in 
the plasma. 

• Dose: depends on dose of NMBAs and depth of 
neuromuscular block. 

• Dose-2- 16mg/kg 

• Advantages: 

° Effect is not altered by acid base status of plasma 
« Does not interfere with anticholinestrase 
0 No autonomic side effects 

c The complexes are not metabolised and are excreted 
unchanged in urine. 


23.10 


PEDIATRIC ANESTHESIA 


* Best inhalational (volatile) induction agent -> sevoflurane. 
Narrowest part of larynx is cricoid —> to avoid pressure 
necrosis of it, uncuffed tube is used in neonates and small 
children. 


•**> Cgosc'/peTs^ “ P “ S ' raiEM blade 

"duetbn agent of choice ; 

is already present/oth"'^ UCtl ° n ‘ S ‘ ntravenous ifiv - access 
O D«tfET 0therwi «inhalational. 

0 I/v rapidVeting 3 ^^' SeV ° flurane in N :° aad 0 2 
I acting -> Thiopentone, propofol (>2 yr) 

f/b NDMR 

° Best i/m agent -.Ketamine 

Ayre’sTnie 2 ^f!p 8 r hlld * Jackson Ree ’ s modification of 
y sT piece (JR Circuit) or Mapelson F. 

prevLnf aC \ area ' S larger 50 Pr ° ne f0r hypothermia (to 
Ca..H I >P f her ™ ia ’ non shivering thermogensis occur) 
Lauda, block is m/c used for postoperative pain relief in 
' dren in lower abdominal, perineal, or LL surgeries. 

Uuiclren with congenital myopathies are susceptible for 


A 


ANAESTHES 


1- Marked hyperkalemia 

2- Malignant hyperthermia 


3. Occulocardiac reflex 


Avoid scoline 
Avoid triggering agents 
(Sch, neuroleptics, 
volatile agents e.g. ether 
and fluranes) 

D/to traction on 
extraocular m/s during 
surgery’ it is trigeminal 
reflex, leads to 
bradycardia and sinus 
arrest) Treated by inj 
atropine, deepening the 
plane of anaesthesia, 
stop scoline. 

In male children < 2yrs avoid scoline d/to risk of dangerous 
hyperkalemia in an undiagnosed case of DMD. 


I POINTS TO FOCUS 


J 


A child with exostrophy of bladder + renal failure was posted 
for repair, MR of choice is -* Atracurium 
f A child with Duchene MD was posted for surgery, anasthetic 
agent of choice is Propofol. 


23.11 


OBSTETRICS ANESTHESIA 


Regional Anesthesia is preferred over GA in pregnant 
patient b/c of risk of aspiration and difficult airway d/ to 
edema. 

Prolonged labour can lead to carpopedal spasm d/to 
hyperventilation -> alkalotic/hypocalcemic tetany. 



Scanned by CamScanner 















































preferred for labour analgesia. 


. Epidural anesthesia is jdural analgesia) is 

Drug useful in painless 'abo < P use d b/c of 

bupivacaine 0.5% 

, 0 „ (0.3) wonutemal ra ,uo.J J se whi |e motor 

blockade i.c. sensor) blockade at 
blockade at higher doses. 

• Epidural anesthesia prolongs labour } 

• Indication of GA 
o Manual removal of placenta 
o Fetal distress during second stage 
o Tetanic uterine contraction 

. TTiiopcnlone (and propofol also) is .he induction agent 
choice. 

• MenJeison s syndrome . .. 

Aspiration of gastric content during anesthesia. Risk 
factors include pH < 2.5, gastic volume >25 ml. It c/b 
prevented by 

o Aspiration prophylaxis with sodium citrate, H, blockers 
o Rapid sequence Induction i.e. 

1. preoxygenation 

2. Sellick's manoeuver, 

3. i.v. Induction/Sch intubation. 

• Supine Hvpntcn.sion syndrome: 

Ocurrs d to compression of IVC by gravid uterus and is 
seen in last trimester (>20 wk pregnancy). M/m includes 
lying in left lateral position or displacement of gravid 
uterus by keeping wedge under right lumbar region to 
prevent this complication. 

• Anaesthesia induced hypotension during LSCS 

Phenylephrine is better than ephedrine for the t/t of 
hypotension during LSCS anaesthesia. Phenylephrine 
is an a, agonist, while ephedrine is indirect acting 
sympathomimetic. Supraventricular tachycardia, fetal 
acidosis, nausea vomiting and tachyphylaxsis is common 
with ephedrine while phenylephrine is a/w bradycardia but 
fetal pH is maintained. 

• Drugs used for obstetric labour analgesia —> Entonox, 
pethidine 

• Drug useful in painless labour —> Bupivacaine 

• Pudendal block is useful in episiotomy. 

Some Other Points: 

• Tumescent anaesthesia -> Large volume of diluted 
lidocaine, bicarb and adrenaline is used subcutaneously 
before liposuction to limit blood loss and pain. 

» Smoking should ideally be stopped by 6-8 wks before 
surgery (Time required to increase ciliary' motion). If 
smoking is stopped within 24 hr, I carboxy Hb can cause 
shift to right. 



23.12 


ANESTHESIA IN SPEcIal 
SITUATIONS 


Anaesthesia in Geriatic pt/ Elderly 

• Elderly persons require less dose of ana 

not* related nhvsiolnpiml _ es thetic 




age related physiological changes age nt 

Induction agent of choice: Etomidate thi 0 
lnhalational agent of choice for maintai , Pem ° ne - 
sia: Isoflurane/desflurane. Ce °f ana esi ^ 

Methoxyflurane is nephrotoxic, so should 
More prone for post-operative delirium ^ ^ Used - 
Post Operative Cognitive Dysfunction (p 0CD 


Anaesthesia in a Patient of Epilepsy 

• Enflurane 


Sevoflurane 
A tra curium 


Causes GTCS. So cmtn . 
stezure disorder. n ° c 


: ated 


Ketamine 

Rocuronium 


Can rarely cause convulsions 
Its metabolite laudonosi ne Can 
convulsions, avoided in epil epsv 
Increases ICP-> Convulsions 

No effect on ICP -> Safe 


cause 


Anaesthesia in Renal Failure Patient 


We should avoid volatile agents like enflurane 
rane, methoxyflurane (Prefer -> Isoflurane 
halothane) ’ urane > 

M/R to be avoided are -> Gallamine and pancuroni 
(prefer -> Atracurium, vecuronium) m 

Pethidine should be avoided in renal failure 


Anaesthesia in Asthamatic patient 


Drugs safe in Asthma 

• Best inducing agent 


Best GA in status 


Best skeletal MR 
Other GA safe in 


-» Ketamine, propofol 
-> Ketamine (relieves 

bronchospasm) asthmaticus 
-> Pancuronium, vecuronium 
-» Halothane (it inhibits cough, 
asthma pharyngeal and 
laryngeal reflexes, produces 
bronchodilatation) 

[N.B. Thiopentone sodium is contra-indicated in asthma as 
it precipitates bronchospasm] 



re ta 


<rium. 


Vec^'aticf^ 6 pt AtmCUrium 

ir leaned a * entS /n Chr ° niC alcoho,i ^ -> lsof, Uarane 


* at* 




■ for Cardiovascular Surgery 

>uc$lO * u 

]t>eS n agent of choice for R -> L shunt (Cyanotic HDt 
tl on a fc nu 


Ket3 "e ketamine Tes systemic vascular resistance but 
e£ aUi * . „,,lmonarv vascular resistant .. 




,tsek eiau . ‘^oiance but 

(B ec3U nt r s e pulmonary vascular resistance, and thus 
i° eS n , t R-> L shunt) 

. .cHOt 1 . ■ 


,'S n ot 


R shunt 


icCS in a pediatric patient with L 
• l^ Ctl °uc HD) is done by -> Sevoflurane 
lAC>3 v other i.v- induction agent except ketamine 
° r is maintained in cardiac patient with 

\naestnesi 

1 A +N ,0 + opt° ld s- 

hetic consideration in Special Situations 

^tient with SCD (sickle cell trait) posted for surgery, in 

left arm 

piquet should be avo.ded as it can produce 
vasocostriction and stasis of blood leading to hypoxia. 
[VRA (Heir's block) should be avoided 
, l patient with mitral stenosis is posted for surgery. He is 
having some liver compromise -> 

Preferred inhalational agent for him is Xenon and sevo. 

, Anesthesia in burn patient 

Sch is safe in 1st 24 hrs. Ketamine for dressing changes 

andescharotomies. 


Anesthetic agents of choice for 


Condition 


i Daycare 


Epilepsy 


Neurosurgery 


Propofol (i/v), 
Desflurane (inhalational) 


Thiopentone 


Isoflurane 


Renal failure/hepatic failure 


ECT [Electro convulsive 
therapy) 


' Bronchial asthma, COPD 


Isoflurane 

Cis- atracurium (M/R) 


Methohexitone 


Ketamine (i/v), 
Halothane (inhalational) 



i j i yj mr ip; 

t^/proX/enCfr ed ! ndUrtl0n ^ ‘ S isofiurane 

30 mmHg. / t, 0r '° n t0 maint PaC0 2 b/w 25- 

^ ZaTsofe 01 $Ur9ery barb,tUrate5 ' 6ZD ' S ' P ro Po/eto ore 


Drugs for Day Care Surgery (OPD Anesthesia) 

• Inducing agent of choice -> Propofol 

• olatile anesthetic of choice -» Desflurane 

Analgesic -> Remifentanyl 

Muscle relaxant -> Mivacurium, 

atracurium 

[Remember that alfentanyl, remifentanyl, mivacurium 
although are theoritically best agents but are not available 
in India.] 


Discharge Criteria for Day Care Surgery 


• Patient should be managed with oral analgesics. 

• Vitals stable. 

• Responsible adult accompnying. 

• ASA grade I - Ill. 

• No hematoma. 

• Walk easily. 
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ASA Grading for risk of anaesthesia 

... ^»Actt*nilC C 


• Grade I 

• Grade II 

• Grade III 


Patient w.th no s> ontro]|ed) 

Mild system"-' ds f jlh functional 

Moderate systemic d,s «« 


Grade IV 


Moderate systemic 

limitation- w jth cons tant threat to 

Severe systemic a 


Grade V 



Grade VI : 


Moribund patient which is gomg to die 
within 24 hr with or without su fe 0 

Brain dead patient for organ donation. 


MKTHBIA 


Stages of anaesthesia 

• Described on ether by Guedel. 

Stage of analgesia 
excitement (pupils dilated) 
Surgical anesthesia. Has 4 planes 

° , a I_„.,a> M flV 


I 

II 

III 



Smoking should ideally be stopped by 6-8 


surgery (Time required to increase ciliary - ~ u<:)0r « 


Wk5 bef 0l 


_ Moving eye to fix eye. 

_ Comeal reflex lost 
_ Light reflex and laryngeal reflex 

lost 

Plane IV — fully dilated pupils 


smoking is stopped within 24 hr, decrease „ L moti °n). p 

ecarb °xyHb 


Plane I 
Plane II 
Plane III 


cause shift to right. 


can 


IV : Medullary paralysis/ coma 


IV . ivicuuiiai/ *- 

Intubation c/b done in stage III, plane III. 


Drugs before surgery/Drugs assesment in PAC 


Advice 


Remark 


Last meal time before anaesthesia (Fasting guider 

• Fasting guidelines recommend stoppage of 
o Clear fluid —> 2 hrs before Sx. 

o Breast milk —> 4 hrs before Sx. 

° Top milk/solid food —> 6 hrs before Sx 

• If carbohydrate containing clear fluids are gi Ven 2 
prior to surgery orally, it reduces the risk of PQNv 3 ^ 


• Anti-coagulants 

■ Warfarin 

■ Heparin 

• Antipsychotics 

• Lithium 


TCA 
• SSRI 


• MAO inhibitor, 
(reversible) 


Discontinue 4-5 days before 

Delay s/c heparin till block 

To be continued 

To be continued Potentiates DMR 
and NDMR 

To be continued Tsensitivity to CA's | 

To be continued Check 

s. electrolytes, 
hyponatremia 

Omit 24 h prior to Sx 


23.13 


DIFFERENT BLOCKS 


IVRA /Bier's block (I.V. Regional Anesthesia) 

• Large amount of LA is injected in veins after using 


• MA 01 (irreversible) 

■ Tranycypromine, 

■ Phenelzine, 

■ Isocarbazide, 


Stop 10 days - 
2 wks prior 


tomiquet. 

• Lignocaine without adrenaline is the DOC. Prilocaine 
(0.5%) is also safe. 

• Used in both UL and LL i.e. forearms and hands (e.g, 
reduction of colies #). 

• Bupivacaine is contraindicated for IVRA bec/of its high 
cardiotoxicity which may occur after release of tomiquet. 

• Contraindications for IVRA: Raynaud's, SCD, scleroderma, 


■ Sele gilline 
Combined pills 


POINTS TO FOCUS 



Stop 4 wks prior 


rf- Tomiquet time for UL is 45-60 minutes and for LL is 60-9C 
minutes 


A* 


itf a 




oU5 Anaesthesia (TIVA) 


care surgery, neurosmgery. ^ 


r 4 for day C rnroPofol and Ramifentanil is used 
ii<e d ,;r.nofP ru * . , - ~ 


, %bin ati ° n ° na l which c/b used: 0 2 , NO, N 2 0 


<,in^ ,at, °; e a r jnhalationa! induction andmaintenance- 
Stagf ° duc ti° n with minimal coughing and 

^ l' icC ° ljll control depth of anesthes,a - 

' less p ° N , V 4 , ce rebral metabolic rate are favorable for 

° 1C0 F an 
’ ur osuV ery - 


n £L 


in 


, 0lo ck (Epidur a| S 3 C f al S'ock) 

(i i0 * on | y used regional anaesthetic technique 

• !t i$ COr for perip erative and P osto P erative pain relief. 

' c hi' dren °\ i n children for perineal surgeries, genitourinary 
, M3inb /used 

erics- 


surg 


TTiei-e 


h j a l plexus B|od < 

many appr° aches oFbrach > al plexus blocks 


, lC l ( ,vici<lar block: 

i S"P' 1 t i 10 d of brachial plexus block. 
He used men _., . 


NtC , UitU /i ‘lock used for forearm and hand surgeries. 

hiliory u ‘ u 


, Interso 


sC alena e block: 


In 


Clavicular approach upper arm surgeries. Interscalenae 

in* UJ ~ _I C. _ 


,S 


•oach is preferred for shoulder. 


Used for lumbar sympathetic chain. Decreases pain in 
pancreatic cancer, stomach cancer. M/c side effect is 


postural hypotension. 


Retrobulbar Anaesthesia 


, la is injected behind the eye into the cone formed by 
Extraocular muscles (b/w LR and IR) 

* Effectively blocks all EOM within seconds except suprior 
oblique. 

» Affects the ciliary ganglion (Results in pupillary dilatation). 

• S/E: Retrobulbar h’age, optic neuritis, 
rupture,vasovagal attack. 


globe 


ZD Hyjl 


PAIN MANAGEMENT 


• If a patient undergoing thoracotomy complains of severe 
pain, he should be best managed by IV fentanyl. 


• Sysemic opioid, ai™ Peri ° dina th or®>.omy pa, i, 

hacl: ground pain CITec,ive in comrol] 

* Pain scale- 


of Eastern Onto C p HEP0ES scal '(Children's Hos 
' Pa '-n rating i„ dex(p “ d f ° r '<» based 

" Number orwords used. 

° PlKem pain intensity 

uitinoda! analgesia is used for postop pain control. 


23.1 S 


ad/e of anaesthetic and 

RENTED DRUGS 


by Sch. 

Fentanyl 

Ketamine 


M/s 


Methemoglobinemia is seen with- 
0 Prilocaine 
0 Lignocaine 
0 Benzocaine 
° L4 2 0, Nitrites 
Sulfonamides, phenacetin 

• Muscle pain/soreness 
Muscle spasm (intra-operative) -» 
tMuscle Tone 

• Opioids (fentanyl, sufentanyl, alfentanyl) induce 
rigidity or Chest wall rigidity. 

(i) Bronchospasmodic -> Ether, N 2 0, thiopentone. 

(i) Bronchodilator -► Ketamine, halothane, 

promethazine, morphine. 

• Intra-arterial injection of thiopentone causes —> intensi 
pain, inflammation and necrosis 

Intra-venous injection of thiopentone -> No pain 
Intra-venous injection of propofol ->• Pain 

• Propofol supports -> Growth of bacteria. 

• Ketamine produces —> Dissociative anaesthesia. 

• In MG —^Sensitivity of Gallamine and d-TC is increase 
while that of Sch. is decreased. 

CVS Ad/E —» Halothane > Enflurane > Isoflurane 

• Ether, Iso-, Sevo and Enflurane does not sensitize the hea 
to the action of catecholamines/Adr. 

• Drugs which sensitize the heart to the arrythmogen 
action of catecholamines /Adr are— 

Halothane, methoxyflurane, trichlorethylene, Cyclopn 
pane, chloroform so these drugs are not used now a days 
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Anaesthetic Consideration at mg ' 1 Altitude 

• • ’ altitude: 


.1MU * — "V * 

volume overload. 

result of the h*g.b 


When conducting anaesthesia at "T 

• The risk of peri-operative hypox 

. There is Tse risk of overload. 

• Tse blood loss than 
venous pressure. 

• Tse risk of hypothermia. 

Summary of common adverse effects of 
anaesthetic drugs 


than at sea level. 


have 


Halothane, propofol 


Tier 


I Ketamine, halothane, Sch 


Jr ICT 


Isoflurane, propofol, etomidate. 


T/Ot 


lawiiuiutiv., r “ r-' 

lignocain e, cyclopropane, BZD 
Ketamine, Sch, N20, etomidate. 


Jr IOT 


Epileptogenic 


thiopentone 


Halothane, morphine 


Coronary steal 


Highly nephrotoxic 


Enflurane > Sevo 


Isoflurane 


Methoxyflurane 


Adrenal supression 


Etomidate 


Methemoglobinemia Prilocaine, benzocaine 


l • Bone marrow supression N 2 0 


J■ Hepatic blood flow Halothane (Max), Isoflurane (least) 


Corosion of metal 


Halothane 


l/v injection is painful Propofol 


I/a injection painful Thiopentone 


Chest wall rigidity 


i Fentanyl 


Hyperkalemia in 
paraplegia 


Suxamethonium 


• Myocardium 
sensitization 


Halothane, cyclopropane, trielene 


POINTS OF SPECIAL MENTION 


3.16 1 _ 

Plasma cholinesterases degrades 

° Sch. 

0 Mivacurium, Atracurium 
0 Propanidid 




‘aiti 



“ion 


ETt 


Can 


o Rentifentanyl 
o EsmoLol 
[Mn: PLASMA-R] 

• Etomidate and propofol nave no 

Ketamine produces Nor ketamine 
produces hydroxymidazolam. ’ 11 ' 

• Esophageal carcinoma requires one ] u 

deflation of another lung. Robertshaw and I entiIa, >on a 
used. Double lumen tube ^ ar land tu^ 

• M/c cause of hypoxia with one | ' S 

malpositioning of tube. ® Ve ntil at 

• Left lobe is the best region f or aS c.m • 

intubation. 131 i°h j n 

• Flexomctallic tube: Used for spine, head 

and for surgery in prone. 3nd 

• Coles tube: Used in children. 

• Pol cud's tube: Used for microlaryngeal s 

• Zeolite is aluminium hydroxide to absorb^ 
provide 95% oxygen. Electronically powered ' tr ° een ' 

• Muscle relaxant d ‘ 

° Safe in renal failure-Atracurium, Vecur • 

° Safe in liver failure - Atracurium' ° niUm 

• Phase-II blockade is seen with Sch 

• Maximum respiratory depression is seen with 
fentanyl (+++) and minimum with pentazocine m0rphine ’ 

• Head tilt - chin lift maneuver: 

° Used durin 8 assisted ventilation to secure ai 
° C/ind in cervical spine injury Irvvay 

Jaw thrust technique: Can be used in cervic i 
injury where head tilt should not be done 3 Spuie 

. Sellick's manoeuvre: To prevent regurg iWon 
is applied on mcoid cartilage which compresses L i' 

gus against vertebral column. This is done durineTo 
sequence intubation. ° ap,( I 

TRUP manoeuvre: Pressure over thyroid cartilage (h, 
pressing it rt., P ost.and upward). Used to aid in intubation 
IfeiinlicITs manovure: Used for FB removal Sudden 

pressure applied from back of the pt. by both hands belo. 
the costal cartilage. 

Breur Lockguard reflex: Light anaesthesia and 
cervical dilatation (eg during anal stretching) can initiate 
parasympathetic overactivity causing Iamgospasm, 
brochospasm, bradycardia and even cardiac arrest 


Causes of sudden Jse in end tidal volume in anaesthetised 

pt. 

° Low CO, venous air embolism, circuit disconnection 


k 


„ ry einb° ,isrn 
p,l<';ent» 0,ism 


nS * 1,r 
£* tU 3r rest 

raf d “ diivering « seen with: 
■ntb' e ‘ - **- : — 


* Factors t h at , 
' n,yr oiddiseas e n0tefreCtMAc 


are 


Sex-male or female 


4 ^' Lie). cyclopropane, thiopentone sodium, elhe, * ** oldboyiTT* 31 * 3 ^® 

garnet" of pos,-operative shivering C W,0 P'')'. He has Duchenne muse" 

' .dnl. clonidine. dexamethasone Procedure. 7-k, „„„ undergo tendon IcnMh..:... 


w i tsttU"' , donidine, dexamethasone 

Dt'd- . a , tran 1300 ’ 

•jt* 

AMP otenS, ° n 

M* 6 . , rt hroscopy, some endoscopic surgeries 

mired m 3rt 




pnig 5 USe lopr usside ’ NTG ’ Trimeth °P han - Arphonod 

'sodi^^Esmolol or propanolol) 

• ^ f_fl, irnna m/n 


; - bl0C tna, 3 S ent ' Isoflurane m/c, halothane, enflurane 


n3l - 

'^"''nidural block, positioning of patient is also helpful 
* SP in3l ;fp should be maintained at 50-60 mm Hg in ASA 
, Jltf MA 
ipaii ent 


,,Anaesthesia day is on 16th October. On 16th oct 

‘IQ a _1 rim* firna 


' I was used first time. 


1846 ether 


SwiE IMP. NEGATIVE POINTS 


caused by atropine in pre-anesthetic medication 


I NOT 

gronchoconstriction. 

procaine 
anesthetic 


and Bupivacaine are not used as a surface 


, fjOTcausedbylpratropiumbromide— >Bronchoconstriction 

i N'OTa vasodilator LA —> Cocaine 
, NOT used in clearing airway -> Head lift 

• Ba g and mask ventilation is NOT indicated in 
Diaphragmatic hernia, MAS. 

1 Drug NOT useful for induction in infants -► Morphine 

• NOT true about pneumatic Anti-shock garments -»T CO 

1 NOT used as surface anesthetic-^Procaine and 
Bupivacaine. 

• NOT used as in Beir's block Bupivacaine 

• NOT used for controlled ventilation -» Mapelson A system 
orMagill circuit 

• Flat capnogram is NOT seen in -> Bronchospasm 

• Apt with sickle cell trait is posted for surgery in left arm. 

( l° T{0 do ls IVR A (Intravenous regional anesthesia) 

' 0T true of xenon anaesthesia -> Slow induction and 
slow recovery. 

OTan adverse effect of neural opioid —> Itching, low BP, 
nausea, vomiting. 


oystrophy. He has T , fl ° m D “chenne^T r 
Procedure. Th^ ^eng 0 tendon lengthening 
be: stappr opnate anaesthetic agents would 

A r_ j 


-“bvmo wuuiU 

A - Eduction with i v ti,- 

for maintenence '° pent0ne ^ and N 2 0: and halothane 

B - Eduction with i v «. 

m aintenence Uxam ethoniumandN 2 0 :and 0 2 for 
c - Induction with iv <■ 

halothane for mainteneLe me **'° n ' U,n " 4 N >° ; a " d 

[Ans.: (D) Induaim^L ^ N ‘° and ° i for mainte "en« 

”***•«"*>** Os*. 

“ToCSaTLZ P,iM ' f0r mali ^ aM h ^™' a 

N|0 and propofo! am safe 8 '* Sh0UW b ' aV ° id ' d ’ ' vhile 


A 


ANAESTHESIA 


to labow'roornf 11131 1 With COaraa,ion ° f a °rta is attained 

<* ~ ic te c°L;r„ v f chS mich of fo,iowins 

A. Spinal anaesthesia 

B. Epidural anaesthesia 

C. General anaesthesia 

D. LA with nerve block 
[Ans. (C) General anaesthesia] 

rivT/V7* aC i. leS10 7’ SUCh 3S a ° rliC out fl° w obstruction, 
right to left shunts,1 venous return, and 1 systemic 

resistance are so grave that they make regional epidural 

and spinal anesthesia hazardous. GA has rapid induction, 

ess hypotension, better airway and ventilation, better 

recovery. So GA is preferred in patient with Co A. 

A 20 year old female presented with early pregnancy for 

MTP in day care facility. Which of the following induction 
agent is preferred- 

A. Thiopentone B. Ketamine 

C. Propofol d. Dizepam 

[Ans.: (C) Propofol] 

Propofol is preferred for day care surgery 

Only agents which are rapidly eliminated are used for 

this purpose; e.g. propofol for induction of anaesthesia, 

alfentanil, renifentanil, N 2 0, isoflurane, sevoflurane or 

desflurane. 
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• A severly "2 ' o'f'"dmis"on he stalled 

deteri^hag^e most probable culprits is/aro 
A.ftomidate B.Optoid 

C. Propofol D. Barbiturates 

[Ans.: (C| Propofol] ho>lrs of 

Propofol infusion syndrome. Seen aner 
continuous infusion of propofol in ICU. Found m cases 
cardiomyopathy, rhabdomyolysis, and bradycardia 
A a I s ear old female with a history of hypersensms ,,y 
,0 neostigmine is posted for an clcct.ve LSCS under G . 
Muscle relaxant of choice in this patient is- 
A. Pancuronium B.Atracurium 

C. Rocuronium D.Vecuronium 

[Ans. (B) Atracurium] . 

Atraeurium is metabolized by Hoffman's elimination 
so it does not required reversal of N-M blockade w.th 


neostigmine . , . 

• A patient was administered epidural anaesthesia with 15ml 
of 1.5% Lignocaine with adrenaline for hernia surgery. 
He developed hypotension and respiratory- depression 
within 3 minutes after administration of block. The 
most common cause would be : A. Allergy to drug 
administered. 

B. Systemic toxicity to drug administered. 

C. Patient got vasovagal shock. 

D. Drug has entered the subarachnoid space. 

[Ans. (D) Drug has entered the subarachnoid space] 
Epidural anesthesia.'peridural anesthesia 

During epidural anesthesia there occurs certain 
complications. One of which is total spinal. It occurs if 
by mistake, dura is punctured during injection and such 
large volume of drug is injected into subarachnoid space. 
Manifests by marked hypotension, bradycardia, apnea, 
dilated pupil and unconsciousness. 

Also know 

Other drug used for epidural block 
° Lignocaine, bupivacaine 
° Morphine, fentanyl, tramadol 

Site of action of opioid after intrathecal and epidural 
administration 

0 Opioid after diffusion through meninges reaches the 
spinal cord where they bind opioid receptors present in 
substantia gelatinosa of dorsal horn cells. 

° Site of action of LA is anterior and posterior nerve 
roots. 


A 6 month old child 


is suftering f r0m 

arteriosus (PDA) with congestive cardiac f P3tent 
of ductus arteriosus was decided fnr . 3,1 






lc «Us 

'on 


of ductus 

The most appropriate inhalational a '''“ a 8 e th e 
of choice with minimal hemodynamicr 5 ?^ %!!' 
induction of anesthesia is: a,ter aii 0n ^ 

A. Sevoflurane B. Isoflurane 

C. Enflurane D. Halothane 

[Ans.: (A) Sevoflurane] 

Induction agents in children and patient 
Sevojlurane is inhalational appn<_Q fchgL pr ° r, le 
induction . It is costly, so useisTestri^ 
minimally depressed. lac »utp Ut j 

Halothane also used for induction in u-t 

cardiac ^ output, causes bradycard^ 111 il 


decreases 

direct myocardial depressant effect. It j s * 


Per so 


to 

used 


frequently for induction in children, but its e fT 
limits its use in patient with PDA. C ° n ^an 

Isoflurane is inhalational agent of choice f 0r 
surgery but is irritant, so patient compliance is \°J 
is not used for induction of anaesthesia but for ^ P ° 0r ' 
of anaesthesia. mainte nance 

• A female was posted to OT for laparotomy f or 
of ileal perforation for which rapid intubation was^^ 
Immediately after intubation her EtC0 2 was raised ^ 
auscultation breath sounds were 4 on her left side \m, d ° n 
the most probable cause? a ls 

A. Esophageal intubation 

B. Bronchospasm 

C. Endobronchial intubation on right side 

D. ETT blocked 

[Ans.: (C) Endobronchial intubation on right side] 
EtC0 2 is a good indicator of ETT status, 
o ETCOj becomes zero in -> esophageal intubation, 
pulmonary venous air embolism (sudden fall in EtC0 2 ) 
° Flat capnogram is seen in -> Intraoperative 
displacement of ETT, disconnection of ETT, ventilation 
failure 

° ETCO : becomes high in -» Exhausted sodalime 
or defective valves of closed circuit, malignant 
hyperthermia (upto lOOmmHg) 

In bronchospasm and ETT blockade there is slow rise of 
EtC0 2 . 

Accidental intubation on right side is common. ETT goes 
in right main bronchus and it will produce obstructive 
curve and rise of EtC0 2 . 


senior resident is performing epidura| 
, n esl |,cS 'L c ting pa' ient becomes a P hoi >m and l osses 

f \vlii |c ,nJ T|ie immediate diagnosis is: 


vA^epina' . 

,fnta |5P iatta ck 
v^ va tula r inj^ tl0n - 


C- v aS cu,t " na ]j 

p |nt ^ B) Tota> ^ cornp i ica tion manifested by profound 
ft s p inal lS ‘" 0 ea, unconsciousness and dilated pupils. 
V<Vathele te was posted for surgery. Patient 
^ 0 , re d Succinylcholine d/to unavailibility of 
' ’ ;is a dlllinlSt p was administered in intermittent dosing. 
*£ur° niUI11 ') During recovery patient was not able to 
'pi 640m ? ane ously and move limbs.What is the reason: 
^ ire X°^ olineSteraSe defidenCy increasin 8 act >on of 

' Schbl fblockade produced by Sch 
B pfl3S . e se d muscular dystrophy and myopathy 
c Undia^ 0 , ve akness d/to fasciculations produced by 
n M uscU . 

v ■ -icholmc- 

suC r) Phase 2 blockade produced by Sch] 

[A" 5 - {I 7 0 | ar j s ing block can be changed to phase 2 block 
m Sch ’ plstration of a dose 7-10mg/kg.Tetanic fade and 
ftde appears. 


, The term 


RECENT points 


anaesthesia was coined by -* Oliver Wendell 



rlOUlita- 

, fte world anaesthesia day (ether day) is celebrated on -4 
16th October. 

, Drage r Narco test is used for -► Halothane. 

• Tt/term "balance anaesthesia" was coined by -> John 
Lundy and Ralph Walters. 

i Mepelson circuit F is used for -> Spontaneous ventilation 
in pediatric patient. 

• Me gill questionaires used for -» pain in adults. 

• Critical temperature of oxygen - 119°C 

• Critical temperature of nitrogen -» - 147 °C 

• Lost meal time before anaesthesia (Fasting guidelines): 

0 Clear fluid -» Before 2 hrs of Sx. 

0 Breast milk -» Before 4 hrs of Sx. 



r7 l0su ^ry 0rallv ? UCar are g i vc 
,nt t°perat ive choi J y ;' duas tisk of PONV. 


given 2-3 hrs 


sea 


ruduve choice , nsK of PONV. 

• tw obs,n, " ive ** 

. —*•*. moan BP 

Phenylephrine i s ben!,7 m,nH 6 

“►hypotension durins LSr^ ' phed ™' fot “>= «1 of -i 

When conduct in 8 cs anaesthesia. 

• Thorist^^aathtehaltiMo: 
level. of Pen-operative hypoxia is [sed than at 

” T^ebl^IT riSR ° fV ° lume 

venourpre^ur^ 1311 ^ ' CVC ' 3S 3 resub op ^ high 
, “tse risk of hypothermia 

Mortnn vlK ° f m ° dem anaest hesia is credited as W.T.G 
in Octobe ° 1 o^ eelher,0apatieminBoston .Massachusetts 
i cbd d , Pn ° r t0 tKiS ’ tCChni ^ s for ■*«*»» 

Uded ' alcoho1 . opium, cannabis and hypnosis. 

e use of CPAP at 5-6cm H,0 during anaesthetic induction 
Pnor to orotracheal intubation reduces intraoperative 
atelectasis and improves oxygenation by increasing lung 
vo ume and oxygen reserves, without increasing dead 
space.ln obese patients the required pressures are about 
10cm ofH20. 


A 


ANAESTHESIA 


CHEOPS pain scale is —> Children Hospital of Eastern 
Ontario Pain Scale.Used for pain assesment in children. 

• Eutactic mixture /EMLA cream is 2.5% ligno +2.5% prilo. 

• Short day care surgery anesthesia used - propofol 

• Drug used in local anaesthesia in hypertensive to enhance 
its accumulation-clonidine 

• Diameter index safety system f DISS ) is used to standardize 
connections b/w cylinders and flowmeters. (Pressure 
regulators). Each gas has specific attachments to prevent 
hook up of wrong gas. DISS is used to prevent wrong 
fitting of central supply to machines. 

• Complex regional pain syndrome typesl (CRPS-1, 
reflex sympathetic dystrophy) is a/w soft tissue injury or 
immobilisation. 

• Complex regional pain syndrome types (CRPS-2) is a/w 
well defined peripheral nerve inj ury. 

• Anaesthesia in microlaryngoscopy -> Polard tube with 

infiltration block. 
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Critical Care 



24.1 


BLS (BASIC LIFE SUPPORT) 
GUIDELINES 


Activate ERS (Emergency response sv„ 
(automated defibrillator). y em ) and 


• Basic life support guidelines are applicable to any victim 
of trauma in the field (e.g. roadside/RTA, in the ground) 
before reaching expertise. [ So students need not to be 
confused. When the question is asked of "a patient found 
on the roadside/in the field", follow C —> A —> B sequence 
& if the similar question is asked about "a patient brought 
in the emergency department..." then we have to follow 
ACLS or PALS protocol] 

• 2010 AHA (American Heart Association) guidelines 

recommends for healthcare provider the following key 
changes :- 

0 Changes in the BLS sequence.lt is now CAB 
° Emphasis on high quality CPR 

° Changes regarding cricoid pressure, pulse check,& 
AED use in infants. 

- The routine use of cricoid pressure in cardiac arrest 
is NOT recommended. 

- Continued de-emphasis of pulse check 
f No look, listen.and feel] 

tain of survival 


’ Pulse check •• Carotid in adults, brachial 
If no pulse fell in 10 seconds -* B , "Ha*, 

sequence: Give 30 Ches, compression, ^^8 CAB 

(compression.-ventilation ratio of 3o-2) d 2 breath 

° C = Chest compressions to start circular 
° A = Airway opening for breaths ‘° n 

- Use head tilt-chin lift & j aw thrust n, 

- Only jaw thrust if cervical spi ne i ni 

° B = Breathing (Deliver effective breath^, * SUSpec <ed 
rise) hSJook forch es ; 

Compression rate at least 100/min 
Give rescue breaths every 5-6 seconds (~ 
min) ' 

Give each breath in I sec. 


dult chain of survival 

I Pediatric chain of survival 

mediate recognition of 
■diac arrest & activate ERS 

Prevention of arrest 

•ly CPR 

Early high quality bystander 

CPR 

>id defibrillation 

Rapidly activate ERS 

ctive ALS 

Effective ALS (stabilization & 
transport to definitive care) 

grated post cardiac arrest 

Integrated post cardiac arrest 
care 


-steps in Adult BLS 

sesmem and scene saftey are first priority. If you are 

*ide first ensure a safe place. Then check the victim 
response. 


- 10 -' 2 ^ 

• Check the pulse every 2 min or 5 cycles of CPR 

Ke y differences in BLS/CPRfor children 

• Compression:ventilation ratio of 15-9 nr 

• Depth 2" ’ resuer Present). 

• If you did witness the arrest and are alone 

minutes of CPR before leaving the child to 2 

• If the arrest is sudden and witnessed, leave the chila, 
activate ERS get the defib, and then return to child 

• In children respiratory arrest is more common while h, 
adults arrest is mainly cardiac. 

• Compression rate 100-120/min 

• Give each breath in 1 sec. 

Key differences in BLS/CPR for infant 

• 2 finger technique for single rescuer; 2-thumb encircling 
technique for 2 rescuer 

• Compression rate same 100-120/min 

• Give rescue breaths every 3-5 seconds (-12-20 breaths/ 
min) 

High quality CPR 

• Start chest compression within 10 sec of recognition of 
cardiac arrest. 


r ffP w. . 


• fi^ - ;ve venu ,ai, '' , “ 


8 «a Ed 


/ ,? . ns ivei» fatlt ' 


Hold the infant face down & Use ] 


; of CPR (Courtesy: BLS algorithm 

S ,thm a nd 1 ap. Ai „ 

-- VLS group) 








ent 


^1° breathing or only gasping 


ERS 


f SseH“ ence 
session rate 
Compression depth 

jest wall rcwil 

Impression interruptions 

m 

mutilation 


Compression ventilation 
atiofuntil advanced airway 

fixed] 

lertilations with advanced 

iiway 


j arrest - Provide 2 mios. 


Unresponsive (for all ages) 

No breathing or no normal 

breathing ( ie , onlyga S pi ng) 

No pulse felt within 10 seconds 

If you are alone, activate ERs 
and get an AED 

Chest compressions, Airway, Breat^g (C-AB] 

100-120/mim n B tC-A-B) 

At least 2 inches (5 cm) 

Allow complete recoil ben, 2 cml'" 3 "’''" Ab ° ut «1/3 AP di ams 

Rotate compressors every 141 

Minimize interruptions in rhoc 
Attempt to limit interruptions to 

Head tilt-chin lift (suspected trauma: jaw thrust) 

Mouth-to-mouth breathing/ M ., 

-- . V Mouth-to-ftose and mouth breathing 


Mouth-to-mouth mask 
breathing 

30:2 

1 or 2 rescuers 


^fibrillation 


fictions: AED, automated 


30:2 

Single rescuer 
15:2 

2 rescuers 

1 breath every &-8 seconds (8-10 breaths/min) 

Asynchronous with chest compressions 
About 1 second per breath 
Visible chest rise 

Attach and use AED as soon as available. 

Minimize interruptions in chest compression before and after shock; 

— Resume CP R beginning with compressions immediately after each shock. 

external defibrillator, AP, anterior-posterior; CPR, cardiopulmonary resuscitation 
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: Advanced Life Support) 


PALS (Pediatric 

. Su mma>ofK«>- Issue, and Major ChMg« 


Dose: Fir,. Dos, MW 


o ECG, ECHO 
o Vitals monitoring 
|I)et:iils of the cardiovascular system 
later in this chapter). 


cases 


are 


dis 


c u S| 




\A^ exy ’ 

& . *\toe of hematoma 

Irt ,^ndty p 


Do not administering 

circumstances . 

of Etomidate in septic shock. 


24.3 


INJURY TO BRAIN 



men Off 


& air 


. ,he qua,i,y of 

, s^—o» h e„administeringam.odarone/ 

procainamide ,, 10 rt 

Postresuscitation therapeutic hypothermia (32 Co4 ) 
may be beneficial for pt who remain comatose after 

_ resuscitation from sudden witnessed out-of-hospital 

cardiac arrest. 

• Initial imopression: Based on CBC. 
o Consciousness 
o Breathing 
° Color 

• Evaluation is based on: 

o Primary assesment 
o Secondary assesment 
° Diagnostic test 

• Primary assesment : 5 components are ABODE 
o Airway: Clear/Maintainable/not maintainable 
0 Breathing: (RR, efforts,chest expansion 
movements, adventitious sounds, Sp02). 
o Circulation (HR and rythm, pulses, CFT, color of skin,/ 
hypothermia, BP) 

o Disability (quick assesment of neurological function by 
consciousness Ievel,m/s tone, seizures, pupils):AVPU 
scale can be used here. 

0 Exposure (Hypothermia, trauma, bruises, bleed, 
purpura etc.) 

• Secondary assesment : Based on focused history and 
physical examination. 5 components are SAMPLE survey 
0 Sign.'’symptoms, 

0 Allergy, 

° Medication history, 

0 Past medical history, 

0 Last meal, 

0 Events leading to current illness/injury' 

Diagnostic tests : To asses respiratory and cardiac problems 
0 Baseline CBC 
0 Blood gases 
° CXR, 


Hypoxic Injury to Brain 



Brain is extremely sensitive to hyp 0x i a 
of its blood supply as short as 10 


and 


unconsciousness. 


sec 


may 


°ccl 


Pfod, 


Us io n 


UCfj 


• Vegetative structures are more resistant 

Vegetative functions are relatively retained ^ hy P°*ia 
intellectual functions CorT| Pared 

► Penumbra, is the area surrounding the most 
damage, or the area potentially salvagabie^f ^ br ain 
reversed. 1 ,Sc hemi a j s 

If circulation is restored within 3-5 min f u || 
occur without sequelae ^overy,^ 

Hippocampus (CA-1 neurons) is most vi 
ischemic injury. ner abl e to 

Golden period to initiate thrombolytic t h 
thrombotic stroke is within first 2-3 hrs afte ‘ n 

weakness/palsy. e 0nset of 


Pupillary Reaction Based on the Site of Lesi 


Site of lesion / cause 


Metabolic encephalopathies 

Diencephalic 

Midbrain 

Tecta I 

3rd nerve (uncal 
Pons 



Small reactive 
Small reactive 
Mid position, fixed 
Large fixed, hippus 
Dilated, fixed 
Pinpoint 


POINTS TO FOCUS 


*>■ Triad in pontine hemorrhage 
consciousness + hyperpyrexia 


J 


pin point pupils + loss of 


Signs of Transtentorial Herniation 


Enlargement of the ipsilateral pupil 

Compression of midbrain and cerebral peduncles -> 

Kemohan - Woltman sign 





Subdural SAH 


I ro e ""'. injury 


Injury to 
cortical 
bridging veins 






V^y? dense ' 

j/, mi* ecl 

3pP eanCe 


Berry anurysm 
rapture, trauma 


Hallmark of SAH is 
bloody tap of CSF 

in LP 


Crescent 
(Cocavo- 
convex) 
inner border 
concave 


1. Hyperdense 
(<2 wk) 

2. Isodense 
(2 -4wk) 

3. Hypodense 
(>4 wk) 


NCCT (Non contrast 
CT) is investigation of 
choice 

Hallmark of SAH 
is blood in sylvian 
fissure 


Four vessels (Both 

carotid and both 
vertebrals) DSA is 
investigation of choice 
for determining 
etiology 


IflW 


Cra 


nial Pressure (ICP) 


, fjnal ICP * s 2-l2mmHg 
' signs oft ICP include -» drowsiness and I level of 

consciousness. 

Change in level of consciousness is the earliest and m/ c 

manifestation 0 f raised ICT in a patient of head injury. 

i Gold standard method for monitoring ICP —> Intraventric¬ 
ular catheter. 

i Cushing's reflex. 

Triad of t BP + Bradycardia + Bradypnea in case oft ICP. 

. T/t 

o All potentially exacerbating factors must be eliminated 
(i.e. hyperthermia, hypercarbia, high mean airway 
pressure in ventilators, hypoxia) 

° Hyperventilation is indicated only if there is 
impending herniation. Hyperventilation causes 
vasoconstriction and reduces cerebral blood volume. 

0 Mannitol, 3% saline, 

0 Drainage of CSF. Head elevation to 30-45 degree, head 
in midline, minimal stimulation. 

0 High dose barbiturates and hypothermia for refractory 
cases. 



/°JNtst 


Sgeus 


' u,as been sb.u C ede ™ « seen. 

;;:r c edem ° h t i9h,y e#eo,ve ,n 

e uT at ' C ^ *** steZ r S/0ther CNS *** 

educing , CP/ jmp ero '* have not been effective 

mlK ’ * 


Prognostic factors i„ Head injury 

* Progn¬ 


osis in head 

(Glosgow coma scored ' S beSt given b y GCS 

Hypothermia is 

mm Hg. Aim f 0r pco P r °“ C !‘ vc ' N °™1 pCO, is 40 
causes cerebral vasodilaf mmH g 35 hypercapnia 
Pressure (ICP) Aim f ^ increases intracranial 

is di ^ctly proportional^ ^ ^ 

chemical mediator of CBF A t d » ^ P ° tent 
vasodilate.. .. n ^ m PaCO, will cause 


CRITICAL 


vasodilatation,which wTnf CBF ? , 2 ^ 

t ICP. CBF and ’ thereby, potentially 


(PaCO 3 /° modera | el y low normal arterial C0 2 

• Factors '* ^^ Cerebral swelling and 4 ICP. 

patient q ^ ect!r ’ 8 ,he Ptosis in head injury 

L Factors which 4 CBF -» Cerebral ischemia 

yperglycemia has always a bad prognosis in patients 
ot head injury 

3. Factors which t ICP -> Cerebral vasodilatation by 
hypercapnia 

• Factors a/w good prognosis in head injury patient 

1. Factors which T CBF -»Hemodilution, t MAP am 
tCPP 

2. Factors which 1 ICP (intra cranial pressure) —> Hypei 
ventilation. 

3. Hypothermia. 

• In a patient of head trauma with unexplained hypotensic 
evaluation of upper cervical spine is must. 

• The most devastating cause of secondary brain injury' 
cerebral ischaemia. Cerebral ischaemia is directly relat 
to cerebral blood flow, which is in turn dependant 1 
cerebral perfusion pressure (CPP). 

• A minimum CPP (cerebral perfusion pressure) of 40 n 
Hg is considered in children with TBI (traumatic br; 
injury'). 
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injury) ' CP for pedia,riC 


In TBI (Traumatic brain 

patients. vears to adults, 

<20 mm Hg for children aged 8 ) 

<IS mm Hg for children aged I- > ears ’ 

<15 mm Hg for infants. 


SHOCK 


D 


Brain Death 

. Bruin death it a defined a, "Complete and irreversible 

cessation of brain activity. 

' Criteria' Prerequisite are: 
o Irreversible coma 
o Absence of cortical functions 

o Absence of brainstem function 

Apnea 


24.4 ^ 

• Shock is a critical condition that result 

tissue delivery of 02 and nutrients to m P l^ 0ni in a Z , 
demand. tlSs Ue 

• Shock can result from:- He 

o Inadequate blood volume /O 

Hypovolemic shock, including h' a g^'" 8 Ca Pa citv 

o Inappropriate distribution of blood v | ° Clt ‘ ^ 

Distributive shock. ° Ume and f] 

° Impaired cardiac contractility -» c ar( j. 

° Obstructive blood flow -> Obstructive sh °c|<. 

’erlonrl , f. h ° ck - 
**** 


Preload.contractility 
shock 


& Afterload 


m 


o 2 examinations with interval acc/to patients age (wit 
minimum interval of 6 hrs). 

• Global brainstem damage (Absent corneal reflex, Pupi ary 
light reflex, oculovestibular reflexes), Occulocephal.c 
reflex (doll’s eye movement). 

► AIJ the prescribed tests are required to be repeated, a ter 
minimum interval of 6 h, “to ensure that there has been no 
observer error” and persistence of the clinical state can be 
documented. 

An isoelectric EEG may be used as a confirmatory' test for 
total cerebral damage. 



Preload 


of 


Hypovolemic 

Distributive 

1. Septic 

2. Anaphylactic 



N to Jr 
variable 


3. Neurogenic 
Cardiogenic 
Obstructive 


I 

variable 

variable 


Normal 

i 

Normal 


variable 
| (Left 
ventri 




Ic riar) 


Hypovolemic shock: Classification 


Class I Class 2 


Oculovestibular response or caloric test 

EAC is irrigated with cold w ater to induce convection currents 

n labyrinths. Nystagmus is fast component 

'here may be 3 type of response 
Normal aw'ake patient with intact brainstem-tonic 
deviation of both eyes to the side of cold water irrigation 
and nystagmus in the opposite direction. Side with the 
slow' component towards irrigated ear and fast component 
towards midline.(acronym COWS) 

Unconscious pt. w'ith intact brainstem 

Fast component abolished, eye move tow'ards stimulus and 

emain toxically deviated for > I min. 

fnconscious pt with brainstem dysfunction/brain dead 

t. There is no response to stimuli i.e. eyes remain in 

lidline. Severe head injury is a/w a stress response c/by 

■perglycemia, which worsens the outcome. 


<15% 

(750 ml) 
No change 
Slight t 


15-30% 
(.8-1 litre) 
No change 
100-120 


30- 40% > 4 0% 

(1.5-2 litre) (> 2 | tr) 

+ u 


> 120 , 

weak 


> 12 °. thready 


N 


Capillary Normal, 2 
refill sec 
Mental Alert 
status 


20-30 

Very delayed 


Anxious 


Anxious + 
aggressive 


Drowsy, 
confused 
unconscious 


SEPTIC SHOCK 


Septic shock is the most common form of distributive 
shock. 

Septic shock causes vasodilation, increased capillary 
permeability and loss of plasma from vascular space. 


f Shock in Children 





0 min 
5 min 


15 min 


Recognize i 0r i _ 

_——- T ^!^ or ' j ing to p AI / . 

Push 20 -l~ —-guidelines 




flU' 


id resP 01 


nsive* 


Establish central ve’nousacc^Tr~;—-_ 


0b s' 


erve 


in P1CU 


FMd refr ac„^ opamine)dohjtam . s 


resistant shock 


Titrate epinephrine forcoidsh5dTi^^rrA~-—. 


Catecholamaine-resistant shock 

6 ° min 


r 


Normal Blood Pressure 
Cold Shock 
S ct Q 2 Sat < 70% 


Approach to pediatric shock. ‘Normalization of blood pressure and tissue perfusion; 



CRITICAL C 


Low Blood Pressure 


Cold Shock 
S CT 0? Sa t < 70% 


Low Blood Pressure 
Warm Shock 
__S ss O i Sat< 70 % 


Add vasodilator or type III 
phosphodiesterase inhibitor 
with volume loadeing 


Titrate volume 
and epinephrine 


_ 1 

Titrate volume 
and norepinephrine 







r~ 





Persistent Catecholamine-resistant shock | 


Start cardiac output measurement and direct fluid, inotrope. vasopressor 
vasodilator, and hormonal therapies to attain Cl > 3.3 and < 6.0 L/min/m2 


Refractory Shock 

L 


Consider ECMO 


‘•hypotension, abnormal capillary refill or extremity coolness. PALS, Pediatric Advanced Life Support; PICU, pediatric intensive 
care unit; Cl, cardiac index; ECMO, extracorporeal membrane oxygenation. 
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•fv nf the hvpovolenlia and myocardial 
• This increases severity oftn . f 

contratility may be depressed. guidelines 

. Septic shock is best managed by surviving sepsi b 

shown in the table. 


24.5 


TRAUMA 



he; 


, AIS (Abbreviated Injury Scale, 6 body re ,• 
thorax, abdomen, limbs and spine incli H 
TRISS ‘ ed > 

MPM (Mortality Probability Model) 

SAPS (Simplified Acute Physiology s Co 
CRAMS (Circulation, Respiration Ah, 2) 

Speech scale). 0 rtl en. 

PRISM III (Pediatric), PIM 2 score 

Scores for extremity injury: 


•ad 








°lo r 



CRJIlCAt CAJtf 


Triage Colour Coding System 

. French word meaning to "sort" by priority or Hfe- 
threatening nature of injury. Priortize the pattern for tt and 

. ReX"o 3 when the status of a patient changes either 
to a worse condition or if they improve to a less hie- 


MESS (Mangled Extremity Severity s 
LSI (Limb salvage index) C ° re ) 

NISSA (Nerve injury. Ischemia, Soft 
injury, Shock and Age) are included 


iza: POINTS TO FOCUS 


tissue 


Sk 


e, eta| 


LIU V 

| Color 

aivun ‘5 - 

| Nature of injury 

Priority 

Attention/ 

Action 

/Code 



Red 

Serious but salvageable life 
threatening injury/illness 

1st 

Immediate 

Yellow 

Moderate to serious injury/ 
illness (but not immediately 

2nd 




1 Green Walking-wounded 3rd 

1 Blue Potentially fatal injuries, 4th 

unsalvageable, some vital signs 

1 

Black Clearlydeceased, no vitalsigns 5th 

Last 


* APACHE II scoring system is the sum of acute h "" 

(vital signs, oxygenation, lab values), GCS ^ yS ' 0l ° 9y * 0 r es 
health points. Worst values during the first 2 aT ^ chr °ni c 
should be used. ° Urs fo th e ^ 

TRISS score (Trauma and injury severity score) • 

+ RTS + Age. ' lnc,u des ^ ^ 

f- Modified Child- Pugh score is used for cirrhosi 

adults. Based on PT, s. albumin, s. bilirubin „ ** ^ ,iver in 

QSCltPs k 

encephalopathy. ' ne Pati c 

CATS is a Canadian system 


Trauma: Basic POINTS 


Scoring Systems for Trauma Patients 

Glasgow coma scale (GCS) 

• Most widely used 

• Originally used to predict the outcome after head injury 
in adults. 

• Normal score is 15 

• Based on Eye opening, verbal response and motor 
response (E4V5M6). Motor response is most important. 

Revised trauma score 

RTS includes RR + GCS + SBP 
[Mn: Red, Green, Blue colors] 

Other scoring systems 

• APACHE II (Acute Physiology And Chronic Health 
Evaluation) 


>s ted 


i.e. 


• Following trauma level of stress hormone 
Glucocorticoids, Glucagon, ADH, GH etc. 

• M/c abdominal organ injured in blunt traurm 
spleen and in penetrating traumas small intestines 

• Seat belt causes injury to duodenum, aorta and mesente 

• Prox. Jejunum and ileocecal junction are commo I 
injured among intestine in blunt abd. Injuries. 

• Marshall's triad in blast injury: 

Small contusion + Punctate abrasion + Puncture laceration 

> CECT is best for blunt trauma abdomen. 

► PCVVP or CVP is used to assess volume replacement in 
hypovolumic shock except in case of blunt abdominal 
trauma. 

CVP is not reliable in case of abdominal trauma as raised 
intraabdominal pressure contributes to CVP. 

TRISS determines the probability of survival (Ps)of a 
patient from ISS and RTS using the formula Ps = [/(l+e 4 ) 
Score for assessing outcome of SAH (subarachnoid 
hemorrhage) -> HESS and Hunt score 



Alt>^ , #of aI ‘ - ... --““us. 

Ks fr”"’ a „ied by phys.olog.cal dea™ E e m e nts 

“ symm , e,r ' C CheS ‘ Wa " m °ve mer 
. i W Sal movements are seen in S po raaneo ,J 

i ^ | "(ieiit. 

*^liinS f s piration is seen in diaphragm paralysis 
ventilatory' support. Mechanical ventilatio 
I ? fda" 1 ' rtec i if PaO, is <70 mmHg. 

' (Pteferrably internal) is advocate, 


r gic al 

„ o** ia **'torni<i ue/s: 

* , f pump to prevent DVT in OT. 

Cr\r > 9 hour*: anrl 


fltf 




I'll'' edit p ui,1 r r v *• 

iJs^ a ( 0 urniq uet for 2 hours and P ressuf es of > 3 
Us e0 ! jn lower extremity and 250 mm Hg in UDc 
^ n1 fc . v tes risk of compression neurapraxia. 

^ ^ U/-%»ire ic rpniiir^H 


- rc than 2 hours is required, the tourniquet 
. If nl °, d f 0 r 5 min during every 30 min of inflation tii 

i c{[aie jc c0 ,npression devices: 

^tient sequential compression devices used 
' rru'te P revcnt UVT. 

11 jst of an inflatable garment for the arm or leg, 
” Metrical pneumatic pump. 

^ed in lymphedema and chronic venous insufficien 



bFSPIRATORY emergencies 


s (Adult Respiratory Distress Syndrome or 
f sh ock lungs") 

, Predisposing factors are - Septicemia, fat embolism, 
multiple transfusions. 

, Causes are-Trauma, acute pancreatitis, severe falciparum 
malaria, amniotic fluid aspiration, Gram negative sepsis, 
smoke inhalation/ CU gas, CABG, high altitude. 

* Palho - pulmonary edema, stiff lungs (’baby lung’), 
fibrosis, alveolar damage. 

* Diagnostic criteria of ARDS (Berlin definition) are -» 

1. Pa0 : /Fi0 2 ratio: 

Mild ARDS: 200 to < 300 with PEEP or CPAP > 5 cm 

H,0, 

Moderate: 100 to <200 with PEEP of >5 cm H,0, 
Severe: < 100 with PEEP > 5 cm H,0. 

2. Onset: acute, within 1 week, presence of predisposing 
factor. 

3. B/I intersitial infiltrate. 

4 Absence of left atrial hypertension. 



T/t 


t,n,c lunes 9 '- uc «na 
Pttlmonary edema e ' lar ^ ditbise alveolar injury 


LPOINTSTOFocys 

+ C'“Jf (Iff " " 1 ^ it » CW "" 

^ Minimum P£Ep for nlu / xygen ' G, Vrerol trinitrat 



type I 

(Pa0 2 

< 60;PaC0 2 
<50 mm Hg) 


Acute 


Chronic 


Type II 

(PaO 3 < 60 ; 

PaCO z >50 

mmHg) 


Acute 


Pa 0 2 
PaC0 2 o 
PH <-> ort 
HC0 3 <-» 


Pa0 2 | 

Pa C0 2 <-> 

pH<-> 

HCOjO 


Pa0 2 i 

PaC0 2 t 

pH<-4 

HCOjt 


Chronic Pa0 2 1 
Pa C0 2 t 
pH or<-> 
HCOjt 


Example 


Asthma, 

Pulmonary embolus, 
Pulmonary edema, 

ARDS, 

Pneumothorax, 
Pneumonia 
Emphysema 
Lung fibrosis 
Lymphangitis 
carcinomatosa 
R-L shunts 
Anemia 

Severe acute asthma 
Acute epiglottis 
FB inhalation, 
Respiratory ms paralysis, 
Flail chest injury 
Sleep apnea 
Brain stem lesion 
Narcotic drugs 

Chronic bronchitis, 
Primary alveolar HTN, 
Kyphoscoliosis, 
Ankylosing 
spondylitis 
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Type III respiratory fa ‘ ! “ rL ]$Q caIlc d perioperative 

- Is the result of lung atdecta*is. 


FK C kadtt to collapse of dependent 
Seen after G.A.. * infR '- 


lung units- 


o PSV/CPAV 

o HFV (High frequency ventilation) 
o APRV (airway pressure release ventilat' 

IPPV is also k/as controlled mechanical v 
HFV and APRV are used in ARDS patients n,llalio ' 1 
CPAP/ PS is M/c used form of mechanical 


Ve ntii. 



. £-;;"«en -/Ter reap, distress d/to pnlntonat,- 

edema, lactic acidosis and anemia. 


children. 

Non-invasive ventilation (BiPAP) i s m/c 
exacerbation in asthma or COPD patients ^ f ° r 


! atio n 


ac Ut e 


Weaning from ventilators 
- Modes used for weaning from ventilators are 




VENTILATORS 

Change in settings for Correction of ABG 


SIMV, IMV, CPAP, PSV, SBT, T p ie Ce 
Criteria to be met before initiating weani n 
o Alert mental status 


gin 


c hild 


When PaO, fans WhenPaCO, 
Interventions Is high. 


When PaC 0 2 is low 
the Interventions 


Good cough and gag reflexes 
Core temperature <38.5°C 
pH 7.43-7.47 
Oxygenation parameters 




interventions 



Pa0 2 >60 mmHg on Fi0 2 of 0.4 or PEEP of . 
Pa0 2 : Fi0 2 >300 mm Hg 


ivy 


PO INTS TO FOCUS 


• I: 


When PaO } is high desired ventilator settings to tower Pa0 2 


are 


■ r,0 7 iPEEP. 4- PIP. 


'■ 2 to 


failure is m/c indication of 


• Hypoxemic respiratory' 
mechanical ventilation. 

• Negative pressure ventilation is currently not in use. 

. Combination of mandatory and spontaneous breath rs 
intermittent mandatory' ventilation (IMV) or SIMV 
. Most popular mode of ventilation is CPAP + PS (Pressure 

support) in neonates. 

• Indications of CPAP are - 
Increase work of breathing-RDS 
o Inability to maintain Pa0 2 > 50 mm Hg in spite of FiOj 

60%. 

o PH <7.2 

o PaCO: > 50 mm Hg 
o Prolonged apnea of prematurity 
° Severe tachypnea and exhaustation. 

Modes allowing for spontaneous ventilation 

° IMV 
° SIMV 


and the 
1 (K/as 


Pa0 2 : PA0 2 > 0.35 

> No clinical need to T support in last 24 hours 

> No planned operative procedures requirin 

sedation in next 12 hours. 8 ea 

E ratio 

o Normal I.E ratio is 1:2 
o During artificial ventilation, it should be set at 
ensure complete expiration. 

° In HMD and ARDS, the time constant is Led 
desired I: E ratio is set at 1.5: 1 or upto 2- 
Inverse IE ratio) 

° In MAS/obstructive airway d/s/ asthma expiration j s 
prolonged, time constant is ted and the desired I £ 
ratio is 1: 3 or up to 1: 4 

* PEEP 

o Is generally kept between 4-6 cm of water it should 
be kept on the lower side in t ICT, pneumothorax, 
hypovolemia, pericardial tamponade. 

° Is used to overcome physiological resistance of circuit., 
and in case of pulmonary edema. 

PIP 

° Should be kept below 30-35 cm of water 

HFV 

I. High frequency PPV, HFoscillations and HF jet 
ventilation modes are available. 



. pronchoscopy, bronchopleural fistula 

3fC- __„ niini'tiiru _I . . U, “ 


HO 


,A' C ‘ 


*oid membrane puncture, for which jet HFV 


jeri^ nl ergency- 
/ i in e " 


,xj^ 


d n0 n-invasive method of monitoring the % 


""i^raled with oxygen 
k ’ ! content) 


i |! uh " . On contenu 

< (l > f iLiple of Beer-Lamber. law, which states 

ilUP"'^ iinlrnum caIiiIq . i 


Il,e pr tratio n of an unkown solute in a solvent can 


.9 


by bght absorption. 


DCA 


Oni* 

L (l "f 660 rnm (red) and 940 mm (infrared) are 
L ve leaS 111 . (eCto r for absorption characteristics of two 
I' ^ b) ' ^ Hb and oxy Hb respectively. 


Af^^TjalseiV detects 0 2 saturation of 85% /„ 
pulse 0 y , o frj ne rnia. 

^ be m0 globin will be interpreted as oxy-Hb by the 
rboxy he r 0 jpulse oximeter (because carboxy Hb and oxy 
pl\d odeteCt ° sjm ilar absorbancies at 660 nm) thus ordinary 
nM ave V€ , v jll estimate the saturation in awnr. 

Hd, 


t* 


: ^^Thou!d be maintained b/n 92-96 % for acute 
I /Utt^ 1 , og-92% for chronic conditions to prevent ROP 
edition °h°° -- 


i 


■ accuracy of pulse oxymetry may be d/to: 
^Llobincmia (Carboxy-Hb, met-Hb) 

P^s and pigments (methylene blue), nail polish. 

Low"per external light sources and optic shunt 

Interference 

Movement interference . 

In Methemoglobinemia 0 2 saturation is falsely seen around 
8 5% in pulse oximeter. 

Central cyanosis is seen when level of 
Reduced Hb > 5gm% or 
Methemoglobin >1.5 gm% or 
Sulf-hemoglobin >. 5 gm% or 
0 , saturation < 85% 


g7 


CARDIOVASCULAR EMERGENCIES 


M/c type of ECG rythm at the time of cardiac arrest 


0 in children 
0 and in adults 


Pulseless electrical activity 
VT without pulse 



adu,t ^ cardiac causes 


• rr—on::r tinadu,t ^ 

In hc> S p it a, settj e more effective) 

"°P^a, fo, » iZ™ 

" S “ r ' 'ffcc.lv, chew ™, n ^»""»> fall of tongue, 
* st,n Pttfewed. olside hospital settings BMV 

^ndard ventilat’ u 

Vo| ume of i6oo ml/xi USed during CPR have a 

. bigs (Ambu 

10 minimize • 

hyperventilation avoid?^ 1 ^ adverse effects 0 

• Any dextrose contain " 8 . Vent,!atl0n > 10 breaths/min. 

• In CPR lng ^ Uld should be avoided. 

»c f r a K sy ? ieincpR:Adre " a|i »' 

A-Vbtocfa“ CPR: adrenaUn ' “OAtropine 

‘ Xs r "O 

sequence) B ClICUlatl0n airwa y ^reathii 

1. A clear airway is obtained by supine positioning a 

opening the airway by head tilt, chin lift, or jaw thn 
maneuver. 

However, irt case of trauma (or head injury) only j 
thrust is used to open the airway, Head tilt and chin 
should not be used. 

AHA guidelines for CPR 




Compression 

Chest compression to 
ventilation (breaths) 
ratio 

One rescuer 


90/min 

3:1 


"'100/ min >100/ min 

30:2 30:2 


Chest compression to 
ventilation (breaths) 


3:1 


15:2 


30:2 


ratio 2 rescuer 


Newer Recommendations in CPR 


Chest compression to ventillation ratio is 30:2 
1-shock strategy instead of 3- shock strategy. 

Sequence is now CAB Compression -> airway—> breathing 
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M im boon ar , to be 

ilucose “ klum conUI " * ; a and h v P crcal«n,ia 

,o,JeJ during CPR as hyperfljeemm ana .P 

as cause neuronal damaf^ is better than 

>r CPR m neonates, l^o tnum 
o finger technique. 


• Recommended energy level for the first si 

for biphasic shocks and 360 joules f 0r m is 20 q j 


In children it is 2J/kg. 


m0n °P h ^c ,i% 

Sfil 




iced Life Support (ALS or ACLS) 


Defibrillation 

. DC cardioversion is TOC for pulseless V- tach an 
Management of Rhythm Disturbances _ 


Drugs Administered During CPR 

• Avoid ET route, as dose of ET drugs are still 

If i.v route not attainable prefer intraosL ^ C ° nf Vci 
route. Almost all drugs can be given th rou T* r ° u,e (lc 

• Drugs which can be given via cndotr ac h^ al l0 ' J 
atropine, epinephrine, vasopressin, lidocain/°^ ei are ^ 


Rythm disturbances 


Analyse rythm j 


Pulse present 


Pulse absent 


Slow pulse 
(BRADY) HR <60 

Overp 

_ _ . 

erfusion 

i 


1 O^. 2 min CPR | 


Fast pulse 
(TACHY) 


1 


Absent pulse 
(PULSELESS arrest) 


QRS complex 


No response 


IV/IO Epinephnne. Atropine, 
Transthoracic pacing/ 
Transvenous pacing 


Shockable rythm 


VF, V Tach 


f 


Give shock 



Non- shockable rythm 








Asystole 

PEA 

(Pulseless electricle activiM 


// \\a shock 


f 


CPR for 2 minutes 

I 

Give shock 
(convert VT -> VF) 


100 % oxygen, CPR for 2 minutes 
+ IV or 10 Epinephrine 

Reasses every 2 minutes— If converts into 

shockable rythm 

Repeat CPR till return ^Give shock 
of spontaneous circulation 7 (Defib 2, 4,4,10 j/kg) 


Narrow complex 
Tachy(QRS <0.09s) 


Wide complex 
(QRS >0.09s) V Tach 


I 


Sinus tachycardia 


SVT 


Treat under causes 
Pain, Hypoxia 
shock, Fever, 
Metabolic stress 
injury etc 


Mono morphic 


Vagal manuveure, 
adenosine 
0.01 mg/Kg 


Poly morphic 


Torsades De pointes 


Sync cardioversion or I 

Amiodarone if stable Magnesium (Mg**) 


is re coinn' endcd for most cases of pu ] se | 

. in cludinS ,h05C d/ '° aSyS, ° le ' P ul «less Ec , 

' ^ '* -K noW recom ' ,,cndcd f or cases or V i 
rL io djr0 "v.,»ch that arc refractory to deflbrillati 
(■', pf lseltS , s or drugs- 

’ t'» 5 ° P luconate is ind.cated in hypoealce mia , C( 

jlcii ,nl g .aleniia- 

' H>F in end ti(Jal C ° 2 ( ^ EtC0 ^ is th e predictor 

l° V -rC^ e 

' tf< sf ' , ',"".ins are preffered to central vein as it do 

^ ermptio" of CPR- Vascular/Intraosseous ro, 

' V ' a over tracheal route for drug administration 

on of Rhythm Disturbances 



.- .^ 

tricular fibrillation coarse VF representing ch; 
■\f Ve " fri cal activity with no identifiable P, ORS or 
ri ailar elecC 



Ventricular fibrillation fine VF 



Fig.: ECG showing ventricular tachycardia (monomorphic) 



Fig.: ECG showing Torsades de pointes (polymorphic VT) 



lde h«ificati 


•onofH 


! ar ‘ B 'ocksi„ ECG 

Ttrn 



"8-: ECG. 


Vln g sinus brad 


W^ WithrW “eck|„o«tPR 



ECG showino 5 * m< Ui -—J ' -1 

°ck Mobitz type I (Wenckeback) 


CRITICAL ( 



ttp" 

• •! 

! 

I ■ 

L 




Til 


K. 

L 



F 'ta ECG showing r AV block Mobitr type 


j 



F ' 6 " ECG showing 3’ AV block 




to the numb n ^ betWeen ^'° R waves or 300 
strips Cr ° arge ^ oxes between two R waves in ECG 


Acute Coronary Syndrome (ACS) 

* Oral / i.v. nitroglycerine is indicated to relieve chest pain d ! 
to unstable angina or ACS a/w HTN. 

Morphine is the DOC for chest pain that is refractory to 
nitroglycerine 


Acute Pulmonary Edema 

Nitroglycerine (sub-lingual) is most effective in reducing 
preload. 
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■ I, k K-inc uscJ for >*“*• " 
. Lwp J.urcliB BP ■> K 

. Morphine can help in -‘"g ventilation) should 

. NPSV(Non-jnvM.»e p^ ^ a „,. r loud and t« 
K- considered early. It 4es P rcl 
intrathoracic pressure. 

Acute Aortic Dissection 

. clinical presentation can bu mistaken as an AC 

I • Pain is sharp and tearing/ripptng 

• MRI is the diagnostic modahi> o ube ioloI is al- 

. HTN is .reared by n- * —c isc^raindica.ud. 
,, m a,ivc in aorric dissection 

• Fenoldopam is a recem ui 4 , _ 


POINTS TO FOCUS 


selected cases of Ml with card.ogen.c sock that rejr 
hemodynamic dr ug supp ort ---- 


Full term healthy infant 


• Rough mc 
0 5 —► Pretenn 

3.5 

4.0 -> Large for gestational age (LGA) bab 
4 + Age in years /4) -> For children 
4 + (Age in years /4) for non-cufTed tube 
(Age/4) + 3.5 for cuffed tube 

7.5 to 9 


»tes 


in adults 


POINTS TO FOCUS 


4. Armoured ET tubes are cuffed tubes used in np„r v . 



• Early intubation using rapid sequence (Rsi) if ^ 

is anticipated. st °ma C b 

Indications for intubation in comatose patient 
1 Glasgow coma scale < 8. 

2. Inability to maintain airway patency/protectj 0n 


delude. 


Contraindications to Nasal Intubation 

• Severe nasal/midface trauma 

• Basilar skull # 

• Patient taking anticoagulants or having h/o coagul 0 p ath 

Rapid Sequence Intubation (RSI) 


antral Venous Catheter 


Subclavian preffered-least chances of CRBSI (catheter 
related blood stream infection). 

Catheter related sepsis is the m/c complicate of CVC 
ilacement. 


24.8 


PRACTICAL ASPEC1 


intubation 

Intubation is difficult in (Conditions a/w intubation 

failure are)- 


• Done in anticipated full stomach patients. 

• Indications are: 

1 . Trauma patient with GCS of < 8 

2. Significant facial trauma with poor airway control 

3. Bum patient with airway involvement and inevitable 
airway loss 

4. Respiratory exhaustatione.g. respiratory failure, near 
drowning, COPD with hypoxia, CHF. 

5. Non-fasting state (full stomach) in a patient requiring 
intubation. 

6 . Prolonged seizures 

7. Drug overdose with altered mental status. 

• Sequence for normal anaesthesia: 

3-4 min pre -oxygenate -» I/v induction -> MR -4 BMV 


1. Laryngeal edema 

2. LTB 

3. Epiglottitis 

Orotracheal (Endotracheal) Intubation 

• Common method of endotracheal intubation is oro 
tracheal approach. 


-4 Intubate 

Sequence in full stomach patients: 

Preoxygenate -» I/v induction + Sedation -4 Fast acting 
muscle relaxation (Sch or vecu/rocuronium) -4 Apply 
cricoid pressure (Selik's maneuver) -> Intubate 
Bag and mask ventilation (BMV) is contra- indicated 
Cuffed ET- tube should be used 


facial edema, distorted l ary 
,erp0. airwayan ° maIy 

: >' C ?or ™ /s relaX °' i0n R «-™niu m 

"V 1 * sc h (scollne). 

■^tion b red^d ,n. 

in ts 

ill* is preferred to cephalic vein for Pi Cc 
vein J rte d central catheters) because it is 

'"the cephalic vein 

| 3 rg er ulation disorder is not a contraindicatic 

‘ e oI i,cDa ^ ra | venous catheter. 

.„r of cen \ commended a 


cationto 


tra l venous uhucici. 

° l CC \ot recommended as a primary site for 

^'central ven ous cannulation d/to risk of 

r0 nibo s,s ' heter should be replaced every 3-4 
I v eh oUS 

^aeiH^Sto^ct 
.heter (Suction of ETT) 

/meter (size) of ETT X 2 FG 

CgihofErr (Length of ETT) 
ajalneter (size) of ETT x 3 cm 
° in children (Internal diameter) 

years/4) + 4 mm 

calculation 
1 3 (Ht in inches - 60) or 
Ht in cm - 152) 

5 5 + 2.3 (Ht in inches - 60) or 
(Ht in cm - 152) 

n (low BP) is defined as 

p is <60 -» in newborn (0 to 28 days) 

on is based on the criteria of systolic blood 

itolic BP in 

es (0 to 28 days) = < 60 
(1 to 12 months) = < 70 
o 10 year = < (70 + age * 2) 
irs children, adults < 90 



IPchl/dfgrj^yp 
• A = ai U ° Js ess 

, v Ale nn ess 

. 


°nsciou : 


sness 



^include 


ABcd ofrpp • 

Breathing 
' Cir cu]ation 

* filiation 

* Ba *0 fprim 

* Airway 

* Breathing 
Circulation 

* Disability 

* Exposure 


are 


ar y assessment of a pediatric p 


atient 





24.9 

* not »- 
Digoxin ^ ^ management ofacute pulmonary edema 


• NOT true of flail chest 

Pa [. ad0XiCal movemen ts may not be seen in consciuos 
patient. 

• NOT included in APACHE score -> S. Calcium level 
Administration of glucose solution is not prescribed in -4 
Hx of unconsciousness. 


CUNICALVIGNETTES 


• A 40 year old patient, who underwent bypass surgery for 
triple vessel disease 6 hours back, presents with signs of 
decompensated heart failure. O/E his PCWP is 18 mm Hg, 
cardiac output is 3L/min, and BP is 170/100 mmHg. Best 
initial t/t for this patient would be— 

A. Diuretics B. Vasodilators 

C. Dobutamine D. Dopamine 

[Ans. (B) Vasodilator therapy] 
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A 40 > ear old patient presents w Uh s ' s ^ a ° r j^ 0,nf 

heart failure. He has a recent I . “ j s aL/min. and 

O E his PCWP is IS nun Hg. card ac °'P“ ' wou|d 

BP is IdO. S’ mniHg. Best initial M for this P»' e 


be— 

A. Diuretics 

B. Nitroprusside 

C. Dobutamine 



D. Dopamine 

fAns. (C) Dobutamine] 

\ 40 year old patient after an episode of acute prtsen 
,vith signs of decompensated heart failure. 

)/E his PCWPis 18 mm Hg. cardiac output is 3Lmin, and 
}P is 100 / 54 mmHg. Best initial t/t for this patient would 


be— 

A. Diuretics 

B. Nitroprusside 

C. Dopamine in a dose 5 pg/ kg/ min 

D. Dopamine in a dose > 10 pg/ kg' min 

[Ans. (D) Dopamine in a dose > 10 pg/ kg/ min] 

Clue to the d/g or t/t ore 

M/m strategies for decompensated left sided heart 
failure are based on the BP of patient 


^^atientprofll^ 

Preceding event 

T/t 

High PCWP, low 
CO, High BP 

Bypass 

l 

1 Vasodilator t/t with 

1 nitroprusside/ nitro¬ 
glycerine (tCO by 
decreasing afterload) 

High PCWP, low 
CO, normal BP 

IHD, myocarditis, chr. 
cardiomyopathy 

Inodilators t/t 
with dobutamine/ 
milrinone (If PCWP 
does not improves, 
add frusemide) 

High PCWP, low 
CO, Low BP 
[Cardiogenic 
shock) 

Acute Ml, 
pulomonary 
embolism, bypass, 
viral myocarditis 

Dopamine in 
vasoconstrictor dose 
(> 10 pg/ kg/ min) 


WY POINTS TO FOCUS i 

A Diuretics are useful in chronic heart failure 
4- Nisiritide is a recombinant human B-type natriuretic peptide 
which is a systemic vasodilator 

•A 40 year old patient presents with signs of right heart 
failure following an episode of acute MI. 

O/E his PCWP is 13 mm Hg, and BP is 86/ 46 mmHg. Best 
initial t/t for this patient would be— 





A. Infusion of IV fluids B. Nitrons , 

C. Dobutamine D. Dop aini 

[Ans. (A) Infusion of IV fluids] 

T/t of diastolic/ right sided heart f a jj 
episode of MI (usually inferior Wa n jr ° / /o H , J - 
PCWP and R VED V AU > U ^ s 

° If PCWP is < 15 or the RVEDV is belo ^ 

Infuse volume until PCWP or CVP • ow 
Hg (reaches 20 mmHg) Crea ses by 5 N 

o If PCWP is > 15 or the RVEDV i ^ 

higher-* start dobutamine @ 5 pg/ n ^° mL/ m* 0r 

A head injured patient, who opens eyes to 
is confused and localizes to pain. Wha/* 31 "^ 1 stil hm u 
coma Score? ls ^ is G| asgo ’ 

A.7 B. 9 

C. 11 D. 13 

[Ans: (C) 11] 

Glassgow coma scale -* includes EVM 
Eye opening: 

° Spontaneous/Alert 
° To speech /Verbal 
° To Pain 

° None/Unresponsive 
Best Verbal response: 

° Oriented 
o Confused 
o Inappropriate words 
o Incomprehensible sounds 
° None 

Best Motor response: 

0 Obeys 
° Localizes 
° Withdrawal 
° Abnormal Flexion 
o Extensor response 
o None 


as sesment 


4 

3 
2 

1 

5 

4 

3 
2 
1 

6 

5 

4 
3 
2 


[Mn: For best motor response: OLWays FlExion] 


A patient who sustained blunt trauma abdomen with 
Glasgow coma score 15, pulse rate 120/ mt, BP of 100/80 
mmHg, management priority after ensuring breathing and 
ventilation include one of the following 

A. Establishment a good airway 

B. Immediate blood transfusion 

C. IV fluids and a sample of blood for cross matching 

D. Rush to operation theatre 


..(O 


]V r fluids and a sample or blood f 0r cross 

[A^jng] . h|un t abdominal trauma 
^lto l ° c ° ] ley CABDE 

! P fi,1, r7cU |ati ° n ( eStabl ‘f 1 I,V ' ‘ me ’ Check P u 'ses, CFT 
Cf Co rrect hypovolemia by crystalloids) 

0P ’ vaV maintenance (with cervical immobil ization , 

A 55 A‘ rv ; bre athing (ensure adequate ventflation Kiv 

p * AS , e n l° ok for b/L air entr>,) ' 8 

° N>g bility (determine neurological status, AVpn 

r P, c S e S nient for cortical function, pupillary response 

3 cerebellar lesion) 

exposure (Completely expose the patient and 
p " famine) 

fter THR Post op day 2 develops chest pa i n 
• ien on and respiratory distress. ECHO shows righi 
motion abnormalities with TR. Most likelv 
v> icU . j s: 

di4gn° slS , embolism B. Myocarditis 

A polal N di D - Constrictive pericarditis 

(■ ACl ' A) Pulmonary embohsm] 

[A nS - entr icular motion abnormalities with TR on ECHC 
Ri - h ' festive of right ventricular dysfunction most likely 
to pulmonary embolism. Pulmonary embolisir 

SeCC lwn complication after THR. 

153 non fraction is affected and cardiac involvment i: 
tbal in myocarditis and pericarditis. 


A P 


Utl 


24.11 


recent POINTS 


Pressure in pneumatic tomiquets is SBP + 100. 

, primary impact injuries are seen on legs. 

, TR 1 SS score is -» a trauma severity score. 

• CT severity index for acute pancreatitis is —* Balthazar 

score. 

i CURB 65 criteria were used for —* Pneumonia. 

, Aortic transection results from —> Major deceleration lung 
injury. 

i M/c lung injury seen with thoracic trauma -* Pulmonary 
contusions. 

• Severinghaus electrodes are used to measure -* pCO, in 
blood sample. 

• Acronym 'COWS' is used for -* Caloric test. 

• Epinephrine is used in -» Cold shock. 



-mi L 


: ° dln8 ^tem yel ow ' m ^-°- 

y llow c °l°ur means 


, Ration. - yen, 

Nor moxemia i s Paf N 

. !j aCO i norTn al valu/j, ?° mm Hg. 
L'gnocaine i s inH - 3 °‘ 5 °mmHg. 


’ Ist dose of electri n<XkaWe 

‘ SSSjjf'f^') S Z'*'™ ^ ,0 

disease ^ ,0 P— care i„ „„ 

hepatic veins &sup bepatic ducts »connected to bot 

syndrome), a rare acquired v, synJromc CWilk 
° A «c angulation of SMA““" C ° mprKsi °" **** 
3rd Part of the durvV . ,n c °mpression oft! 

° Bilious vomitin ' t0 ° bstructi °n. 

vomiting, peristalsis. 

0 lny .: Ba meal 

0 Duodenojejunostomy 

• ASe ^taken~Blakemoretube ■ 

” of uL'eTci r T OCCaSi0naUy ™ —gem 

. F „„ P a 'i h '7 rtha8 '. 0 esophagealvariees. 

elh , n " 800 ml air is re 1“«d and 

• Now a T T 40 H8 1«“«'squired. 

ays replaced by Minnesota tube (4 lun 

as allows aspiration of both gastric and oesoph* 
contents. 

• In gastnc outlet obstruction m/c site of obstructs 
duodenum. 

• Duodenal blow outs occur on 2-7 post operative day. 

• Perforation of colon (large intestine) is more commc 
paratyphoid B infection while in typhoid it is tern 
ileum m/c involved. 

• X-ray signs in perforated peptic ulcer: 

° Cupola sign (Crescent shaped radiolucency t 
diaphragm). 

0 Football sign 

0 Rigler’s sign (visualisation of both sides of bowel 

• Blumherg sign -> rebound tenderness in perforated 


critical c 


ulcer. 
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Psychiatry 



25.1 

REMAND NREM SLEEP 


*1»J 


11. Also k/as 


2. EEG 


Paradoxical sleep or 
active/ deep sleep 

Reappearance of ct 
wave, saw tooth waves, 
PGO spikes in EEG 


Slow wave sleep, 
orthodox /quiet sleep 


0 wave 


12. Autonomic ++ 

hyperactivity i HR T RR T BP 


iHR&iRR, 

J,BMR 


13. Brain O, 
consumption 


Normal 


14. GH secretion i 

1 5 Tone 4 (esp in head/neck) Normal 

6. T activity in Pontine, amygdala, and Tiialamo-cortical loop 


anterior cingulate gyrus 
20 % of sleep time 80 % of sleep time 


7. Distribution 

18. Parasomnias Narcolepsy, cataplexy. 
Nightmares 
(dream anxiety). 
Active dreaming, 
Penile erection 
(tumescence) 


Most parasomnias 
are seen in stage IV 
(5-sleep) e.g. 

Sleep/ night terrors 
(Pavor nocturnus). 
Sleep walking 
(Somnambulism) 
Sleep talking 
(Somniloqui), 
Bruxism (teeth 
grinding) in stage 
II, Enuresis (bed 
wetting). 

Head tossing (jac tatio 
capitis) in stage 0,1 


POINTS TO FOCUS 


1 


"He / 



4- Barbiturates & MAO inhibitor reduce REM/** 
suppress stage 4 NREM. A single dose of BZ^ * 
effective against stage 4 parasomnias. ° f ‘ 

y REM sleep is c/by PGO spikes, 
y occurs every 90-100 minutes. 

y NREM stage 2 is c/by sleep spindles and k-com l 

y Muscle hypotonia is most characterstic of re^**** 
differentiate it from awakefulness. Sleep Wig, 

y Epsworth sleepiness scale is used to measure ex 

sleepiness. ess time 


NARCOLEPSY (Gelineau syndrome) 

• Excessive day time sleepiness. 

• 15-25 yr age group. 

• Familial incidence strongly a/w HLA DR -2 , 

x ±y and Hi a 

DQBI locus on chromosome 6. 
i Hallmark is i REM latency (REM sleep occurs within lo 


■ - T» 

minutes of the onset of sleep in place of normal 90 m - 
• Classic tetrad is - 

o Sleep attacks (m/c) d/to short REM latency. 

° Cataplexy (sudden loss of voluntary m/s tone with 
strong emotional stimulus but clear consciousness) 

° Hypnagogic hallucinations (occurs at sleep onset or 
going to sleep) or hypnopomic hallucination (occur at 
awakening). 

o Sleep paralysis for few seconds after walk. 

[Note : Snoring is absent] 

There is l in hypocretin (orexin) producing neurons in 
hypothalamus. Anti trib 2 antibodies are found. 

T/t - DOC is Modafinil, other drugs include amphetamine, 
SSRJ, methylphenidate. Ritacin in day & BZD in night is 
used for t/t. Forced naps. 


'cep Hygiene is creating an environment and developing 
bits that support healthy sleep. E.g. regular sleep sched- 
relaxing exercise at evening 


Insomnia 

• Difficulty in falling asleep or staying asleep which occurs 
at least 3 times/wk of at least 1 month. 


|i„ie sleepiness, inlcrferes with socij| & 
work- 

l^ >° n use, anxiety, depressive episodes) 
A*** techniques, avoidance of cof ee belW 
ytr . lem & Ramelton have limited role 

f! ; , Z<>lP ,a 






C TIyESLEEPA pNEA( QSA) 

day time S,ee P iness (Measured bv 

V, c ai> sC 0 pjness scale). 

' yX" lenses tot >10 s during frequent episodes of 
of airways (especially pharynx) d/to i m/s 
'is also a change in the central respiratory 

Thert is common. * 

I"" cnorihg' s co ‘ 

. -yC. ^ . 4 JsJREM. 

V 3 an ted factor is obesity (BMI>30) k/a Pickwickian 
>1^ 5S0C 

' , eads to systemic HTN and pulmonary HTN. 

, 0S A 1,13 polysomnography. _ 

IpVeS 1 -' . -.Ion 


l ' duction, avoidance of alcohol. CPAP for OSA & 

^ tft ,.„^rnPODlaSt\'. 


' r ^^ harynS ° P,aSty ' 


n iC liMB_MOVEMENT 

/[fioSIhrriirTnnr 


GENERAL PSYCHIATRY 


1511 

,i, Names in Psychiatry 



v cd rythmic extension of great toe and dorsiftexion 
• Sief kle and knee during sleep. 

^to restless leg syndrome 

• ^ Bursts of activity during 1st hr of NREM 

• EMG , e 3 and 4 NREM but duration of NREM stage 1 may 

I lr , 

be increased- 


Hscker 
Jea " Piaget 


-ebephrenjc SZR ■ 

-^^2i^Velothymjay 
^^iaprecox. 



PSYCHIATRY 


--- 

• Bes f o7H l ™ WaSC ° ,nedb ^ 

vifJZr ot psy *~— tan 


Neurotransmitter levels 

hizophrenia -* T serotonin, nor-adrenaline,dopamine 
+ glutamate [Mn: t DNS ] 

• orn eSSi ° n ^ serotonin, nor-adrenaline, dopamine 

UCD -> 1 serotonin (So t/t is SSRI) 

Alzhiemer’s d/s -> 1 Ach and nor-adrenaline. 

• Autism -» T serotonin 

• Mania -> T Noradr & dopa 



Role ij 

Alfred Binet 

Gave the first formal scale of intelligence. 

Anton Mesmer 

Coined term " Animal magnetism" 

Alfred Adler 

Coined " inferiority complex" 

Beck 

Cognitive therapy, model of depression 

Eugen Bleuer 

Term ’schizophrenia'. Described cardinal 
symptoms of schizophrenia 4 'A'. 


POINTS TO FOCUS 


'F Serotonin is involved in OCD, so serotonin inhibitors (SSRIs) are 
useful in t/t of OCD. 

F- 1 GABA is seen in —> Epilepsy, Anxiety and sleep disorders 

F- i Glycine is seen in -> Mental retardation, seizures, spastic 
paraplegia 

F- i 5-HT &lNA is seen in -y OCD, eating, sleeping, depression. 

F- Panic attack is a/w -> Disturbances in serotonin,NA, GABA, 
dopa, and cholecystokinin. [NOT a/w glutamate] 
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Ego Defence Mechanisms 

-> in Obsession 

-> in OCD 

in compulsion 

-> in phobia 

> in Aaviety disorder, phobia 

> in Fugue, multiple personality, 
somnabulism 

►in borderline personality 
disorder, 
in drug addict 


* Isolation of afiect 
» Reaction formation 
» Undoing 

Displacement, inhibition- 

Repression 

Dissociation 

Splitting 


• Denial 


eh POINTS TOFOCUS 


•y Undoing, isolation & repression are ego defence mechanisms 
Drug addict. 


for OCD. 

•y Denial is seen in 


253 


IMPORTANT PSYCHIATRIC TESTS 


Tests of intelligence 

• Wechsler adult intelligence scale 

• Stanford-Binet test, (Malin’s intelligence scale for Indian 
children, universal non-verbal intelligence test) 

• Bhatia scale. 

Projective tests for personality 

• Rorschach inkblot test 

• Thematic apperception test (TAT): A/w fantasy & fear. 

• Draw-a-person test (DAPT) 

• Sack’s sentence completion test (SSCT) 

Minnesota multiphasic personality inventery (MMPI) is a 
objective test for personality 

Raschach inkblot test 



Fig.: Roschach inkblot test 


Neuropsychological tests 

For organic brain damage 

• BG Test (Bender Gestalt test); Best test 

• BVRT (Benton visual retention test) 

• Wisconsin card sorting test 

• Wechsler’smemory scale, PGI memory 

• Luria- Nabraska & Halstead-Reitan test^' 6 
battery of brain dysfunction (trail making Pq I t 

,r °°P t est> 


‘N’ back test) 



POINTS TO FOCUS 

F Couvade syndrome -* Sympathetic pre -m 

develops same symptoms as the pregnant 17^' 

►y Cotard syndrome (Walking Corpse Syndrom ) 

delusion of body function failure. It is a rare ^ nih,i Xic 

which the afflicted person holds the delusion^h^ 1 h 
dead, either figuratively or literally. ° f /)e or s /, e ^ 

■y- Diogenes -» Gross self neglect. 

A Slowing of thought is seen in 

dementia). SS '° n foe 

•y Thought blocking -> Schizophrenia. 

A Thematic perception test -> Mu ray & Morgan 


Assessment of Mental status 

• Folstein Mini mental status examination 




30 


point test of cognitive function. Used to 5 
progression of dementia. Based on orientation ° ! ° W 
recall & registration, attention, calculation & , meiT10r > 
comprehension. ^ 


25.4 


HALLUCINATIONS, DELUSIONS 


• Illusion -> False (bizarre) perception of external 

object which has real existence (Disorder 
of perception). Mis-interpretation of 
stimulus. 

• Hallucination -y Disorder of perception. There is false 

sense of perception in absence of 
external percept or external stimulus. 

• Delusion -> Disorder of content of thought (thinking). 

False, firm (unshakable) beliefs in 
something which is not a fact & not 
shared by other people. Belief which is 
out of keeping with person socio-cultural 


background & is of morbid origin 



I" 


V 




a)i l ‘ 




off 


J1 1 W 

Recurrent, irrational, intrusive eg 
dystonic and ego-alien ideas ' °* 

>erC eptioninclncles:- 


seen i n 


Temporal lobe 


/T.jon, _ 

! i>' l “ t t^ lion/derealization ' 


•2* 


etc. 


3“' 



fa lse interpretation by the senses of external 

„M5^ lS lulus which has a real existence. 

# tDf Perceptual distortion in the estimation of s i 2e 


* ° lfac tory h ] . 

le S io„ s .^ a,,Uc ’^tio ns are 

Hall Uc j nal i o 

* 

blac k tongue a Ual halluc <nati 0 ns ( CO c • 

>1;: may occur in chronic amphetamine 


fK> 


afe pC 'a'tial relation. 

' and Pen in absence of psychiatric illness. 

• insanity and other toxic states 


in"* 10 



.UCINATIONI 

. _ TV>lcf» 




^ . 3tio n is a false sense of perception without external 
H 3l,uCin stimulus to produce it. These are independent of 
o^'.u^rver and are real (vivid perception). 




observer s 
are> 


C’“ Sch izophreni3 

pn.gs-L.S.D.. Mescaline 
"■ Ten iporal lobe lesions 
!", Generalized organic brain diseases 
|V small doses of alcohol and cannabis 
.■ grain tumour, subarachnoid haemorrhage, 

etc. 

v ii, High fever 


Insight 

• Subjective/ 
objective 


Variable 
Subjective 


* '"dependent of will ,, 
mvo| untaryand ’ real 

Occur in 
Sensory organs 
1 Examples 


Mind 

NOT involved 
hearing of voices 

which are inside 


As real as true 
Perception 

External space 
involved 
Hearing of 
commentry voices 
from other person 


psychimrt 


uraemia 


^hallucinations 

a Visual: toxic substance withdrawal, focal CNS lesion, 

schizopherenia 

»Auditory: elementary auditory hallucination, thought 
echo, voice commenting on one’s action, 3rd person 

hallucination. 

i Olfactory: Major depression 
Gustatory: organic brain disease (temporal lobe) 

Tactile: example cocaine bugs 
Kinesthetic/Psychomotor. 

• Hypnagogic: 

Overall m/c type of hallucinations are -> Auditory 
hallucinations. Seen in alcoholism, schizophrenia, 
amphetamine abuse and in functional (hysterical) disorders. 


• Wfa, , fo/tor u lmi 

an one modality and h*n ' 8 ' n LbU '- Stlmu lus 

Worn. foZ,”?hallucination in other modality. t 

* , , P! " KK “«* >“*«* seeing music. 

experienced imi, unusual “nsory phenomena 

periencedjust before or during awakening 

« ™d and frightening 
of seeing or hearing or feeling phantom 
sensations while falling asleep (or in early stage 1 sleep) 

ypnopompic & hypnagogic hallucinations both are 
equently a/w sleep paralysis, the terrify ing condition ol 
being half awake but unable to move. 

• Functional hallucination: Both stimulus and hallucinate 
in same modality. Command hallucination instruct perso 
to harm himself or other. 

DELUSIONS 

• Delusion is a false (firm & unshakable) belief in someth! 
which is not a fact. 

0 Unlike hallucinations, delusions are alw: 
pathological. 

0 Bizarre delusion: A delusion that is very strange i 
completely implausible. 
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° Non-bizarre delusion: A delusion that, though false, is 
O^^Lnas-.e^inCo^or.- 

Mus,M,s ^ NOT a ftawre ^ hebephrenic 

Fragmenlorv Delu^.on schizop hrenia 

„ ^ .. . -> Mania 

O' Grand '° S ' 0 . Schizophrenia (esp. 

Of reference, of .nfidchtv idwe) 

of persecution v 


Types of delusion 

• Of grandeur or exaltation (Megalomania): 

• Of persecution: 

• Of references: 

• Of influence or of control. 

• Of infidelity: 

• Of nihilistic: 

• Hypochondria: 

• Erotomania 


Important Delusion syndromes 


|- - n.u..,„n Svndrome/conditlon^ 

• Jealousy (infidelity) involving 
spouse 

Othello syndrome 
(Conjugal paronoia, morbid 
jealousy among alcoholic males) 

• Erotic, delusion of love 

Erotomania or Clerambault's 
syndrome 

• Nihlistic 

Depression, Cotard syndrome 

• Body being ugly 

Delusional dysmorphia 

• Infestations by worms or 
foreign body 

Delusional halitosis 
(Parasitosis) 

• Delusion of doubles 

Capgras syndrome 

• Delusion of grandeur, inflated 

self esteem, and self image 

Mania 


T1 POINTS TO FOCUS ___—- 

-> Induced delusion (Folie-A-Deux) disorders -> sharing of 
delusions b/w usually two or occasionally more persons. 

+ Nihilistic delusion and delusion of guilt and poverty -> Seen 
in depression. 

+ La belle sign (or La belle indifference) is seen in dissociative 
disorder. 

•f Unknown becomes known -> Friggol. 

+ Known becomes unknown -» Capgras. 



Capyras delusions (Delusion of double 

a familial person has been replaced by e ^ i| ‘ef t(i 

impostor. Seen in paranoid scizophrenia d ° u b] e ; 

disorders, Lewy body dementia. c Ldel 

Nihilistic delusions -» Bilief that he or .. 

r ot ner s 0r 


^sio, 


tiai 


about to end. 

Gnnser syndrome is syndrome of ap proxj 


W °rld | 


Ch/by approximate answers, somatic conv e ^ ans *e rs 

pseudohallucination, clouding of conscious^' 011 feat ^e 
Kleptomania is irresistable desire to steal't ^ 
other than personal use or gain. etlls p °r re asoti 

Pyromania is fire-setting without an app arerit 

Witzelsucht : 

Cheapjokes(pathologicaljokinnw° tive - 

humour seen in frontal lobe disorders. B & P°intl ess 


CHILD PSYCHIATRY 



and 


25.5 

■ — 

• Concrete thinking stage 7-11 years. 

• Abstract/conceptual thinking stage >12 y ears 

• Down’s syndrome is m/c chromosomal cause 
common cause of severe mental retardation 

• M/c mental disorder in children is neurosis 

• M/c mental disorder in school age group is ADHD 

• M/c form of pica is Geophagia. 

• Termites are mentally gifted children with IQ > j 5o 

comprises people with IQ > 140) ^ 

• Ktmner's autistic triad: 


most 


lens 


Autistic aloofness + Speech/language disorder + Obse 
desire for shameness. 


'ssive 


ar e often 


Fear of death : M/c at the age of 5 years. 

Defiance, oppositionalism and temper tantrums 
used by children 18mth-3yrs of age. 

Most children have obtained bladder control during the 
day & night by the age of 5 year. 

Children starts identifying themselves as boy or girl by- 
1 8 month of age (establish a gender identity b/w 18-30 
months). By 30 month gender constancy & it is resistant 
to change. 

0-3 yrs -»Adualism to dualism 
3-6 yrs-> Animalism 
6-12 yrs->Realism 

Most child psychiatric disorders (e.g. ADHD, conduct, 
GDT Synd., Tics, Enuresis, autism) are more common 
in males except mutism and rett synd. (more common in 
girls). If autism is present in female it is more severe. 


, a | reading disorder. Problems may inc|u . 

, or subs, " u "0" s «f words, o, simp ,; 

, arU hmalic or mathematic disorder 


Lower iirv,L . 

***.* ma, „ 

* ,06,KS wh «'chair 


^ ElOPMENTAL PlSQ Rricpg 

Asperger syndrome, Rett syndrome 

.^d!n'" ; ^ ,ivediS0Cder ' 


nias(AF). 

f^iCTD, S OR DE| 


ied exists in community and pseudo-community 
^ lf0CCU developmentaldisorderwithnormalmilestones' 

' p< Ve cti on of mir ror neurons s > stem may be critically 


critically ATTENTION 

tool for autism. M-CHAT-R/f 


,-asiv 

in autism- 

in v ° ? is screening iuu. .u. autism. M-CHAT-R/f 
, j Checklist for Autism in Toddlers, Revised with 

is newer version, 
ff^on in males. 

,M nral lobe affection. 

| ^et is usually < 2 '/ 2 yrs. 

' ° b L rke d impairment in reciprocal social and interper- 
° 1 Id interactions, no eye contact 
, Abnormal dermatoglyphics 

parked impairement in language and communications 

° Abnormal behaviour, blunted effect 
, Mental retardation 

o Epilepsy may be seen, idiot savant syndrome. EEG 
ma y be abnormal (Epileptiform EEG discharges are 
seen in 80-85% of patients). 

, perinatal CNS insult, raised serotonin levels in etiology. 

, T/ t: behaviour therapy. Drugs effective are: fenfluramine, 

haloperidol. 


ief ° f 0thers are voilat ed and ^ 

’ ^logical a - " "" " 01 

in “a** - 

;vwA^r n ’ ofbeha - ( ^,^ a " d 


PSrCHlMl 


• More common in males th. 

of 7 years. ’ h ° nSet occurs before the age 

Symptoms for >6 months. C/ by : 

0 IrnnT^ aCtlVlty ^ impu,sive inattentive 
0 p PUlSWlty ’P° or impulse control 
0 ° or attemi on span with distractibility 
Moving about here & there 
Talks excessively 

* 3 types are known: 

Type I: Hyperactivity impulsive - 

(All 3 features are seen). 

Type II; Hyperactivity + impulsivity 
Type III: Impulsivity 


► inattentive 


g| POINTS TO FOCUS 


_ 


• - - - - - - —- ---—-- 

} In Asperger's syndrome language & cognition is normal. 


Heft syndrome 

• X-linked dominant disorder affecting predominantly girls. 

» Development of child is normal till 5 months after that 
there is deceleration of head growth, loss of acquired skills, 
stereotyped hand movements, ataxia, breathing difficulty. 


• Does not seem • Often leaves seat • Has difficulty 
to listen when i n class room awaiting turn 

spoken directly 

• Often runs 

• Interrupts or 

• Has a difficulty in 

and climbs 

intrudes on 

sustaining in play 

excessively 

others (disturb in 

or tasks 

• Has difficulty 

conversation or 

• Difficulty on 

playing or 

in games 

organizing talks 

engaging in 


• Does not follow 

leisure activity 


thorough on 

quietly 


Instructions 
• Forgetful in daily 

• Talks excessively 



activities 


ADHD in child is a/w: Alcoholism, anti 
intellectual change. 
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MENTAL RETARDATION (MR) 

• .*<„• -o 

E S' 3 6 >" r oU "“r old child like copy a triangle, 
perform activity of a o >ear oi“ 


25.6 


THERAPEUTIC 


WeehseUr tlV>IQCtessifi“”'° n ^ 

1 Very superior^ 


wuntr 



T/t of Choice For 

• Hypochondriasis, 
somatoform d/s Anxiety 
neurosis, hysteria 

• Phobia 



Supportive 


Ps .vchoth 


era Py 


OCD 


L&9_.___ . 

Classification of mental retardation/ mental hand,cap 
Intellectual disability 


ADHD 


(EdocaWe) | (Trainable) 



f Borderline Mild 
1 90-71 70-50 

Another terminology 


Moderate 

50-35 


Profound 


Gilles de la Tourette’s 
syndrome 

Non-organic encopresis 
Enuresis 


-> Systemic desensit izatj 
[Behavior therapy] ° n 
“ 1 • Systemic desen sitiza| . 
'exposure and 
prevention therapy ** 
[Behavior therapy, 

2 ' : Cl„ mip 

gold standard s 

Fluoxetine is Doc , a 

other SSR] sar " d 
now a days ed 

-> Methylphenidate, 
amphetamine 
—> Haloperidol 


Moron 


Imbecile Kjl®* 


For Panic disorder 


Ptessin, 
>ram. 


Older classification of mental retardation 
j. Idiots - Mental age of 2 >ts or Jess 
2. Imbeciles - Mental age of 2-7 yrs 

3 Morons-Mental age of 7-12 yrs 

Retinoblastoma, myopia, asthma and high serum uric aci 

levels are a/w high l.Q. in children. . n 

[Mnemonic - RAMUJ 

3 M/c causes of MR are 
o Dowti's syndrome, 
o Fragile-X syndrome 
o Fetal alcohol syndrome. 


For acute panic attacks 
Chronic Schizophrenia 


Delusional depression 


I POINTS TO FOCUS _ Z 

1/c cause of MR overall —> Down's syndrome 


I 


/l I.UUJC !✓/ 9 w f r \ v r WP ' - ' 

/c genetic cause of MR -> Down's syndrome (Trisomy 21) 
f ; inherited cause of MR —> Fragiie-X syndrome 
Tiination disorder includes —> Enuresis and Encoparesis 
:k of bo wel control). 


-» Behavior therapy 
—> Alarm therapy(best) 
Imipramine, Desmop., 

-> Imipramine (Escitalopi 
paroxetine), SSRI 
-> Alprazolam 
-> Fluphenazine i.v. depot 
injections 

___ r _ —> ntidepressant 

[Depression with psychotic + ECT or antipsychotics 
features] [CPZ, Halopendol, pimozide] 

» Paranoid delusional -> Pimozide 

disorder withsomatic / 
hypochondria! delusion. 

» Delirium tremens -> Chlodiazepoxide 

Resistant cases of schizophrenia 

A. With +ve symp -> CPZ 

B. Without +ve symp -» Clozapine (Atypical) 

Milieu therapy / -> In Schizophrenia 

Therapeutic community / 

family therapy 

Bio feedback, Jacobson’s-^ In type A behavior/ 
relaxation technique, personality 

Autohypnosis (Psychosomatic disorder) 



tech 

Munson’ 


/s Eicon’s) 
(S' 


-> ^ Premature ejaculation 





* nervi^ 




il i n 


In hysteria & d/g of catatonic 
syndrome. 

(Interview with mute, stu por) 


therapy 


the r a py 

A'* 5 ' 


F |o0' 


,jing : 


pf” 




-> TOC in Phobias, OCD 
Alcohol dependence 
transvestism, 
homosexuality, 
hysteria 
-> Phobias 
-> In schizophrenia 


Contralndi 

re gnancy & . 

3 06 chronic $ZP 


ot _^jyiJLS IVETHERAPY (EC T) 

side - 

V^’Von with atropine/ glycopyrrolate is required. 

produces GTCS lasting atleast 25-30 sec. 
' \lA ■ affects the catecholamine pathway b/w 


nossibly 


• p0 T a lon and limbic system 

Ii jncepn volts, for 0.6 sec., 1600 M.A. current. 

, l» 5e 110 V s ■ Major severe depression a/w suicidal risk is 
, l> ca 7 most important indication of ECT. 

flfSt ' severe depression a/w suicidal risk (first & 


ihe 


♦ .. M/! «? 

t ° ! "’ r f CT 

+ **>», severE » ctan,c 

*** « is „„„ 

m moo/a & sch/ 7n 

„ , esmei 0 „, y „ 



Wtauwn 


UTHIUM 


1 ' Iaj ° mnortant indication of ECT), stupor, melancholia, 

most in 1 !- 

Ivchotic features. 

P vere functional catatonia a/w T oral intake, stupor, 

’schizoaffective features 

Severe psychosis a/w suicidal risk (Tfon-responsive SZP 
cationic schizophrenia/mania), if no response to 

anlipsy ch0tics - 
j Polar disorders. 

0 can be given in old age .. 

, fCT is NOT a first choice t/t in mania & schizophrenia. 

, ECT is NOT effective in OCD, phobia, personality disorder 
(neurotic patient). 

Ad/E 

Direct ECT: 

»# of thoracic spine (T3-T4), femur, humerus (common) 
» Raised ICT, llOT 

• Headache, bodyache, vomiting, confusion 

Modified ECT: 

■ Retrograde amnesia is most common & characteristic. 
Anterograde amnesia is also seen. 

1 Cause of death in ECT —> CVS & pulmonary. 

Best ECT -> Brain derived T GF (Hippo). 


• DOC in 

disorderUthriT-^- 50116 ^ 3 PatUnt of b 'Polar 
O MDP J V md,Cation 

M DP (bipolar disorders) 

0 Acute mania. 

Prophylaxis of bipolar MDP. 

0 Cyclothymia 

I Vi res suicidal tendency in depression, 
rophylactic maintenance level is 0.8 meq/ L 
ormal therapeu,,c level is 0.8-1.2 meq/ L. Semm level 
has to be monitored for patient on lithium therapy 

Toxicity starts at > 2.0 meq/L. 

• Can cause renal failure. Dialysis should be done at a level > 

meq/ L. Dialysis is the most effective means of removing 
Li from body. 

• No specific antidote is available. 

Other uses of Li are -a Graves' d/s, migraine, i Suicidal 
tendency in depression. 

• Teratogenic: Can cause Ebstein's anomaly 

• Li should not be used in children < 12 years 

• Ad/e: 

0 Tremors (of 4-8 Hz frequency) are m/c side effects 
which may require dose reduction or propranolol 
should be added 

0 Polyuria (diabetes insipidus), hypothyroidism, nausea. 


vomiting 


0 Renal failure (Only on long term therapy) 
0 Exacerbation of psoriasis 
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ANTIPSYCHOTICS 



Block D 2 receptors 

• chlorpromazine 

• Haloperidol 

• Fluphenazine 

• Thioridazine 

• pimozide 

• Loxapine 
Flupenthixol 


Atypical 


Block 5HT 2 » D r D i 

• Clozapine 

• Olanzapine 

• Risperidone 

• Amisulpride 

• Quetiapine 

• Aripiprazole 
Ziprasidone 


CLOZAPINE 

• Most effective antipsychotic. 

• Antisuicidal anti-psychotic. n 

. Atypical antipsychotic which blocks 5-HT 2 , D 2 U,, 4 

M,and a receptors. . finn n£ j/ m L. 

► Usual plasma concentration require is 

, Higher plasma concentration is a/w nsk ofsetzures. 

Causes agranulocytosis in 1-2% of cases. 

Other ad/e: wl gain, sialorrhoea, sedation, ypo ens 
DM, seizures (sweating). 


M 



POI NTS TO FOCUS 

+ ^forthetrcptnteu, 


* AHpIpLc Is on atypical antipsychotic w*», fe* 


s/de effect. 

A Resperidone is 2nd g eneration antipsychotic ^ 


apyramidalADRs of typical antipsychotics 
■u,c musclar dystonia- Bizzare linguo-facial muscle 
asms-grimacing, tongue thrusting, torticollis, locked 
V. Occur within hours to a week of starting drug therapy. 

is promethazine. . 

ffive dyskinesia- Late onset oro-facial dyskinesia- 

is tant chewing movements, lip licking, choreoathetoid 
vements.More common in elderly females. 

'kinsonism- Rigidity, tremors, hypokinesia, shuffling 
:.Appear b/w 1-4 weeks of starting drug.T/t is atypical 
psychotics and central anticholinergics. 




.. B aiscomr 

desire to move about.Appear b/\ v 1 0rt > c 0n , 

pii. 


r °tno 


Cf ipt: 


brie 


is BZD and propranolol. 

• Rabbit syndrome- Perioral tremors, an 
therapy.T/t is central anticholinergics. ^ after y ea 

• Malignant neuroleptics syndrome - Hvn ^ ’ 

tremor, myoglobinuria.T/t is Dantrolen^^ ri^^ 

Drug-induced psychoses 

• Acute intoxication with the NMDa a 

clidine (PCP), produces hallucinations' 1 % 
negative symptoms, and cognitive defici ts < ?® l ' t dis °' 
SZP). (S ^Pt 0ni 

• In comparison, dopamine agonists, such as 
primarily induce paranoid delusions, and 

term use. ’ ° nl >' after l, 



POINTS TO FOCUS 

A EPS are not seen with clozapine. 

A Clozapine is particularly effective in resistant schiz 0 
A Akathasia is m/c with haloperidol. Treated by p J° 

A DOC for haloperidol/ neuroleptics induced akathr'' 0101 ' 
blocker. ' S '° S8 


Mrenij. 


Beta 


A Antidepressant which can be used in t/t of nocturnal 
ADHD, and chronic pain -> Imipramine ^ 


pain —► Imipramine 


TRICYCLIC ANTI DEPRESSANTS 



Examples ^ 

• SNRI 

Doxepin, Venlafaxine, Trimipramine, 
Imipramine, Sibutramine, Amitriptyline, 
Dothiepin [DVT in DA5] 

• NRI (NA > 5TH) 

Maprotiline, Amoxapine, Nortriptyline, 
Desipramine [MAND] 

• SSRI 

Fluoxetine, Fluvoxamine, Paroxetine(a 
teratogenic drug) [ FFP] 

• SSR Enhancer 

Tianeptin, Mianserin 

• Atyptical 

Trazadone, bupripion 


Ad/E ofAnti-psychotics, anti-depressants 

Act on cortex and mesolimbic system 



in 


CPZ, Triflupromazine Haloperidol 


Haloperiodol (++++) Thioridazine (+) 
Fluphenazine (++++) Clozapine (nil) 


linergic 


An,l ong Anti ' 

JS 5 -' 

^holinete' 0 


[An° ng 


iep re 


Anti- 

ssants) 


| 0 cytosis 


Thioridazine 


Amitriptyline 


Clozapine 


Haloperidol/ 

Trifluoperazine 


Fluoxetine, 

Trazodone 


Haloperidol 


PSYCHIATRIC DISORDERS 


* At present there are 2 major classifications in psychiatry- 
1 iCD-10 classification 
i DSM-IV classification 

, ICD-10 classification 

o international classification of diseases- revision 10, 


1992 

o ]t is WHO classification for all diseases, injuries & 


death. 

o There are 3 volumes & 21 chapters. Vol I contains 
reports of international conferences, classification, 
nomenclature & definition. Vol-II is instruction manual 
& Vol III contains alphabetical index-Chapter F classifies 
psychiatric disorders. 

o Mental illnesses/disorders are given in chapter 5. 


• DSM-IV classification 

o Diagnostic & statistical Manual of Mental Disorders, 
4th edition 

° Diagnoses of specific psychiatric illnesses along 
5 axes:- 

1. Axis I - Clinical psychiatric diagnosis 

2. Axis II - Personality disorder & mental retardation 

3. Axis III - Physical disorder & general medical 

conditions. 

4. Axis IV - Psychosocial & environmental problems 

5. Axis V - Global assessment of functioning 

o Chapter F Classifies psychiatric disorders. 

• Mental illnesses/disorders are given in chapter 5. 

• M/c psychiatric disorder a/w DALY (Dtst.btl.ty Adjusted 

Life Year) loss of work (14%) is sctaophtem;*• 

. ’untric causes of psychosis include the 


!• Sch * Z0 Phrenia & schizophreniform disorder 

2. Affective (mood) disorders, including severe depression, 
and severe depression or mania in bipolar disorder 
(manic depression). People experiencing a psychotic 
episode in the context of depression may experience 
persecutory or self-blaming delusions or hallucinations, 
while people experiencing a psychotic episode in the 
context of mania may form grandiose delusions. 

3. Schizoaffective disorder, involving symptoms of both 
schizophrenia and mood disorders 

4. Brief psychotic disorder, or acute/transient psychotic 
disorder. 

5. Delusional disorder (persistent delusional disorder) 

6. Chronic hallucinatory psychosis. 



Older Classification (WHO 1965) 


Psychosis 

Neurosis 

Organic 

Non-organic/ 

I 

Psychoses 

functional 

II 

• Drug induced 

• Delusional 

• Phobias I 

psychoses 

disorder 

• Panic disorders 1 

• Delirium 

• Schizophrenia 

• Anxiety disorders ] 

• Presenile/Senile 

• Schizo-affective 

• Dissociative/ 

dementia 

disorders 

conversion 1 

• Organic amnestic 

• Acute psychosis 

disorder 1 

syndrome 

• Mood disorders 

• OCD 1 

• Drug induced 

■ Mania, 

• Somatoform 1 

psychoses 

■ Depression 

disorders S 

• Intracranial 


• Personality 

infections induced 


disorders | 


POINTS TO FOCUS 1 


A Delirium is m/c organic disorder. 

A Drugs inducing psychosis are —> Alcohol, heroin, morphine, 
cannabis, cocaine, LSD etc. 

A Psychosis may occur in pregnancy,postpartum, epilepsy. 

A Disorientation may occur in - acute organic brain syndrome 
(Delirium). 


Psychosis 

• Gross impairment in reality testing. 

• Marked disturbance in personality. 

• Loss of insight. 

• Presence of symptoms like Delusions and hallucinatio 
are common. 

• Causes 


i 
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Thought Disorder 


o Organic, 

o Drugs- alcohol, heroin, 
and LSD. 


morphine, cannabis, cocaine 


Thouiht Alteration In content 

Component 


Neurosis natient. 

. s>mptoms which cause snbjecn^ed,smes^ ^ con fl ic t 

. Ineflicien. way of coping ; 

that may ultimately lead to a neurotic d, 

. Abiliottofitnction fanraritedly-'^ acceptable 50cia l 
• Behaviour generally ren 

. Usually no proof of organic cause can be fou 

Psychosis & »«' rnsis can be differentiated by 


• Loss of/ Gross impairment of 

■ Judgment /reality testing 

■ Affects, thoughts 

■ Insight 

■ Personality disturbances 
seen 

Organic symptoms like 
delusions and hallucinations 
are common 

A/w severe changes in affect, 
thoughts 

E.g. schizophrenia, mania, 
psychotic depression 


Preserved/ least effect on 

. judgment /contact with 

reality 

. Affects, thoughts 

■ Insight 

. personality preserved. 


• -nt 


1. Form 


2. Stream 


Lossening of association 

• Knights move/derailment, 

• Verbegeration (senseless 
repeatation), 

• Verbeireden /paologia 



Tangentiality 


Word approximation/ 
paraphasia 


Perseveration 


Flight of ideas (T flow), 
Clang association 


3. Possesion 


4. Content 


Thought block. 

Thought retardation (i flow) 



Thoughts are my own but not 
under my control 


Not my own thoughts, not 
under my control 
(Thought allienation) 



Change in content 



Niether a/w severe 

changes in affect nor with 

change in thoughts 
E.g. panic, phobia, OCD 




jychiatric triangle has 3 component 
fleet - Feeling 

ignition - Thought 

mation ■ Action . . 

psychiatric disorder there is disturbance or disequilibrium 

any of these component. 
gnifion (thought) Disorders arc 

Delusion. OCN, Phobias, Schizophrenia 
Thought has 4 components: form, flow, possesion, Duratjon Cr iterias to define Psychiatric illnesses: 

:ontent — 

1. Form (How things are connected to each other, 

association) 

2. Flow 

3. Possesion (My own thoughts are under my control) 

4. Content 


Cognitive theory 

Based on psychotherapy given by T. Beck. A/cc to 
cognitive theory specific cognitive distortions in f ew 
patients make them prone to develop specific mental 
illnesses. These are referred to as automatic thoughts or 
cognitive errors. Modifications of these cognitive errors 
is a standard approach in behaviour therapy. Examples of 
cognitive errors are -> 

Overgeneralising, selective abstraction, excessive 
responsibility, assuming temporal causality, self references, 
catastrophizing, dichotomous thinking. 

Inhibited grief: Denial of loss. 

Delayed grief: Onset after 2 wks of death/loss. 
Anniversary reaction : Grief reaction on death anniversary. 


Disorder 


Hypomania 

Mania 

Major Depression 


Minimum Duration 


4 days 

1 wk 

2 wks + 




sychoses, 


'y e lf^ er 

i>" diso,der 


.frilOP 


h,e "'!n* ie «V disorders 

lothymia, somatization 


^ anXI 
" - ief 


- Gn 



<1 month 
>1 month 

<3 month 

<6 month 
>6 months 
6 months 
>6 months 
>2 yrs 


is* 





[•] :T» 


^ • disturbance of brain tissue function(Acute 

' Tr3 fusional state). 

C ° rban ce of consciousness (clouding of consiousness) 

orientation is impaired 
" Critical facu!t>' is blunted or lost 
0 Thought content is irrelevant or incoherent. 

° j. „ memory, perception and attention are disturbed. 
DeHriurrT may be followed by complete recovery in an 
acute brain syndrome. 

li ma y a | s0 progress to an irreversible amaurotic syndrome. 
\ person may become impulsive and violent and may 
commit suicide. Such person is not responsible for his 
criminal acts . 

i Delirium is the m/c organic brain disorder. 


□ POINTS TO FOCUS 


] 


y i n i a te phase profound anterograde amnesia & milder 
retrograde amnesia is found 

■F in acute delirium sun downing is present i.e. worsening of 
symptoms in the evening and night. 

•F 5 SRI with max m paradoxical anxiety: Fluoxetine. 

•F Catastrophic rxn isf/o : Dementia 




DEMENTIA 


reqinres 6 months except in head injury. Cortical dementi; 
is also seen in Alzheimer's d/s and Pick’s d/s, Kuru. 

• Sub-cortical dementia is seen in Huntington's chorea 
parkinsons d/s, Wilson's d/s, progressive supranuclea 
palsy, and AIDS dementia. 

• Causes of dementia: 


Progressive 

1 


Reversible 


1. Alzheimer's d/s 1. Toxic dementia (m/c cause): 

(m/c cause) Drugs, narcotics, heavy 

2. Lewy body dementia 2. Hypothyroidism is 2nd m/c 

cause 

3. Vascular dementia 3. Infections (meningitis/ence¬ 

phalitis) 

4. Frontotemporal D~ 4. Subdural hematoma 

5. Brain tumours. 

• Overall m/c cause of dementia in adults is Alzheimer's d/s. 
Dementia is MOT a a normal part of aging. 

• Both cortical + subcortical dementia is seen in vascular 
dementia (step ladder pattern dementia) & Levy body 
dementia. 


k 
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. M/c wc of ««■» d**H. : 

dementia) d to mini-strokes/lacunar in arc • 

• Pre-seni/e dementia : Biological • , n in 

. Dementia pugdisnca *”* >yhh T 

boxers, It is d to repeated minor trauma to brain. 

. a psychoses with no memory loss. 

Loss of personality d/to delusions or halluemationsTe 
was coined by Emil Kraeplein. 

AMNESIA 

• Antegrade amnesia in which the lack of memory relates 
to events that occurred after a traumatic event. 

(Inability to recal or to store recent memory') 

1. Also called post traumatic amnesia. 

2. Two ty pes 

- Drug induced : BZD 

— Post traumatic : usually follows head injury 

3. Can be seen aftershock, or following emotional disorder, 
stroke. Alzheimer’s d's. 

4. New events are not transferred into long term memory'. 
Retrograde amnesia (Inability to restore recent memory) 

I. Loss of memory for information (events) acquired 

before the onset of amnesia/events preceding the onset 
of the amnesia. 

2. Seen in diancephalic amnestic syndromes. 

(Korsakoff’s syndrome anterograde > retrograde.) 

Post ECT : Retrograde > anterograde 


Psychiatric disorder Risk % 


Major depression 

15% 

Schizophrenia 

10-13% 

Bipolar disorder 


Anorexia nervosa 

' ' 

Mood disorder 

1% ~~~ 


keener,, 

P°Pulatu, a|1 


30 fold | 


15 fold t 
40 fold t 


Suicide rate in India is 11.2/lakh populate 
M/c mode of committing suicide in India' 
poison. IS * n 8estj 0n 

Attempted suicide is an unsuccessful suicidal 
fatal outcome. 


of 


i act 


with 


non. 


an 


“Hen, 


Suicidal gesture is an attempted suicide w'th 
to die.lt aims at seekin attention of others ° Ut 
Dclibrate self /wrwlntentional destruction 
without suicidal intent and without seekin ° dy tis su e 


other. 


25.9 


PSYCHOTIC DISORDERS 




Koroskoff syndrome 
Complication of ECT 
Alzheimer's d/s 


Antegrade amnesia > retrograde amnesia 

Retrograde amnesia > Antegrade amnesia 

Recent (short term) memory loss > Long 
term memory loss 


SUICIDE 

• Depression is the m/c psychiatric cause of suicide. 

• Overall m/c cause of suicide in India is poisoning: 

Poisons (34.8%) > Hanging (34.7%). 

1 People with a diagnosis of a personality' disorder, 
particularly borderline, antisocial or narcissistic personality 
disorders, are at a high risk of suicide 
Suicide risk in psychiatric patient:- 


SCHIZOPHRENIA (SZP) 

• Term schizophrenia was coined by Eugen Bleul 

• SZP is a group of severe brain disorders which*' 
with a persons interpretation of reality (happenin 

him) resulting in combinations of hallucinations ?, ar ° Und 
and disordered thinking and behavior. ’ 6 US10ns 

• It is a condition of split personality, in which the 

loses his contact w'ith his environment. patlent 

► It is primarily a disorder of thinking (cognition), a f 0 
thought disorder. Delusion in clear consciousness is T* 
in SZP. There is NO DEMENTIA in SZP. Seen 

Disorders of behaviour.thought. & affect 

Personality deterioration 

Studies have shown that mesial temporal lobe (containing 
entorhinal cortex, amygdala, and hippocampal formation) 
prominent changes in the patient’s brain, blood flow to 
several brain regions, including prefrontal and temporal 
areas, is altered in SZP. 

Epidimiology and risks: 

0 Having a family history of schizophrenia, 

° Stressful life circumstances, 




J 





;> rei3,ive - 


^ .-j 


(M=F 

10-14% 

10 % 

40% 

10 % 

50% 

10 % 


flitters involved: Mainly Seroton . 

The dopamine hypothesis states th 

subcortical dopamine neurotransmission 

( d eSS 0 ho , ic symptoms, led dopamine i n prej 
io P s>C ^ u id explain hypofrontality, impaired cog, 
^ ^tive symptoms (such as anhedonia and 
jnd ne £n). Altered subcortical and limbic do 


^ ' "on)- A* tereu umoic dop 

'‘'Mother hand, could cause positive symptom: 
the ° -»:„nc and delusions). Acute ingest 


| luC inations anu uoi».u. u ,. /veute mgesi 
15 V clidine (PCP), a glutamate antagonist, pr0( 
;h Tome similar to schizophrenia. 

S) t d Serotonin, NA, Dopamine 
5 ■ Glutamate, GABA activity 

^ yen Bleulsr's fundamental symptoms of Si 

^valence (double mindness/ confusion) 

' ^ tism (withdrawal into self) 

Affect disturbances 
, Association loss 

, iccessor)’ symptoms include 

and negativism. 


delusion, hal 


Schneider's first rank symptoms 

i Hallucinations (3rd person, voices commenting on one's 
action) 

.Thought alienation (Thought -withdrawal/ -insertion/ 
-diffusion/ broadcasting) 

• Passivity phenomena (Made -feeling/ -impulse/ -volitions 
or acts; somatic passivity) 

• Delusional perception, thought echo 


types of SZP 

• Simple 




° nset Delusions 




Paranoid 

M/c form) 


Disorganized 
hebephrenic 
in the past) 


Worst 
in early 
onset 


Marked distur¬ 
bance (cata) 
in m °lor behaviour 
(tonic) 

Verbal ejaculations 
echopraxia, echola- 
fa verbegerotions. 
Automatic obedi¬ 
ence Ambitend- 
ency 

Stupor, grimacing, 
mutism, 

Waxy flexibility. 



PSYCHUTW 


Residual/ 

Latent 


Un¬ 

differentiated 


Late 

’execution, 

Reference, 

eaiousy, 

Grandiosity, 

r ragmen- 

tary 

delusions 

ado¬ 

lescent 

onset 

fragmen¬ 
tary (chang¬ 
ing) 

delusions / 
hallucina¬ 
tions 


Not seen 


Fragmented 
& un- 
systema- 
tized 


Highly disorgan¬ 
ized 

thoughts, im¬ 
paired emotion¬ 
al process, disor-1 
ganized speech, 

& inappropriate 
or flat affect 
Neologism 


Negative symp¬ 
toms in the 
absence of delu¬ 
sion, hallucina¬ 
tion or mtotr 
symptoms 


Mixed behaviour 


Retarded or stuporous Catatonia is characterised by 
extreme psychomotor retardation (severe form of catatonic 
schizophrenia). Mutism, rigidity, posturing, stupor, 
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• nubility, ambitendency 

negativism. «hop«w«i. *»> e chopra.xia also are 

Echolalia. coprolalia 


seen in Tile tie’s Syndrome] ^ onset clouding of 

On^oulSclu.-oplircnn, bZ 

conciousness and dream 1 eonsisting 0 

, • s" 7jn'W"'(7iw •’ 

• p.undomtirorn ‘ . 

!«■“** '$»»»* « lf - mu “' lad0 °; , 

^ prcsence 

retardation. 


Avolition 

Apathy 

Pcrservation 

Vcrbegcration 


► lack of initiative. 

► lack of feeling or emotions. 

► Persistent or inappropriate 

same thoughts re Petit 

• Senseless repetition of sam 
th ei r relevance. Part of i0rm 
disorder. mo 


'on 


of 


e ' v orck k 

Part of formal 

u 8ht 


^cltJclBestp/gibe^esponse f0 ** "** 

* Paranoid -> Most common form, late onset 


Good prognostic factors for schizophrenia 

• Onset: Acute or abrupt, after 35 yrs, 

• Presence of : precipitants/ stressors, depression 
symptoms 

• Catatonic subtype 

• First episode, female sex, 

• CT: normal 


Positj 


■ive 


1 POINTS TO FOCUS 



Crierio forD/g . 

Presence of >2 fealures for >6 months (DSM ort.ena) 

• Delusion 

• Hallucinations 

. Grossly 

o^eenls to outside influence, passivity of feelmg) 
. Negative symptoms, affective flattening or blunting 


POINTS TO FOCUS 


■ 


♦ Amotivation is lethargy, apathy loss of interest anergic, 
reduced drive and lack of ambition. Seen m chrome cannabis 

y ^personalization & derealization usually occur together and 
are seen in -> depression, anxiety schizophrenia, epilepsy etc. 
y p se udo-community is seen in -> delusional disorder, 
v Split personality is seen in -* schizophrenia 
■ Morbidjealousy is seen in —*■ Mood disorder, Alcoholism, Drug 
abuse, Epilepsy, Schizophrenia (MADES). 

Cotard delusions (Nihlistic ideas) are seen in -> SIP, 
depression. 

Empty sest syndrome & learned helplessness is seen in -» 
depression. 

Late paraphrenia -> Common in women, widows or spinsters. 


hgs seen in schizophrenia 

jonia -y Inability to experience pleasure (also seen 
in PTSD / post traumatic stress disorder), 
depression 


Or Amphetamine & LSD con cause SZP like syndrome 
•y Fomily history, past history, negative symptoms, male 
asthetic physique, hospitaliza tion, poor drug response / ^ 
poor,/*. 

■y Suicide is the most important factor for premature mort r 
in schizophrenia. The most imp. factor for suicide is pres ' V 
of a major depressive episode. nce 

■ M/c cause of death in SZP -y Suicide. 

• Drugs for SZP: 

o Risperidone (m/c used) 
o Chlorpromazine 
o Clozapine (For resistant SZP) 
o Haloperidol 

MOOP DISORDERS 

Mood disorders are type of psychoses. 

Mania 

Absence of an underlying organic cause 
Sleep is usually reduced with a led need for sleep 
Delusion of persecution may be seen. 

4 stages are seen 
1. Elevated Mood 

- Euphoria (mild) 

- Elation of mood (moderate) 

- Exaltation (severe) 

- Ectasy (very severe elevation) 

- Expansive mood 




i 


restlessness 

ff V ' er3Ctl ,es in stupourous state (manic stupour) 


activity 


„ S° fl >c ,cd 

, 1 ,l‘ Jir ,| V overalert 

promiscuous 

' 

< ,h0"8"' 


*fv,^' ofs peech 

;£5°"/ rsrand,0S,ty 

ideas (Subsequent thought follow rapidly, 

H, r e is ^ Usr chance) 
l 11 -tion' s by 


ilkitive 


clang association. 


irders 


iP 1 


pis° r 

,|3 , • nIar affective disorder, historically k/ as 

Al* ^essivedisorder. 

^' c ' dCprt d er is characterized by recurrent episodes of 

(0 , ar disor -. - - 


W 


lia'hyp' 


d 'omania and depression in the same patient. 

>p a n1 nods are clinically referred to as mania or 
/3 ted mouu 


ni3 nl 

, ^ (Acute manic episode) -> Li is DOC. 

| Nlan ' C P ive phase -> Lamotriegene & Li 
l pep ^ S c | ers -> Li + Levothyroxine 
j Slo'V c >ders valproate > carbamazepine 

l^sed for prophylaxis & t/t of manic episode. 

^disorder has been subdivided into: 

, Bipolar tyP el: „ , . . 

^ dinical course of>l manic episode and sometimes 

major depressive episode. 

Bipolar type If ■ 

c/by episodes of major depression + hypomanta. 

Hospitalization is not required. 

Cyclothymia: 

Type of chronic mood disorder in which there are numerous 
Romanic episodes alternating with depressive symptoms 
that fails to meet the criteria of major depression.These 
should be present for >2 yrs to be diagnosed. A/w bipolar 
disorder. 





: 

. h0mo,or “Station or and wei S hl - 

evere depression there m. k °“ of scxual drive 
experience pleasure) * bC a " hedonia (inability to 

• Sui cidal ideas frisk 

divorced/ widowed earlier >4 ° >earS ’ unmarried/ 
hopelessness) o, to ’ * 8C ’ recover y Phase, marked 

• Social with/ 1 s >’ nd ™me. 

• Del • f ,r .? wa,+ . s u icidal ideas. 

‘ present on daily 

• Isernt epression Steroids (m/c) withdrawal 

• ^serotonin, fNE levels are found 

L SSRIs (Fluoxetine + imipramine) are first line drug fc 
major depressive disorder. Combine psychotherapy l 
pharmacotherapy is best approach in t/t. 

2. Latest t/t modalities for resistant depression 

- Levothyroxine 

- ECT, phototherapy 

- TMS (Transcranial magnetic stimulation) 

- VNS (Vagus nerve stimulation) 

- DBS (deep brain stimulation) 

3. T/t of post -stroke depression —> Nor triptiline 

4. Augmentation therapy in depression -» NAC 

5. Anti depressant to Ise seizures -» Bupropion. 

• Dysthymia is any mild depression which is serious enou 
to be called depressive episode and lasts for >2 yrs. 
some patients with major depressive disorder, the resid 
phase is characterised by dysthymic disorder (Don 



depression). 

Alexithymia is a personality construct character^ 
sub-clinical inability to identify and describe em 
the self. 
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POINTS TO FOCUS 


m /c P 5yc/)/orWc <«**/«’ *» 9e ^ 0/ 


GENERAL ADAPTATION SY Ndrqi^. 

• Term used to describe the body’s short-tpp^ 

reactions to stress. u *o 

• Stressors in humans include such physical 


n 8-t e 


nn 



-> Anxiery is 

anxiety disorders are 

AIDS, patient on OCP,post partum psychosis. 

+ Double depression -+ Major depression + neurotic depress^ 


starvation, being hit by a car, or suffering t | ress ° r s 
weather. Additionally, humans can suffer “ 


such 


Ugh se v , 


as 

er c 


or mental stressors as the loss of a loved one '* CrTlotlo nal 
to solve a problem, or even having a difficult’^ ' nabil ity 
‘tfrir'es: a ^ at 


•SKwm 


OBSESSIV E COMP UL SIVE DUSORPER SJOCD] 

• Disorder of thought (cognition) 

• An obsession is an idea, impulse or image which intrudes 
into conscious awareness repeatedly 

• Compulsion are acts done to prevent obsessive thoughts, 
eg; repeated hand washing, spitting 

• I( is one’s own idea/impulse but is ego-alien (foreign to 
one’s personality), ego dystonic. 

• Common in male, first baby, age of onset late 20s. 

• Depression is commonly associated 

• Washers are m/c type 

• Defense mechanism which are involved — isolation of 
affect, undoing (Patient attempts to ignore or supress 
but he is unable to do so), displacement reaction/reaction 
formation. 

Serotonin is biochemical mediator 

T/to fOCD 

° Behaviour therapy is TOC 
In this thought stopping, response prevention, 
systematic desensitization and modeling are used 
° Drugs 

Clomipramine (a non-specific SRJ) is the gold standard. 
Fluoxetine and other SSR/s (sertraline, citalopram etc.) 
are preferred now a days 4 

Other drugs which are useful- Antipsychotics (like 
haloperidol), Buspirone 

ECT is indicated when there is suicidal risk or poor 
response to drugs/ behaviour therapy. 

Cingulolomy. 


• Stages; 

Alarm reaction (AR), 

Stage of resistance (SR), and the 
Stage of exhaustion (SE) 

PERSONALITY DISORDERS 
Types of personality 


; *orlt. 


1. Type A 


2. Type B 

3. Type C 


Ambitious, achievement 
oriented people, often high- 
achieving career oriented 
"workaholics", impatient 

Easygoing relaxed individuals 

Not assertive at all and they 
always suppress their own 
desires 



4. Type D Distressed 


Ccmnary heart 
diseases 


Depression, cancer 


CHD patient has 
T Mortality & 

-recurrence from m, 


POINTS TO FOCUS 


'F Reaction placebo -» Drowning 
+ Splitting is a defense mechanism against BPD 


Emotionally unstable personality disorder 

• Marked tendency to act impulsively without considerate 
of consequences 

► Emotional instability (frequent mood swings) is essentiall 
present y 

' Two types 

1. Impulsive type is c/by outbursts of violence or threatening 
behaviour in response to criticism by others. 

2. Borderline type is c/by disturbed own image and internal/ 
sexual preferences.Unstable and intense inter personal 
relationships.Tendency of deliberate self -harm, self 
mutilation, suicidal gestures are characteristic 

This type of personality is seen in ambulatory 
schizophrenia and pseudoneurotic schizophrenia. T/t 
of borderline PD is behaviour therapy 



. ..penalitydi^rder 
ua'r . , 




alP 

, isr egard for social norms, rules and obli ga ti ons 
iS France to frustration and a low threshold 


, P - 

1 vtO f aggr eSS ' on 

In in males. A/w drug abuse. 

, or e c onl im iiar to 'psychopath' or ’sociopath’. 

> ,in,es 


jj^ENTDISORDER 

females 

, 5 ‘’ en with marked distress, depressed mood, anxiety 
* conduct, emotions and suicidal attempts 

< tive response to stressful life event. Usually seen 
- * f3,a I month of stressor or significant change in life 
,Vlltll l olace an adolscent in boarding school against her 
(e-g - 10 F 
interest 


is should start within 3 months and should 


not 


may last 



months- 

J mient disorder with prolonged depression 

, adjust 111 

upto 2 y r ' 

0 ClATlVEDISORpiERS 


Dissociative Amnesia 

.Commonest type of dissociative disorder. Occurs in 
adolescent and young adults (F>M). 

, Sudden inability to recall important personal information 
(Amnesia), particularly concerning stressful or traumatic 
life events.Patient is aware of amnesia. 

There may be clouding of consciousness, 
i Physical examination and investigations are normal. 

Dissociative fugue 

i Episodes of wandering away (usually from home). During 
episode, person usually adopts a new identity with complete 
amnesia for earlier life. Patient is unaware of amnesia 
' Onset is sudden & termination is too abrupt. 



for 


• o-ii* f ° n,y fou "“ - P' 

clouding of / a PP r °ximate answer* k ■■ 

consci — - 

f hr "<:-ml,g en „ n 

he apparent severity 0 f H v Wards symptoms de 

Person try to avoid^ Sen0US aCCidents/ ra P e/ dis 

. r n ^-^; rstimu,usthatar - 

• Symptoms arer^lT 1 Tb^ ° f ' atency ( -< 
™rked anxiety making aShbacks/ dreams of« 

• P^ial amneslTi a ™ usals in ni ght 

• Fmr»r I aand anhedonia may be seen 

Emotional numbness aWith 

• A/wTNEbvhin™ ’ ' thymiaares een. 

by h 'PPOcampus & amygdala. 



• It is a„ excessive of imt . ora| ^ ^ ^ 

s| ^a,,o„.P hobmmayd5K|optoa|mostanyob 

• w'vio| ea<li " E 10 P " SiS,en ' avoida,,ce of ™ 

• In phobias insight is present (So it is neurosis). 

n P o ia primary defense mechanism is repressit 
secondary defense mechanism is displacement rea 

• Types:- 

0 Acrophobia 
0 Agarophobia 
0 Nyctophobia 
0 Claustrophobia 
0 Mysophobia 
0 Xenophobia 
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. fvoe of phobia char/by 
• .ionrnphohia is common . ( cr o\vd/public 

far of being in unlam.l nr pla«s( „ 

places / open spt.ce) from where .. B «* «*> 

safe phcc (c.f. a lift). fear 0 f MRI 

• Claustrophobia is fear ol closed sp. 

machine nr social 

• Social phobias - Irrational fear of act ^ 

interactions. Erythrophobia (fear of blushing). . 

(fear of urinating in public lavatory). 

• Acrophobia (fear of high places) 

• Xenophobia (fear of strangers) thc 

• Behav iour therapy (esp. systemic desensitiza ion 
DOC is alprazolam (BZD’s). Propranolol is also use . 
Systemic Desensitization is based on reciprocal inhibition 
(Wolfe principle) & consists of 3 main steps. 

o Relaxation training 

o Hierarchy construction, flooding therapy 
o Systematic desensitization proper. 

Relaxation training include Jacobson s progressive muscu 
lar relaxation, hypnosis, y oga, shavasna, biofeedback, yog 
nindra. pranay ama, vipasna. 

Relaxation techniques are also an integral part of majority 
of behav iour therapy 


IMPULSE 


— - 

3. He experiences anxiety, He indulges in r 

4. Ego alien. epe htiv« 

AF FECTIVE TYPES 

• Hereditary origin affecting young adults 

• Major group of all psychiatric illnesses. 

• Manic phase: Exaltation of the emotions and th e ■ 

O Acute mania: It is characterised by euphori 

mood, loss of self-control, and great muscula^ 
o Mood is elated, and there is high degree 0 f ^ activ %. 
o Hvpomania; It is the mildest form in which 
exaggerated sense of self-importance. ere ls a n 
° Offences, such as petty theft, deception • 
assault, and fraud may be committed. ’ lndece nt 

■ Depressive phasefMelancholia): 

o it is an intense feeling of depression and miserv 
any cause. ' v ’ t houi 

o The sadness of mood is reflected in posture m 
and facial expression. ments 

o Suicide is well planned and is of great danee 

.. , ® er the 

patient. 

° He may kill relatives, especially dependent 
children. Homicidal and suicidal tendencies co-ex ° Un8 


3ct; 


• Sudden and irresistible force compelling a person to the 
conscious performance of some action without notice or 
forethought. 

. A sane person has sufficient faculties to control the impulse. 

However, an insane person cannot control his impulses. 

- It is usually seen in imbecility, dementia, acute mama etc. 
Types of impulse: 

1. Kleptomania: 

2. Pyromania: 

3. Mutilomania: 

4. Dipsomania: 

5. Sexual impulses: 

6. Suicidal or homicidal impulse: 


ANXIETY DISORDERS 

• A/w TNE & ied GABA & serotonin. 

Pannic Attack 

• Is a period of intense fear developing instantly which 
peaking within 10 min. 

• Symptoms include-palpitation, sweating, trembling, 
abdominal distress, fainting (Impending doom). 

• E.g. fear just before appearing in exam, fear of death. 

• T/t: SSRI (Paro-, fuoxetine) + BZD + CBT 

Generalized Anxiety Disorder 


OBSESSION 

• In this a single idea or emotion is constantly' entertained 
by a person inspite of all efforts of the sufferer to drive it 
away from his mind. 

• Important characters of obsession are: 

1. Individual realises that they are absurd. 




• Patients with GAD have persistent,excessive wony a/w 
marked tension,impaired concentration,restlessness and 
insomnia, on edge arousal. 

• For diagnosis atleast 6 months of symptoms are required. 

• Onset usually before 20 yrs of age. 

• T/t: BZD-lorazepam,oxazepam, alprazolam, buspirone, 
vanlefaxine; SNRI (Paro-, duloxetine). 



, T fiF ORM DISORDERS 


, rtfor m disorders are group of psychiatric cnnH v 
K atienfs symptoms can no. be f ul | y e, p | ain *‘™ s ,n 
*l" c medical condition. It includes-- d by an y 

.ndctl ) 1 " 6 


« n "‘",',atistl' ion dis ° rder 
Aversion disorder 

5onia tofbrm pain disorders 


fliere 


is no organic basis/pathology behind these disorder 


at izati° n disorder (Briquet syndrome) 

fewr.w*« ized by fol,ovvin s complaints (> 2yr requi 
, Four pain symptoms at four different sites 
Two gastrointestinal symptoms 

. One sexual symptom & multiple recurrent symntnm 
„ one pseudoneurologic symptom 1 ms 

, T^ese symptoms are not intentionally produced 
' j| lrl ess persist despite re-assurance. 

Conversion disorder 

, unexplained symptoms or deficits affecting voluntarv 
motor (monoplegia, paraplegia) or sensory (numbnes! 
blindness) functions. 

, These symptoms are also, not intentionally produced 


Hyp ochon drias is 

. Preoccupation with fears of having a serious disease based 
on the misinterpretation of bodily symptoms. Eg- I am 
having cancer, 
i Illness persist. 


factitious disorder 

• Patient consciously and voluntarily produses physical 
symptoms of illness for sole purpose of obtaining medical 
attention,there is no other recognizable motive. Maintains 
sick role. 

• Munchausens syndrome is a type of factitious disorder in 
which parent or care giver fabricate illness in the child. 

• Pseudologia Fantastica (fake lab reports). 


PSY CHO SOMATIC DISORDERS 

• Bronchial asthma 

• UC, RA 

• Peptic ulcer 

• Essential hypertension 

• Neurodermatitis 
[PEO Nescafe BRU ] 


25.71 


EATING DISORDERS 


| Features 

Anorexia 

Nervosa 

Bulimia Nervosa 

• Age group 

Adolescent 

females 

Early teens 

• Body image 

Disturbed 

Disturbed 

• Cl/f 

Refusal to 
maintain body 
weight above 
normal 

Irresistable craving for 
food with episodes of over 
eating. Overperception 
of weight but weight is 
normal. 

• Diet 

| Very less eating 

Binge eating is f/b 

• Self induced vomiting 

• Periods of starvation 

• Use of purgatives and 
appetite suppressants 

• Lab 

- 

Hypokalemic 
hypochloremic alkalosis 

• Weight 

Underweight 

(85%) 

Normal (100%) 

• Amenorrhoea 

100% 

50%, oligomenorrhea 

• T/t 

| 1 

Behaviour | 

therapy 

Fluoxetine 



—v.vaiu uuruid die vuin 
death from ventricular tachyarrythmias. 


SEXUAL DISORDERS 


25.12 

Erectile dysfunction 


malingering 

• The symptoms are fabricated for some external rewards 
i e, economic gain, avoidance of school or responsibility, 
disability' reimbursement. 


• Inability to have or sustain penile erection till the 
completion of satisfactory sexual activity’. 

• Early morning erections and nocturnal penile tumescence 
are usually preserved (they are lost in organic impo tence) 
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Premature ejaculation 

• Performance anxiety is the m/c cause of it. 

• Seman’s squeeze technique is used m t/t. 

in POINTS TO FOCUS _ 

4- Sensate focus technique is used for t/t o//mpo fence. 

• Master’s and Johnson's technique is most popular t/t method 
for psychose.ua! dysfunction. In this bath the partners 

treated together (dual sex therapy) nwmo ho- 

+ Excessive sexual drive is called satyrism in men and nympho 

mania in women. __ 


Cpsi lon 


o Gamma alcoholism is called malig na 
° Dipsomania (compulsive drinking 
alcoholism IS See 

"CAGE questionnaire", AUDIT and MAS 
identify problem drinkers r 

In acute intoxication 
- Sensorium changes (in form of excit 
25-100 mg % BAC (blood alcohol^ 0 


are 




to 


Nystagmus may be seen, 
o Level is dangerous if 200-300 


er Urat 


l| °n). 


si 8n. 


>SYCHIATHY 


Fetishism 

. Sexual arousal occurs mainly with a non-living object 

• Fetish object may include clothes of opposite sex. 

• Transvestic fetischism (Transvestism) : A parap l ia o 
heterosexual males, char/by recurrent, intense sexual 
urges, arousal, or orgasm a/w fantasized or actual cross¬ 
dressing. Sexual arousal by dressed as woman. 

Frotteurism 

. Persistent or recutrent involvement in the act of touch,ng 
or rubbing against an unsuspected person of < 

. Frottage is often employed in crowded places like buses. 

Often seen in adolescent males 

Erotomania 

. Tvpe of delusion in which the affected person (usually 
female) believes that another person, usually a stranger, 
high-status or famous person, is in love with him. 


Homosexuality 

’ U . iS E 0 g f o”n.onfe:No distress about homosexual behaviour 
. Ego-dystonic: Marked distress about homosexua 

. Only Ego-dystonic homosexuality is considered abnormal 
and should be treated. 
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.COHOLISM 

Acc/to Jellinek alcoholism c/b classified into 5 subtypes 
on the basis of pattern of use. a,p,y,8, e. 


o Level is dangerous it ZUU-300 mg % 

° Death may occur if> 400 mg % BAC M * Black c»uts 

• T/t of alcohol dependence: c ^' Va n’s S j 0 , 

o Deterrent agent: Disulfiram. 
o Anticraving agent : Used to prevent r 

Acamprosate and Naltrexone, Topir ama tI aPSe ’ inclu de 

Alcoholic Hallucinosis 

• 25% person having major alcohol withdrawal 

• Visual hallucinations - common 

• Often associated with tactile hall uc i nal j 0n 

phenomenon is called formication. This 

Alcohol withdrawal syndrome 

• Seen during abstinence following regular alcohol int 

• M/c type of withdrawal is hangover next niornin ] * 

mild tremors, nausea, vomiting, insomnia, anxiety ^ 
irritability/epileptic restless, hallucinations etc. ’ and 

• Most severe form is delirium tremens. 

• In severe withdrawal acute tremulousness i s m/c 

symptom 

Delirium Tremens 

• Occurs 1 -2 days after sudden withdrawal of alcohol. 

• Injuries, infections and shock may precipitate it. 

• Coarse muscular tremors . 

• Patient becomes sleepless, restless, irritable and there are 
disorders of perception. 

• There is disorientation and hallucination and the person 
may commit suicide, homicide etc. 

• Consequences of severe alcohol withdrawal— 

1. Acute tremulousness : m/c symptom 

2. Delirium Tremens (DT) 

- Acute organic brain syndrome characterized by 

confusion, tremors, tactivity. 

- Injuries, infections and shock may precipitate it 

- Most severe form of alcohol withdrawal syndrome, 
occurs 1-2 days after sudden withdrawal of alcohol. 


|oU ding of consciousn css, disc** 
rlb y cl place, poor attention Span t J 8 ? 0 " 

l so-"'! ”'” aud toy) hal| u ' ci „ a " SR "' 


b. parkedau.onomicdistutba„« sHkt ^ 


llus' orlS T ' tachycardia, HTN, pupili ary 
' : '’ <T ' sornoia (altered sleep wake rythm)" 


dilation 


.Tonic clonic seizures occuti„ g l2 ^ 

gti"' 11 ; v bou'o fdr ' nk ' nE ' 

** cSl ha iiucinosis: Hallucinations 


^ oliC Jfiiputian visual hallucinations (AHc 

Ji to0 ' nmavbe seen. 


are 


usually 
e in 


(I u 


'd) W DL 

der :.nol withdrawal 

syndrome 
Diazepam 


'Withdrawal 
for w . 

* (Vitamin B1) is given for t/t, 

^ | , y'}l ^ ^ ^ ^ V *\1 11 1 * n, r M • 


» BZD’s 
carbamazepine 


esp. 
’ s also 


llS en*~ nre abstinence 

^ , , n3 ncc a , 


Naltrexone 
Chlordiazepoxide 



15 

f T 5fo?ocys __ 

^^Zrfonsare characteristic of alcohol withdraw 
0 <’ ,hallU tremens is m/c severe symptom of alcohol 

* nelet iJftl . 

+ abnormality in chronic alcoholics are raised GGT 

ei ^ ic ° . rate deficient transferrin) and MCV. 

1 > i" ° lc ° li,m A “ dluxv - 

Elusions. 




boiicPf 


of' 

Ophthai 

Atada ■ 


Cla P**d e >. 

" nd ^it y° X ^3, 

?***,>> Ommed re,cntl °n 



of 


f emote 


non-verbal 
memory) in 


mamil '3rybod„ 



Motions of 

:it? ke arcephalopdthy 

to severe thiamine deficiency Ch/by triad 

, Acute reach 


cause 
* Triad of 


’ higher 

* Unctions 

* M /c site 

* Other 
features 


Alc °bolism 
^stagn^ + io 
Pals VtE«ernal 
^.ba'^P'egia) 

Atax,a + Amnesia 

Disturbed 


D,ffu5e involvement 

Acute delirium like 
St3te pupi|| arv ref | ex 
normal 


Prol °nged alcoholism 
Confabulation + 

Am nesia +Me 

deficit 

Retained (Patient 
| 5 a| ert, conscious, 
intellect*) 

Mammillary bodies of 
^PPocampus 
Abstract thinking, 
sometimes a/w 
marasmus. CRF 



]nl0 pl e gia with B/L external rectus palsy + 

+ Glob 3 * confusion 

^ memory disturbance 5 
' Peripheral neuropathy and poor attention span 

jjftrorkoft's psychosis: 

Caused by chronic thiamine deficiency, 
j presents as organic amnesia (amnestic syndrome) 

Char/by gross memory disturbances with confabulations 
+amnesia + but insight is often impaired, 
o Absence of intellectual decline 
o Long term memory impairment 
o Abnormal learning 
o Amnesia (Anterograde > retrograde) 


fcl Morchiafavo Blgnaml disease- 

Paralysis, dysarthria. ' n “' 0 "' epilep! 5'- al ™, limb 

joiNTSTOForiK^ 

™SZX fl ' Umflt,i0 * sm ■* Wem “ e ' s 

+ II confabulation m last „/ insight to Kambag; 
psychosis 

* Con f abu,ation is false memory syndrome, stories to fill the 
gap. Seen in chronic alcoholism, SIP psychosis, syphilis, senile 
dementia. 


Korsakoff's Disease 

• Caused by a deficiency of thiamine (vitamin B,), damage 
to the medial thalamus and possibly to the mammillary 
bodies of the hypothalamus as well as generalized cerebral 
atrophy. 

• Major symptoms of Korsakoff's syndrome: 
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1. anterograde amnesia 

2. retrograde amnesia 

3. confabulation 

4. lack of insight 

5. apathy 


4. Prophylaxis - Naltrexone c/b 
5 Rapid opiate detoxification 

clonidine. 


used. 

is don c 


i"’, 


g OM or MDMA iS 3 drug Hjcb 

O ria - 




OPIOID ABUSE 


from dried exudate of papaver 


5> 


1 


Opium is obtained 
somniferum 

Most important dependence producing derivatives are 
morphine and heroin. 

, - ./tv//e intoxication is char/ by depression of CVS 
(bradycardia, hypotension), respirator}' depression, 
subnormal temperature and pinpoint pupils (remember 
with the funda that everything decreases in intoxication 
(i.e. CVS. respiration, temp, pupil size, reflexes etc. and 
Tes in opioid withdrawal). 

• T/t of overdose 

By antagonists (naloxone is DOC; nalmefene, nalorphine 
are other useful drugs) 

Naltrexone is used as anticraving agent (to prevent relapse) 


on: P OINTS TO FOCUS 

4- There is t risk of acute Ml in drug abuse dT^ 

4- Cocaine & cannabis can produce delusi^ofCb 
tactile hallucinosis (Psychoses). S '° n Per se Cut 
4- Dopamine is also responsible for psychosi 

4- Fatal dose of nicotine is 30-60 mg 

4- Methadone can treat, reverse co caine oddjc{ 

* Derivatives of Cannabis: 

Dry leaves —» Bhang 
Female plant flower top -» Ganja 
Resin exudate from stem/Jeaves -> pk 
M ajoon -> Sweet meat ras/H * 




nce (se „ S i.to.ion)i Sa cause of 


ex Posure 


'0/J 


Or 


Y 

/ 

/ jio 

.C 1 ' ,dJ' ctS ‘ . J. in response lo one drug d/i 0 

(t/l *«* an, j V !” ls - aMibi °"«. 

Z, ^dic^ons). Users w„h a h igll «'« 
D "’n, anipl ,eta,11,ne may also exh i6jt anc ' 
/ , 5 if" u ,,, e structurally similar methan^ l8h 

" f ‘^etamine-like stimulants. T he phe 

aD ] P . . „;rmrptfe smoker*; in ,„l. en °h 



D/I °°verd 
C/by ' rdos 'of 

- He, 


blu 


' cho, ine r gic d 






amine 




;-r *»'£ in cigarette smokers, in wh„ m lhe ^ 

C lessened sensitive to the effects ofcaff e 

* . ,s also frequent in response to 




DRUG DEPENDENCE 


shish 






LlSS ‘" <tcris ( e g " 


LSD). 


e me. 
use of 


* Cr* 


urinary 


rev ersibJ e 


been excreted. 




in** 




5 theoretical Model of change 


PVs°sti c ’ rever sibJ e 
tin; rist 8 ™" 16 *"'used r"""* 

Ireatm ° f Card ia c d but fh 's w as SUch as 
atme m is c, to xrcirv n fo und t 0 
Pir acetar,^ ^PtomaticaJ ^ Cu "ent ren ease 
all . ct-GPr C and Su PPorti.- ecom mended 
tVlal ' cognidvj Wi +££'****. 

an,ttha| ™**c ;r^-uu 

n ' extend eduseof E" 


Opioid withdrawalsndrome 

• Occur within 12-24 hours. 

• Symptoms and signs are opposite of that of intoxication 
i.e.T secretions from all orifices like Jacrimation, sneezing, 
rinorrhoea,vomiting, sweating, diarrhoea, tachycardia, 
yawning, mydriasis, piloerection) (goose skin), dysphoria, 
nausea, vomiting. 

• Hypertension, insomnia etc. 

• T/t of opioid dependence : 

I. T/t of overdose 

By antagonists (naloxone is DOC; nalmefene, nalotphine 
are other useful drugs) 

Naltrexone is used as anticraving agent (to prevent 
relapse) 

2. Min of withdrawal symptoms 

DOC for opioid withdrawal is methadone (a p 
agonist) has been used primarily as a substitution therapy • 
(detoxification) of opioid dependence. Clonidine is 
non-opioid drug useful for opioid detoxification. 

J. Maintenance phase - when detoxification phase is over 
patient is maintained on agonist methadone (most • 
widely used), buprenorphine (produces ceiling effect) 
or on antagonists (nalorphine/ naloxone). 


C/F 


Seen with 



Psychological 


Inability to stop craving, taking 
substance at the cost of soc ial |,f e 

Cocaine, amphetamine, cannabis 
LSD, volatile substances & (Tobacco 
alcohol, smoking, BZD also) 


To, eran Ce 
^drawal 
T °t>acco, 
alcohol, 

B2D 


Poking, 


viour 


• Dependence includes: 

° Strong desire/compulsion to take substance 
° Difficulty in controlling substance-takine h h 
° Withdrawal symptoms on cessation 6 3Vl< 

° Development of tolerance 
° Neglect of alternative pleasure 
° Persisting with substance use despite harmful eff 

• Gateway substances; ecti 

Tobacco, alcohol, volatile substances 

• Amphetamines (Appetite supressants) are used to produ 
model psychoses resembling paranoid schizophrenl^ 
experimental animals. (Cocaine and LSD also useful) " 

» Drugs producing schizophrenia like state -> 
Amphetamines, phencyclidine,cocaine and LSD 
’ Anabolic steroids produces mania and their withdrawal 
produces depression . 

While glucocorticoids and ACTH are known to produce 
depression 

Angel dust is phencyclidine. It produces acute 


P W«» n: PerS “ n in ,hiS Stage d °“ ** consife 

1«‘°° ,lrlobea p r°bllm. 

PerS ° n be8 ' nS *° ‘ hink ab ™-ch a „g mg 

ro fl !*■ ' > 

Pers ° n m ° Ve f0rWard ’.P la ' 1 and prepare 



I f^ fixinS a date to quit smokin g- 

^.’person leaves the addiction/behaviour. 

ncet Sustained action phase for 3-6 months 
• ,tion: No temptation and is sure that he/she 

J Z^ ,o,heoldhabiL ■ 

^ pse . Return from action or maintenance phase to 

jrliet Ste¬ 


rne 


w will 


OVERDOSE syndromes 


0OTONIN 


SYNDROME 


'• .Also k/as "serotonin storm" or hyperserotonemia 
Consequence of excessive serotonergic activity in the CNS 
jfldinthe PNS. 

f by-Agitation, diarrhoea, hypertension, hyperreflexia, Topographical model of Mind 

L Conscious 


insomnia j s • _ 

• H >w Soninia 

"adldrawal en -♦ Coca inE * , 

* Kub| ffRos . me * arnphetam 

-* bargain -» 5 s,a S« of dealh: denial 

Si «"on Freud S Ka Vn a . ** 

‘ s ^r m Z a,939i "^ 

^^dianfcXnttT 0 " " of 

,BS ' Prenatal sjndr„ m! ^“"'anon syndrome, 

Structural,model of Mind 

'• fnsHn «: Instinctual dri ve 
0 Inborn 

0 Based on principle of please 

Maternal/ paternal instincts c /b< 


ve (ID) 


> seen 


myoclonus, hyperthermia,ANS instability, seizures de- 
lin'um and coma. 

1 BZD's may help in reducing anxiety. Cyproheptidine 
schizophrenic reaction (catatonia syndrome) and dissociate I ^ cons ' dered which is antagonistic at serotonergic 

anesthesia. I receptors. 


2. Unconscious; 

0 Dream analysis 
0 Psychoanalysis 

3. Preconscious: Subconscious 
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DEFENSE MECHANISMS 

• Part of cizo. . j in^tincted Co koop 

• Involuntary’ automatic uncoimpulses f r0 m conscious 
away unacceptable urges and mtpulscs 

• Types: 

D/to past cxpenence acting tte cujd ^ ^ therapist 

2. ('ountcr transjen tin -reelings 
by the patient. 

Mature: 

1. Humour 

2. Supression (waiting for the right time) 

3. Sublumarion (Express wrong .«ngs >■> ^ccprablo way) 

4. Altruism (To do something for other) 

5. Anticipation 

Immature: 

i Displacement : for phobia 

2. Rationalisation: (giving some other explanation) 

3. Dissociation 

Seen in fugae. MPD (identify), depersonalization, amnesia 
[FIDA] 

Psychotic/ narcisstic defense . 

1. Projection : 

2. Denial: 

3. Distortion/regression 
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miscellenious 


S & LAWS 

rcotic and Psychotropic Substance Act -► J 985 
SA provide different punishment for self use an 
[ing/manufacturing of illicit drugs. 

Mental health —* 1987 
Mental health care Bill -> 2013 
A has been recently ammended in 2014. 
idness of mind can be defined as a disease of the 
the personality, in which there is derangement of the 
yr emotional processes and impairment of behaviour 


IN TERNATIONAL classifica tion 0 

DISEASES (ICD) —^ 

• ICD-10 classification is WHO’s standard h 

tt_I'ni.iriw nnrl U3SS 1 


all diseases, injuries and deaths. ~ v,assifl cati 0(l 

Chapter “F” classifies psychiatric disorders 
o F00-09: Organic mental disorders 
o F10-19: Mental and behavioural disord 
psychoactive substances 
o F20-29: Schizophrenia, schizotypal and 
disorders 

o F31-39: Mood [affective] disorders 
o F40-48: Neurotic, stress-related anH 
disorders Sorri atof 0 

o F50-59: Behavioural syndromes asso ’ 

physiological disturbances and physical f a cj ated wit h 
o F60-69: Disorders of personality and beha • ^ 
adult persons I0Ur ' n 

° F70-79: Mental retardation 
o F80-89: Disorders of psychological deve| 0pm 
o F90-98: Behavioural and emotional disord^' 
onset usually occurring in childhood and adole^ ^ 
o F99 "unspecified mental disorder 


for 


er s du 


'e to 


Use 


of 


del 


u sioi 


Hal 


'mi 


esc ence 


icy 


B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 


an d other 


DSM IV CLASSIFICATION 

• DSM-IV stands for diagnostic and statistical m 

disorder, IVth edition. anua| 

• It is published by American Psychiatric Association 

• Latest publication is DSM-5 given in 2013. 

• Classification of disorders according to DSM-IV are 
A. Disorders Usually First Diagnosed in 

Childhood, or Adolescence 
Delirium, Dementia, and Amnestic 
Cognitive Disorders 
Substance-Related Disorders 
Schizophrenia and Other Psychotic Disorders 
Mood Disorders 
Anxiety Disorders 
Somatoform Disorders 
Factitious Disorders 
Sexual and Gender Identity Disorders 
Eating Disorders 
Sleep Disorders 

Impulse-Control Disorders Not Elsewhere Classified 
Adjustment Disorders 
Personality Disorders 


M 

N. 




for 




<**"■*' °f Detoo»,| Di 

u . more non bi7arr#» lu ^r 


/■>'^-r renonbizarrcdeiu ^^ 

#' «t 1 month- 

' ‘ * f l< '‘1 Liosis of Delusional Disorder is not 
'.is' n.A d "‘* „ver had a symptom present ,,:. 6 n 


/ n l>- A , has «« had 3 s y m P tom presentation T 

i<di'" dl ' 3 'for Schizophrenia 

The delusions are no. due thc 

/L C - Jffe.is of 3 subS,anCC M a 8 =neral med ica 

L -fl (L pg iCn 

, Au di.ory or visual hallucinations, if p^ 

/ f j0p ® . en t. 

/V””' A bsenca of organ,e mental disorder a „ d 
Voders. 


‘:^ c 
r 


Two (or more) of the following. 


, n ostic Criteria for Schizophrenia 


4 


.irfjC 


istic sy 
ion? 


tef 


0* ir 

'■Ci» 3 ‘ ions 


; 0 rg anized Poized or catatonic behaviour 


ech 



t iJ |SC,rSd ^isorg anU 

i<!ve syn>P< oms ’ i ’ e - afTeC ' iVe na " enin8 ' al °8 i a or 
Criterion A symptom is required if bizarre 

v# : ° nly re or hallucinations. 

>° nS upational dysfunction: For a significant portion 
> al/0CC . work, interpersonal relations, or self-care are 
below the level. 

J> jrked y continuous signs of the disturbance persist for 
Smooth. 

J|lea commonest type of insanity in homicidal crimes, 

il |is 1)11 , vhe re the victim is a stranger 

specially 

^Criteria for Delirium 

. nce of consciousness with reduced ability to 
^sustain or shift attention. 

\change in cognition or the development of a perceptual 

disturbance. 

Hk disturbance develops over a short penod of time (hours 
tys) and tends to fluctuate during the course of the day 
Acre is evidence from the history, physical examination 
a laboratory' findings that the disturbance is caused by th< 
iiiect physiological consequences of a general medica 
xndition. 



same lcrva ‘ but 

^ k5ll5 SSAT|ON 

^neralizgj d 

“re under 70 n er '"«l as an 


Bine «imo,,Ttt, f „ , 

’ '*-^uren e " i9ente<5 “" 

* Inaduls ,l ' l mle| ligtnce. 

* thelQi^ “"“'"“''"'Wagebeco 

v ls a measure nf „ EC Decon 

Hecessarily 0 f future PWSent fimct »nir 

* ^ following? POtential ‘ 

Idiot: 0 to 20 * CateE ° ries 

Jmbecile; 20 to 50 
Mor °n: 50to75, 



Leve ' of Retardation 
Mi,d retardation 
Moderate retardation 
Severe retardation 
Profound retards™ 


IQ 
50-69 
35-49 
20-34 
Below 20 


^MiCOMMONTERM 

psychiatry ~ 


S USED IN 


‘ a ” d immedi “ of emotion 

31 a given time 

• Mood: pervasive emotion or feeling which is sustained. 

nsight: is to do with awareness of one’s own mental 
condition. 

• Phobia: is an irrational fear of an object, situation or 
activity'. 
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• Confabulation :is a false memory that the patient belie 

to be true. , . ._, _ 

• Mutism: complete loss of speech, seen in sen 
depression, organic brain lesion and malingering. 

. Psychopath: psychopath is a person who is neither insane 
nor mentaly ill. but fails to conform to the normal standards 

of behavior. . 

Neurasthenia: it is condition of nervous exhaustion due 
to physical or mental conditions.therc is abnormal fatigue 
and irritability of the nervous system. 

Oneiroid states: it is a dream like state which may last 
for davs or weeks, the patient suffers from confusion, 
amnesia, illusions, hallucination, disorientation agitation 
and anxiety. 

• Psychosis: they are characterised by withdrawal from 
reality, hallucinations and delusions may be present, 
insight absent. 

* Neurosis: the patient suffers from emotional or intelluctual 
disorders but he does not loose touch with reality. 

i Demantia: is a condition in which there is degeneration 
of mental faculties after they have been fully devloped. 
eg: alzhimers disease, picks disease, huntingtons chorea, 
creutzfeldt-jacob disease. 

Morbid delusional jeaJousy(othello’s syndrome) this leads 
to severe agression towards and killing of the spouse about 
whom delusion of infedility are held, the condition is 
associated with alcoholism and schizophrenia. 


SOME IMP. NEGATIVE POINTS 
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• Bleuler 4 ‘A’s in Schizophrenia does NOT includes 
Automatism & auditory' hallucination 

• Dementia is NOT seen in —> Schizophrenia 

• NOT true about paranoid schizophrenia -» Rapid 
deterioration of personality 

• NOT seen in schizophrenia —> Intellectual impairment 

• Hallucinations are NOT seen in —> Personality disorders, 
anxiety 

• Delusion is NOT seen in -> Compulsive disorder 

• Delusions are NOT a feature of —> Conversion disorder. 

► NOT a defense mechanism -> Transferance, derailment 

• Physical withdrawal symptoms are NOT commonly seen 
with -» LSD, Cannabis 

NOT an indication for use of lithium —> Generalised 
anxiety disorder. 

NOT a serotonin dopaminergic receptor blocker —> Doxepin. 


• NOT an adverse effect of clozapine 

• Drug NOT used in alcohol intoxication ^^ion 
. Behaviour enhancement does No^^o* , 

Consolidation stage 1 'nefoj s 

• Cognitive Behaviour therapy (CBT> H C ^ 

Interpretation. 0e s Not in C ] u 

• Drug NOT useful in heroin dependence * 

• NOT a feature of delerium tremens 
palsy. 

• NOT a somatoform disorder -* Fibro 

• Panic attack is NOT a/w disturban^^ 8 * 3 ' 

• NOT seen in pseudoseizure-*Tongue 
injury, incontinence, abnormal EEG "‘ nS ’ Phy 
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CLINICAL VIGNETTES 



A 50 year old male present with a 3 ^ 

irrtability, low mood, lack of interest ^ hist0r > of 
and general dissatisfaction with everythin 0 SUrr ° Utl dig s 
significant disruption in his sleep or ap pet "f- ]? ere is no 
to be suffering from : ‘ '$ likely 

A. Major depression. 

B. No psychiatric disorder. 

C. Dysthymia. 

D. Chronic fatigue syndrome. 

(Ans.:C. Dysthymia) 

° Dysthymia is defined as any mild depression 
serious enough to called depressive episode and l ‘ S 
two years or more. asl br 

° Major depression is ^y nihlistic delusions n 
thoughts, early morning awakening (disturbed 8 ?^ 
cycle) ee P 


» A 9 year child disturbs other people, is destructive 
interferes when two people are talking, does not follow 
instructions and cannot wait for his turn while playing a 
game. He is likely to be suffering from: 

A. Emotional disorders. 

B. Behavioural problems. 

C. No disorder. 

D. Attention deficit hyperactivity disorder 
(Ans: D. Attention deficit hyperactivity disorder) 

A scizophrenic patient, who is on haloperidol presents with 
torticollis and orofaciolingual movements. Most likely 
diagnosis is : 



..-pi* 


,py 


s io 


,ni a - 


‘ A :> 5i nvsk* eSia - 


i/'U-py 


:„is»n 


, s tonia) 


P us- 1 * ear * in «“= course ofantj 

^ jySl otl i vatiod- 

,„t as torticollis, oculogyric crisis 

C"' inB dimCU "i eS ( ° ,0r “ iaolin «oal move' 

*n d L se ter spasms. It is usually associated with 
, " a iU ,tipsy cl,otiCS llke - hal °P eri ' i °l. resperidr 

f 0 |d n ian j _ u “ nai °peri- 


done 


who was recently started on halor 


,,y^ rt 7v developed hyperpyrexia, muscle ri e i di rj 
sweating, tachycardia and «£* 
f s i>. S. The investigahons showed increased WBC 
,! f rc! 


or s cd Creatinine Phosphokinase. There is 
>. if' other drug intake or any signs of i„ feail 
>;';j,y diagnosis is: 


no 

ion. 


flic- vefdose 
‘ prug oV (jc Malignant Syndrome. 

N^^.'^ced Parkinsonism. 
fP^'l’nyskinesia. 

pr^'^uroleptic Malignant Syndrome) 

^^lalignantS yndrome 

N '^^ 7 th 55 l-^ose_ pf potent a ntipjychoticsJ> atient 
..0^ ^ked rigidity, hyperpyrexia, sweating, tachy- 
JfVel ° P nd increased blood pressure. The offending drug 
^'id be stopped immediately. 

year old female complains of sudden onset of 
A .Messness, anxiety, palpitation and feeling 0 f 
Hino doom. Physical examination is normal. What is 
^probable condition 7 

Y panic attack 
g Conversion reaction 
c Acute psychosis 
Anxiety Disorder 
(AnS • A. Panic attack) 

fa attack often begins with extreme fear and a sense 
impending doom. The symptoms rapidly increase 
over a period of 10 minutes. There may be palpitations, 
tachycardia, dyspnea and sweating. 

A42 year old man, who complaints of delusion and feeling 
of wealthlessness often. He used to consult his spiritual 
gum whenever he felt so. The family members are not 



c ° nvi nce d y, ■ 

”* Uil 4h"'’ h '*»yh 

hlIn » ,h is 

am-^. ms level «_ 


be; 

wuid 

81V ' icw >kina°io'^ P,W ' s *w SSiV ' Pat ' cra 

' A 40 y=ar 01H 0fw, “‘'Pt« ! anu 
h e also d man illicit ret ■ tlps * c hoti cs 

bu,h 'Co t rr Htis ''«^ 

belKf « contrary*!'”' his b ™he, elf” '™ hCT ' 
Cons Pirins • he tru ‘h. He f , P ^ ^ his 

.he mlTT him - He is at ? *• are 

office. B ;r *■ He ^ >o hTitr 

nc Ws Wh 1,ltn<le 'l work lakes a a" ° mt " ol “"he 
' Which of foe fon,. • kes a ^ ee n interest in it, 

pronie : W '" E bes. expl ains ^ 

bchizophrenia 

cSS-—** 

Acute psychosis 

I^-Ts B f T erS1Stem <te *'KiTOa! disorder) 

Tt >™ this is a delBiot” 0f .‘" f,llelily aBd Peesecutio 
"markedly i mpaired . tlcat | ons , tunctioning is t 

bizarre, thus this is ad I • Vl0r ls not obv 'ously odd 

Acutenc V S,Sadelus, °n a ldisorder. 

SchtoZ B ^ w 'thin 1 mo 

Pbrema requires a period of 6 month. 

A 36 year old married woman comes with complaint 
ou tng worthlessness since 6 months and a dull thre 
e a ^' is not able to concentrate on things, 
is anxious about participating in her official proceed 
and even for being part of a crowd. She has not i 
any suicidal attemps and she has no authentic stre 
to explain her symptoms. She also complaints of soi 
symptoms like pain in the body and burning sensa 
occassional palpitations. Music does not help h 
elevating her mood. Which of the following conditio 
explains this patient's profile: 
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A. Mild depression 

B. Bipolar disorder 

C. Generalised anxiety disorder 

D. Mixed anxiety depression 
(Ans. D. Mixed anxiety depression) 

is suffering Iron. Mixed anxiety *!»»»«" 
anxiety depression is a diagnostic calegory ng 

patient's ..ho suffer Iron, bo.h anxiety and *P>« 
symptoms of limited and equal intens.ty accompan.ed . 
some autonomic features. 

. A 45 years old male was admitted for CABG in a hospital 
for 2 weeks. Procedure was uneventful. He was isc ar 
a, a Jaler dale, he is no, able ,o recoiled names, phone 
numbers and his own house address. He is no agi 
dull or anxious. Most likey diagnosis is . 

A. Post -operative psychosis 

B. Post operative depression 

C. Post operative cognitive dysfunction 
D Conversion disorder 

(Ans. C. Post operative cognitive dysfunction) 

Pl. is suffering from POCD (Post operative cognitive 
dysfunction). POCD is decline in cognitive function w 
persists for weeks to months after major surgery, een 
elderly after major cardiac surgery. It is c/by impairment 
of memory', lack of concentration, impaired language 
comprehension, and social integration. Intraope ative 
factors e.g. hypotension, hypoxia, anesthesia, anaesthetic 
.gent used, inflammatory response to CABG are thoug i 
o be responsible for such changes. 

■ost operatively this patient is niether dull nor anxtous/ 
zitative, so no sign of psychosis/ neurosis. 


RECENT POINTS 


25.19 

• Attention deficit disorder type 3 is 

• Autism is pervasive developmental diso,v| PU SlV ‘ t >' 


disorder. 

Unusual sensory phenomena experienced ■ 
during awakening -* Hypnopompic hallu c ; JUSt bef °r<: 
of Anorexia nervosa i s made"^^' 


or 


all/ e 


Diagnosis 
Decreased appetite 
Alexithymia is a personality construct chara 
sub-clinical inability to identify and describ ^ the 
the self. C em ° t ion s ^ 

Father of psychoanalysis -» Sigmund Freud 
DOC for alcohol withdrawal -* Chlordiazen • 

M/c dependence producing derivative of momh^’ 
acety l morphine. lne Dj. 

Drug used for performance anxiety —► Prop ra 
The mental health act was passed in -* 1937 ° ' 

'Angle dust' is —» Phencyclidine. 

Delusional parasitosis is seen in 


Ekbom's syndr 0me 


fetardati 


ion 


Schizophrenia occuring in presence of mental 
-» Propf schizophrenia. 

'Dementia praecox’ term was coined by-* Emil K 
Incidence of schizophrenia -> 0.2 - 0.5 per 1000 aepI ' n ' 
Prevalance of schizophrenia -> 0.5 - 1% 

Suicide rate in India is -> 11.2 per lakh. 

M/c psychiatric disorder a/w DALY (disability adjust 
life years) -> Schizophrenia. ed 

Homosexuals treated when it is ego-dystonic. 

Acute onset clouding of consiousness and disorientation 
associated with decreased attention and disturbance of 
cognition and sleepw r ake cycle -» Delirium. 
Encoparesis is —> elimination disorder. 

Persistent repeatation of words -» Preservation. 


young man 20 year old residing in metropolitean city 
India is suffering from drug abuse. His perception of 
sory modalities crosses over. For example he can feel 
sounds and hear the colours. Most likey substance o 


abuse is : 

A. Cocaine 

B. LSD 

C. Marijuana 

D. PCP 
(Ans. B. LSD) 

The main psychologic experience during LSD intoxication 
involves alterations of perception (sound, color intensity, 
crossover of sensory modalities). Perception of sensory 
modalities crosses over, k/as synesthesia. 


• Kleptomania (irresistible desire to theft) -> i mpulse 
control disorder. 

• Creating an environment and developing habits that 
support healthy sleep -> Sleep Hygiene 

• Prophylactic dose of Li in bipolar disorder -> 0.6-0.8 mg. 

• 2nd generation antipsychotic -> Risperidone. 

• 'Dementia praecox’ term was coined by-> Emil Kraeplin. 

• Kluver Bucy syndrome is d/to lesion of -> Amygdala. 

• Homosexuals treated when it is ego-dystonic. 

• DeliriumrAcute onset clouding of consiousness and 
disorientation associated with decreased attention and 
disturbance of cognition and sleepwake cycle.lt is m/c 
organic brain disorder. 

• Encoparesis is elimination disorder. 



11 2 /lakh population, 

.dia ,S . .. 
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Oncology 



Cancer Epidemiology 

Common concersin specific gecpgraphicolarecs 

. South Ease China -> ^^Xmoch 

• Japan 

• South East Asia -» HCC 

. Africa -> Burk, tt s lymphoma 

ea rner prevalence worldwide ,Glob ocan2012^_ 

Breast (25.2% Lun S (13%) 

2 . Prostate (15%) Colorectal (9.2%) Breast (12%0 

3. Colorectal (10%) Lung (8.8%) 

Stomach Cervix (8%) 


Colorectal (9.7%) 
Prostate (7.9%) 


Cancer related deaths worldwide (Olobocan 2012): 


2 . 


Lung 


Liver 



Wome 

[ft 

Lung 

Lung 

Breast 

Liver 

Colorectal | 

Stomach 


. In developing countries (India) breast cancer is the m/c 
cause of cancer related deaths among women. 

• Breast cancer ranks as 5th leading cause of cancer death 

worldwide. 


In India (According to Park's) 

• M/c cancer in males - cancer of upper aerodigestive tract 
(oral cancer) 

• M/c cancer in females - Ca-cervix > Ca breast 



POINTS TO FOCUS 


►f Overall most significant risk factor f 0r c ™ 

A M/c cancer that is increasing at the f a ° 9e - 
-» malignant melanoma. r ° te 

A M/c cancer that is increasing at the fast ^ 

-* malignant melanoma. S r ° te iv 0 rid, 

* M/c occupational cancer in India t Ung c 1 

A Major determinant of t/t outcome i n cancer 

burden > physiological reserve (assessed by Ico tient: N» 

sco/e > Karnofsky performance status). ° Gpe 'ftrni 0 ^ 


Childhood Tumours 


M/c tumour of fetus /newborn: Sacrococc 
M/c pediatric malignancy overall: Leuk^ 
tumours > lymphoma> Neuroblastoma > * BtJ “> 

Leukemias account for l/3rd of all neop] asm ' S ' 
ALL is the commonest type (75%) ln 

M/c neoplasm in children <2 yr: Neuroblasto 
abdominal tumour) 1113 M'c 

It is the second most common solid tumour in 
second only to glioma/medulloblastoma. ^ 
M/c solid tumour in children -»Brain tumours 
M/c renal neoplasm in children -»Wilm’s tumour 
M/c soft tissue tumour in children-^Rhabdomyosarcoirj 


STAGING AND GRADING OFTUMOURS 

Staging 

• Is based on the size of primary tumour, nodal spread is! 
blood spread.” It is called TNM staging. 

• Staging establishes anotomical extent of disease and he 
prognostic and therapeutic significance in most cancers 

© Important cancer staging/grading systems 

o Gleason’s grading system -> for prostate cancer 
o Jackson’s staging system -> for penile cancer 



An derson staging system -» tor 
- i ^’s system -» for colorectal 


•j'.iiimuiiia lesies 
cancer 


puke . , 

0 irlan t cancer staging/grading systems 

# In LEAS° N,S grading s y stem: lts a histological grading 
^ j for prostatic cancer. Based on primary and a secondary 
llS re Gleason’s score is calculated as a sum of primary 
S fid secondary score. Can vary from 3-10. Higher scores 
3 f c aM prognosis. 

*j a( jificd RB score (Elston and Ellis modification of 

* Richardson and Bloom score). It is based on nuclear 

leotnorphism, mitotic count and tubule formation. Each 
^rameter is given a score of 1 to 3. 

3 5 Grade 1 (Well differentiated) 

6 7 Grade 2 (Moderately differentiated) 
g .9 Grade 3 (Poorely differentiated) 


Earned staging,classification used for neoplasms 



Classification 


Medulloblastoma 

Retinoblastoma 


Neuroblastoma 
Thymoma 
Ca breast 
Thy moma 
Ca Lung (adenoca) 


10 . 

11 . 

12 . 

13. 

14. 


Chang staging 

Reiss and Ellsworth classification, 
Esson prognostic index 

Shimda index 

Masoaka staging 

Bloom-Richardson grading 

Masoaka staging 

Naguchi classification 

Adrenocortical tumour Sullivan modification of Macfalene 
system 

Robson staging 
Nevine staging 
Gleason's grading 
Penile cancer 
Anderson staging 
Duke staging old 


RCC 

Ca Gall bladder 
Ca Prostate 
Jackson's staging 
Seminoma testes 
Colorectal 


+ prwk m ° st ' b “< 
cell carcinoma. Ho 

clinical sinn f- ‘ n w ^ ,c h tumour grade has great 

-9 /iconce) [Mnemonic: No HATS] 


VARIOUS PLAS1A IN ONr r>j n^y 


Change 


Definition 


Example 



Hyperplasia 11 in number of cells 1 Breast in 

puberty 




Metaplasia 


-Si 


£ 


t volume of tissue 


One adult cell 
type (epithelial or 
mesenchymal) is 
replaced by another. 


I M/c in smokers 
' Columnar —> 

I squamous, k/as 
Sq. metaplasia 
1 in lungs; 

1 Most imp. 

I barret's 
esophagus 



Dysplasia 

\bn growth with loss 
of cellular orientation/ 
architecture 

Ipithelial l 

dysplasia is m/c 1 

CIS 

Cancerous cells that 
have NOT invaded BM | 


Irreversible 

Anaplasia 

Abnormal cells with 
lack of differentiation. 
Hallmark of malignant 
transformation 


Desmoplasia 

Fibrous tissue/stroma 
formation 


Neoplasia 

Uncontrolled & 
excessive clonal 
proliferation of cells 



Grading 

• Is based on is nuclear pleomorphism, cellularity, necrosis, 
cellular invasion and no. of mitoses, (depending upon the 
type of tumour) 

• Grading is histological determination and refers to the 
degree of cellular differentiation. 


• The m/c epithelial metaplasia is -> columnar to squamous, 
(Squamous metaplasia) as occurs in the respiratory tract d/ 
to chronic irritation (in chronic smokers normal columnar 
ciliated epithelium —> changes to stratified squamous 
epithelium). 

• In Barret's esophagus metaplasia is irreversible. 
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pn POINTS TO FO CUS^ 



Curable malignancies 


* Intestinal metaplasia is columnar metaplasia (Squamous to 

columnar change) is seen in Barrett's esophagus. 

•f In vitamin A deficiency squamous metapasia is 
respiratory epithelium. 

+ Dysplasia is the forerunner of carcinoma in situ. 

■> Intestinal mesaplasia is the most significant risk factor 
development of gastric cancer. 

*> Abnormal migration of totipotent cells results in -» mahgnan 


Childhood cancers -> ALL, NHL, tyji m , 


teratoma. 



PROGNOSTIC FACTORS IN CANCERS 


ONCoiocr 


Cancer 


■■■ 


^aasaa 


• Soft tissue sarcoma Grade 

• (Malignant mesenchymal 
tumour) 

• Breast Carcinoma 


Stage > LN-involvement 
(esp axillary nodes) 


• Male breast Ca 

• Stomach cancer 


• Carcinoid tumours, Pan¬ 
creatic endocrine tumours 


LN-involvement 
Depth of invasion >LN 
Presence of liver metastasis 


• Colorectal 

• Hepatoblastoma (HCC) 


• Wilm’s 

• • RCC 

• Ca bladder 

• Endometrial cancer 

• Penile cancer 


• Hodgkin's lymphoma 

• Langerhans cell 
histiocytosis 

• AML 

• Malignant melanoma 


Depth of invasion, LN status 

Resectibility of primary tumour, 
extent at diagnosis 

Histology >stage 
TNM Stage, Robinson's stage 
Depth of invasion 
LN involvement (Ir2)* 

Presence & extent of iliac 
& superficial inguinal LN 
involvement (Nodal status) 

Staging 


Age & degree of organ 
involvement 


Age at diagnosis 
Stage (tumour thickness) 


* Devita lOth/e 


domyosarcoma, RB s > E\vj nn , 

® Adult -» Acute leukemias, Ovarian 
• Other -> Chorio ca, Testicular ca. Hod 






Skin's 


SCREENING 


POINTS TO FOCUS 


+ I" colon cancer single m/c Px factor -» stage of d/s. 

^ In colon cancer (CRC) m/c independent Px factor —> LN status. 
LN+ in CRC is stage III d/s. 


• Screening has been useful in bringing d 

Ca cervix, Ca Breast, Ca Colon. 0Wn m °nalj| 

• Recommended Screening tests for V ari 0 

1. Carcinoma breast 




IS 

c anc ers . 


American cancer society 
screening: 


If guidelines 20] 5 j Q 


C( > b n 




• For women at avg risk of BC (Not havi* 

familial Hx) ^ genetic 

1. Screening mammography starting at ds 

- Age 40-44 yrs: Annual screening ad!!! ° f 

- Age 45-54 yrs: Annual screening mu , t 

- Age >55 yrs: Biennial (every 2 yr) Sc 

2. Screening should continue as long as the^"" 8 

is good or a life expectancy is of 10 y rs ° v ' ri|| k«iii, 

3. ACS does NOT recommend clinical \ 

among avg risk women. exa minati 0n 

* Screening recommendations for BRCA 

r. . . ^ mutations 

° Screening starting age 25 yr 

0 Clinical breast examination 6 monthly 

° Mammography 12 monthly 

Routine use of mammography after 50 vrs 4 

morality from BC by 25%. 8 ' " d,c “ 

Screening MRJ is used in : 

0 If >20% lifetime risk of breast cancer 

° BRCA mutation carrier. 

0 F/H of BRCA mutation 

° H/o radiation to chest wall b/w age 10-30 >ts 

0 H/o Li - Fraumani syndrome 

° H/o Cowden syndrome 

0 Bannayan-Riley-Ruvalcaba syndrome (BRRS) 

° First degree relative with any of the above syndrome 


2. Carcinoma cervix 



21-65 yrs: pap test every 3 years 

HPV DNA test: 30-65 yrs in combination with pap test 

every 5 years. 


g cancel' 

l,., s and females 55-74 yrs. > 30 pack years smoking 
. still smoking or left in last 15 yrs Chest CT annual 


. £ ol° n 

u,creenmS at50yrs 
^nmoidascropy every 5 yrs 

. oCCU |t blood test annually 

colonoscopy every 10 yrs 

gpcolonogtaphy: every 5 yrs 

pecal immunochemical testing annually 


^ prostots 

pSA starting at 50 yrs after discussing pros and cons of 
Lning with the patient. 

i Screening can prevent —> Ca cervix, Ca Colon. Secondary 
prevention (Early diagnosis & early t/t) can decrease 
Mortality in breast cancer. 

i Triple test (Cl/E + USG in <25 & >35 Mammography 
FNAO is used for the diagnosis of breast cancer. 

« Important screening methods : 


+ 


2 _ 


l Breast cancer 


3.Ca colon 


4. Ca cervix 


Mammography 


Sigmoidoscopy 


Pap smear 


Tissue resistant to tumour invasion 


o Mature cartilage 
o Elastic tissue artery 

All cancers metastasize except 

° Glioma ofCNS 
o BCC of skin 

Common cancers that invade blood vessels 

(Cancer metastasize through lymphatics are all except) 
° Follicular Ca of thyroid : Bone metastases 
° HCC 

° Renal cell carcinoma (RCC): IVC invasion 
[Mnemonic : FHR] 

Retrograde metastasis is seen in 
0 Krukenberg's tumour (Ovaries to -> gastric Ca) 

° Metastasis of Ca prostate to supraclavicular LN 
0 Metastatic deposit in adrenals from Ca lung 
0 Metastatic deposit in ovaries from g.i. tumours. 


Tumours showing CSFspread 

* Oligodendroglioma 
e Lymphoma 

* Glioblastoma multiforme 

* Anaplastic astrocytoma 
° Medulloblastoma 

° Ependymoma [Mn : OLd GAME] 


Sarcoma that spread via lymphatics 

Prophylactic LN removal is done in these paradoxical 
tumour which metastasize via lymphatics: 

• Synovial cell sarcoma 

• Epithelial sarcoma 

• Rhabdomyosarcoma 

• Clear cell sarcoma 

• Malignant fibrous histiocytoma 

• Angiosarcoma 
[Mnemonic: SERCoMA] 


I POINTS TO FOCUS 


A- Ames assay/test is useful in screening for potential 
carcinogens, detects mutagenicity. This assay uses strain of 
salmonella typhimurium 

f Test used for mutagenicity of chemicals —» Ames test. 

A Skip metastasis is seen in —> bronchogenic carcinoma. 


26.2 


BIOPSY FOR NEOPLASMS 


Incisional biopsy 


Sample is taken from edge of the lesion as in ulcer, not 
from centre (exceptions - biopsy is taken from the centre 
of the lesion in post-radiation ulcer and syphilitic gamma) 
Preferred for large, usually >5 cm deep soft tissue mass. 
C/ind in case of melanoma (here excisional biopsy is 
preferred) 

In secondaries in LN, FNAC is preferred. If it fails to give 
information, incisional biopsy is done 


Excisional biopsy 


Surgical removal of an entire gross lesion. E g. LN biopsy 
in case of lymphoma 

Recommended for 3-4 cm lesion or in conditions when 
gross lesion has to be removed e.g. lymphoma, melanoma 
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FNAC .technique for the biopsy of 

. Ra pid and minimally mvastve tech _ 

palpable superficial ^ 10 ^ ed lN and all other snr ace 

. Useful in parotid, th>T • .' 


ONCO-PATHOLOgy 


26.3 

Immunohistochemical Marker 





Useful i 
lesions 

• 22 G needle is used. seco ndaries and TB 

. In LN it is useful fordetee * ^ j{ j$ not useful. Can 

. In follicular carcinoma 

differentiate b/w carcinon tumour. Risk o 

don “ 

invasion. (Hign «**=• 

diagnosis). jn carc jnoma breast or in 

• Frozen section biopsy i pfvjAC fails 

follicular carcinoma of > T0 ‘ flf tjssue . Histologic 
a Core needle biopsy cu pNAC Frequently used 

information obtained is more lhanFNAC 
for prostate, breast, and liver masses. 


100 


Bone marrow biopsy 

. us^y done » n* 

(lymphoma, leukemia, myeloma) and pia 
• Bone marrow biopsy needle is use . _ b ne 



ntinel Lymph Node biopsy is done in 

Ca Cervix (Pelvic & paraaortic LN) 

Ca vulva, Ca endometrium 
Ca breast (in clinically node -ve d/s) 

Melanoma 
/arcinoma penis 

jliative cytology is useful in 

a cervix 

i bronchus/ lung 
i stomach 

ansitional cell carcinoma bladder 

IpoIntstoTocus _ 

If (Broncho-alveolar-lavage) is done for lung neoplasms. 



1 


HMB 45 

CD99, MIC-2 
ICD117 
Calretinin 
Leu Ml 
Desmosomes 
Cytokeratin 
Vimentin 
Desmin 

Myoglobin 

Actin-myosin filament 
Factor VIII 

Thyroglobulin 

Uro-lll, Thrombomodulin 
PSA (Prostate specific Ag) 
Inhibin 
WT-1 

Neurotensin, Vit B12 
AFP, g prothrombin, PIVKA-2 


Neural crests • 
neur oendo Crin r ^ nt ^ ’ 
turnout l i U > r s, 
SCLC, carcinoid 

neuroblastoma ^ ° Urs . ' 

LCH a ’ as tror,^ 


Chromogranin, synaptophysin 
| Non-specific enolase 
I Secretory granules 
CD1 a 

I (Langerin CD 207) 

I CD 30 

| CD 45 (LCA) 


>c Vtoi 


Neuroendo C ri net 

LCH (Langhan’s cell 
histiocytosis), Histi 


Hlj 


;t, ocvt 0; 


isis-X 




[•vmphoma 

lymphoma) 

Melanoma (Ma| ignant 
melanoma) 

Ewing's sarcoma 
GIST 

Mesothelioma 
Hodgkin's lymphoma 
Carcinoma 

Carcinoma, epithelial cancers 

Mesenchymal tumour 
Mesenchymal tumour, 

sarcoma 

Rhabdomyosarcoma 

Rhabdomyosarcoma 

Kaposi sarcoma, vascular 
tumours/ angiosarcoma 

Thyroid cancer except 
medullary Ca 

Bladder cancer 

Ca prostate 

Granulosa cell tumour 

Wilm's tumour 

Fibrolamellar variant of HCC 

HCC 



pnlNTS T O FOCU S 


for neural/NET (neuroendocrine tumours) are ■ 
* 5f synaptophysin, Chromogranin & Leu 7. 

N glia i t umours—>GFAP (GLi) 

& ' 


NF, 


Tl jiyiOURjyiA RKE M 


P' 


wco 

placental hormone used for monitoring of gestational 
trophoblastic tumours. 

Alpha fetoprotein is never raised in seminomas. But beta 
IlCG and LDH can be raised in both . 



p-HCG 






— 


Trophoblastic tumour or NSGCT (in 

chorioca 100%, 

embryonal ca 50%, 

teratoma 42%, 

seminoma 15% or rare & 

Never T in yolk sac tumour) 


MTpOINTS TO FOCUS ■ - 

A Oncofetal antigens ore normally expressed in embryonic 
tissue (embryonic antigens) but not in adults eg. CEA, AFP 
■F Differentiation antigens are peculiar to differentiation state 
at which cancer cells are arrested, eg :- CD-10 (CALLA antigen 
in ALL), PSA. 

A AFP is a specific marker of hepatoblastoma. 

•> PSA is the most sensitive marker for prostatic Ca. 

Bence Jones's protein is tumour marker for multiple myeloma. 
Tumour markers for SCLC -+CEA, NSE, bombesin. 

A CEA is also increased in hepatitis, IBD (UC/CD), pancreatitis. 
CA-125 positivity in stage I ovarian cancer is ~40% 


Nuclear abnormalities in malignant cells: 

• T Nuclear to cytoplasmic ratio, hyperchromatic nuclei 

• ted S-phase (tsynthesis of DNA) is a/w aggressiveness. 

• Irregular nuclear borders, large irregular nucleoli (t syn¬ 
thesis of RNA) 

• Longer cell cycle than the parent tissue. 



Calcitonin Medullary Ca thyroid 


VMA & Pheochromocytoma 

catecholamines 



PSA 

Ca- prostate 


PLAP 

Dysgerminoma, testis,trophoblastic 


(Placental alk. 

tumors 

£ 

phosphatase) 


c 

a> 

NSE 

SCLC (Oat cell/small cell lung Ca), 

o 

LT 


Neuroblastoma 


LDH 

Lymphoma (LDH 3 ), 



Ewing's sarcoma. Melanoma 


AFP 

Liver Ca, NSGCT, Endodermal sinus 



tumour (Yolk sac tumour) 

ro £ 

cu 

CEA 

Mainly in adenocarcinoma colon/ 

o .9? 


Colorectal cancer 

o m 


Also in adeno carcinoma of 



pancreas/lung (SCLC)/ stomach/ 



breast/ ovary 


CA-15.3, CA27.29 

Ca breast 

u 

D 

CA-19.9 

Ca pancreas, colon 

5 

CA-125 

Ca ovary 


(Remember from above downwards breast/pancreas/colon/ovary: 


Metabolic features of malignant cells: 

• Aerobic glycolysis (Warburg effect) 

• Degradative enzymes 

• Lack of cohesiveness 

• Lack of contact inhibition in culture 

• Transplantability into susceptible animals. 


POINTS TO FOCUS 


_ 



•y- Adhesion molecule CD-44 (homing cell adhesion molecule) is 
important in vascular dissemination of tumour cells. 

-y Laminin receptors assist in their movement through tissue 
(cell to cell adhesion, cell-BM adhesion, cell-ECM adhesion). 

-y Bostamistat, fumagillin & angiostatin (TNP-470) have anti¬ 
metastatic role. Avastin inhibits primarily angiogenesis. 

►y M/c initial site in a lymph node of carcinomatous spread —► 
Subcapsular sinus 

*y EM finding in. vascular tumor —> Weibel-Palade bodies 
(Produced by endothelium) 

A- Chemical factor a/w cachexia in cancer pt —> TNF-a secreted 
by host macrophages & cancer cells. 

Growth factors involved in the invasion of tissue by malignant 
cells -» TGFa & (i + FGF. 


15.3/19.9/125} 
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odcc^OR gene INACTIVATION 

TUMouRSAAVSUpnt- --— 7 -: - 




Inhibition RAS signal 

transduction 

& p21 cell cycle 
Cytosleletal stability 


Neuroblastoma 


Schwannoma & 
meningioma 




17 


22 


Inhibition of signal 
transduction 


Ca stomach,, 
colon,pancreas, liver. 
Melanoma 


5MAD 2&4 


PI-3 kinase Ca endometrium, 

signal transduction prostate 

Ca Colon,pancreas 

signal transduction 
Cell cycle 


10 


regulation 


Gaurdian Cell cycle arrest 
of genome & apoptosis in 


Sporadic 

Retinoblastoma & 
osteosarcoma, 

Ca breast, colon, lung 

Most human cancers 


13 


Wilm's 


pl6 (INK 4a)/ 
CDKN2A 


BRCA-1 


response to DNA 
damage 

Nuclear 
transcription 

Inhibition of cyclin Pancreatic,^ breast, 
dependent kinase 
Cell cycle 
regulation 

DNA repair 


17pl3.1 


lip 


esophageal cancers 


17 


BRCA-2 


KLF-C 


DNA repair 


13 


Gor| in svn* 

c neVoid »a 

' Sooha s«is >• 

tncho ep i the ' 

r— 

^ arc| nom as . 

NF ' 1 « Sarcom, 


NF '2, Acou st j c 

schwa nn 0ma 


Menin gioma 
FAP, 

Co| on cancer 
Gar den er syndr 0n , e 
Cowden s yndrorTle 
(Epithelial cancers) 


Familial 

retinoblastoma, 
osteosarcoma 

U- Fraumeni 
syndrome, Multiple 

carcinomas & sarcomas 

Wilm's 

Malignant melanoma 


Breast/ovary syndrome 
Ca female breasts 
ovary 

(sometimes colon, 
prostate) 

Ca male breast & 
female breast 


ONCOGENESIS 


nC L -2 * apoptosis inhibitor gene. It it inhibits aopotosis 
0 f cancerous cells & protects lymphocytes from apoptosis. 
P 53 is called ’ Gaurdian . of £ enome " . P53 promotes 


il pOp tosisandcelldeath ' 11 ' sasu PPressorgene, inactivation 
If p53 by point mutation may lead to colorectal, breast, 
lung & CNS cancers ( Li Fruman ' syndrome), 
pax and are ^ as cel1 death genes. Bax, Bad and 

* 0ak are pro-apoptotic genes. 

pAS : M/ c or E an 'c mutation in human cancers, c-erb B1 
On cogene RAS activation by point mutation can lead to 
cancers of lung, colon, pancreas, ovary and leukemias. 
pAS ar, d b-RAF are components of MAP kinase (Mitogen 
activated protein) kinase pathway 
e There are 2 main mechanisms of inactiv" of supressor 
genes 

0 point mutation 

0 Deletion -> leading to loss of functional product and 
loss of heterozygosity in tumour DNA. 

RADIATION ind uced cancers 


[^Radiation Cancer 

ionizing radiation 

Leukemia 

(m/c radiation induced cancers). Papillary 
thyroid ca. Breast ca 

UV-B radiation 

Skin cancers (Malignant melanoma, BCC, 
SqCC) 

Thorotrast 

Angiosarcoma of liver 

Radon gas 

Lung 

Thorium induced 

Lymphangiosarcoma 

Other 

Brain, osteosarcoma 


CHEMICAL CARCINOGENES & CANCERS 


Initiators 

• Polycyclic hydrocarbons 
(smoking) 


• Arsenic 

• Benzene 

• Chromium, Ra,U 


SqCC of lung, oropharynx, 
cervix, larynx 

Transitional cell ca.ofbladder, 
pancreatic adenocarcinoma 
Basal CC & epidermal 
hyperplasia, Ca lung 
Leukemia (AML) 

Lung Ca. 



C 


P-naphlhylamine, 
aniline dyes (Benzidine) 
Nitrosamines 
Azodyes, aflatoxins, 
OCPs, androgens,alcohol 
Vinyl chloride, Arsenic, 
Immunosupressants 

Alkylating agent 


Urinary bladder Ca. 

-> Eso Pbageal ca., gastric Ca. 

Hepatoma (HCC) 

-> Angiosarcoma of liver 

-> NHL 

AML, bladder ca 


Promotors 

• Saccharin 

• Estrogens 

• DES (prenatal) 

• Phenacetin 


Bladder Ca. 

Ca breast,Endometrial Ca, Liver 
Ca etc. 

Clear cell vaginal adenocarcinoma Rf 
in daughter 

Transitional cell Ca of renal pelvis 
and bladder 



Others 

• Alcohol, -» 

Phenytoin (prenatal) 

• Asbestos -> 

• Cyclophosphamide -» 

• Phenytoin -> 

• i/m Iron -> 


Neuroblastoma 

Mesothelioma 
Bladder Ca, leukemia 
Lymphoma 

Sarcoma at injection site 


IRj POINTS TO FOCUS 1 

•f Wood workers (furniture industry workers) are prone to 
adenocarcinoma of paranasal sinuses esp. ethmoid sinus. 

A Workers in shoe making /Leather industry are prone to cancer 
of nasal cavity. 

A Workers in nickel industry are prone to squamous cell ca of 
nose (Nasopharyngeal carcinoma) esp maxillary. 

Chimney sweepers are at increased risk of SqCC of scrotum, 
lung & esophagus. 


Viruses & other organisms a/w Cancer 


Virus I Associated malignancies __ 


EBV 

Burkitt’s lymphoma, Lymphoma, 
Nasopharyngeal ca, Hairy cell leukemia 

HTLV-1 

Adult T-cell lymphoma 

(Also causes Tropical spastic paraparesis) 

HIV 

Leiomyosarcoma, Diffuse large B cell 
(immunoblastic), lymphoma 

HPV 

16,31 -> CIN, SqCC cervix, anal canal, penis 18 
-> Adenoca Cervix 
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Associated mal ignancies 


Diffuse large 8-cell lymphoma 
MALT Lymphoma 
Bladder Ca 

Biliary tract cancer 

Ependymoma?, choroid plexus tumour, 
osteosarcoma, Lymphoma 

Ca urinary bladder 


Mechanisms that lead to cancer are 

• Either inactivation of tumour suppressor gene or 

• Activation of oncogenes 

I. Activation of oncogenes : 3 mechanisms 


f 


T 


Point mutation 


:-ras in adenoca 
:-erb 1 


DNA amplification Chromosomal rearrangements 
(translocations) 


I 


Translocations 
(e.g. in liquid 
tumours) 
c-erb 2, n-myc 


I 

loss of suppressor gene 
(in solid tumour/carcinoma) 


• Point mutations of c-ras oncogene is seen in adenocarci¬ 
nomas. 

• Gene amplification of c-erb B2 is seen in breast cancer. 
C erb B2 amplification is also seen in around 30% of 
metastatic esophageal and stomach cancers. Targeted 
therapy Trastuzumab is used for these cases and has 
survival benefit. 

Cowden d/s is d/to PTEN gene mutation at chromosome 

10 . 

H.\TCC (Hereditary non-polyposis colon cancer) is d/ 
to mutations of hMLHl gene (located on chr 3), hMSH2 
& hMSH6 & hPMSl (on chr 2) and hPMS2 (located on 
chromosome 7). 


CYTOGENETICS &TRANSI r> c 




CMl, AML, ALL type 3 

(Least common in CLL) 


Burkitt’s lymphoma. 



Follicular lymphoma 


Mantle cell lymphoma 


CLL 


AML 


ALL 


t (8 ; 14 ) m/c typ e 
t( 2 ; 8 ) 

t( 8 ; 22 ) 


t (14 


c'^Eh' 
c- mi,- 5 x 


t (3:8) 



del 13q, 

llq,17q,Trisomy 

12 


t ( 8 ; 21 ) in M 2 

t(15;17)inM3 

inv (16) 


t ( 12 ; 21 ) 
t(9;22) 
Trisomy 4 , 7,10 



+ t (9;22) is involved in CML, AML, ALL type3. 

+ ( 15 i 17 > is Solved in AML type M3 (Acute p romyel 

leukemia). ocy,ic 


PROTO-ONCOGENES & 

THEIR EXPRESSION IN NEOPLASMS 

• EGFR mutations are seen in adenocarcinoma of lung 
These patients are usually young, asian females and arc 
mostly non-smokers. 

® Targeted therapy using erlotinib & geftinib is useful. 

® Patients having EML4-ALK mutations are responsive to 
crizotinib. 


V 



fgf 

FGF3 

egf- R 

Tyrosioe 

kinase3 


hstl 
INT 2 

c-erb B1 

c-erb B 2 
(HER2-neu) 


cell RET 


Stem 
factor-R 


Abnormal KIT 
membrane 


Overexpression 

Overexpression 

Amplifica n 

Overexpression 

Amplifies" 

Point mutation 


GTP 

binding 

proteins 


c-abl 

kRAS 

hRAS 
n RAS 


Nuclear c-myc 
regulatory N_ m y C 
proteins 

L-myc 


Point mutation 


Translocation 
Point mutation 

Point mutation 
Point mutation 

Amplifies" 
Amplifies" 
Amplifies 


Leukemia. 

MEN2A/B. 
Familial MTC 

(thyroid) 

GIST, 

Seminomas, 

leukemias 

CML,ALL 

Colon, lung, 
pancreas 

Bidder, kidney 

Melanoma, 

hematological 

cancers 

Burkitt's 
Neuroblastoma 
SCLClung 


Dietary factors a/w T risk of cancers 

T risk of 
-> Rectal Ca 
—> Stomach Ca 


Diet factor 

• Beer consumption 

• Smoked fish 

• Low dietary fibres 

• Beef consumption 

• High fat 

Protective Role 


Colon Ca 

• Bowel 

* Breast, colorectal 


Tamoxifen 



Primary prevention modalities i 


Modality i R isW of 


in cancer 


Aspirin, Calcium, | Colon cancer 
folic acid, estrogen 

Isotretinoin, 
vit E, Se 


I Esophageal, stomach, colon, rectal 

f rtlnn — ~ —__ 



Leukoplakia in the lungs &. GIT 

Breast cancer risk in opposite breast, 
familial breast cancer risk 


SMOKING is related to 

• GIT cancers 

• Ca - Kidney 

• Ca - Pancreas 

° Ca -i Urinary bladder 


POINTS TO FOCUS 


* Tobacco abuse causes cancer of buccal mucosa > tongue. 

")■ Smoking is protective against Ca endometrium & ulcerat i 
colitis. 


OBESITY predisposes to the cancers of 

• Kidney 

• Breast 

• Endometrial 

• Ca - Prostate 

• Colorectal, GB 


Hormone dependenttumours 


• Papillary Ca of thyroid 

• Breast Ca 

• Endometrial Ca 

• Prostate Ca 


—> TSH dependent 
-» Estrogen dependent 
—► Estrogen dependent 
-» Androgen dependent 


• Pomegranate & cranberry juice -» Irisk of prostate & 
bladder cancer. 

• Tomato lycopene is a/w —> -Irisk of prostate cancer. 

• Juice of cranberry also protects against UTI, cystitis. 

• Garlic is a/w Irisk of bladder cancer. 


Hypercalcemia is seen in 

• Bronchogenic Ca 

• Renal cell Ca 

• Breast Ca 

• Plasma cell myeloma (Multiple myeloma) 


Scanned by CamScanner 












































































■mi 




Pulsating tumours 




Telengiectatic Osteogenic sarcoma 

AngioendotheJioma (Hemangioendothehoma). Ang.o 


coma of bone 

• Aneurysmal bone cyst „ , 

• Rarely in GCT/ Osteoclastoma charactenstic gg 
crackeling" resembles pulsatile tumour. 


Pulsating vascular skeletal metastasis 

. Bone secondaries from RCC (renal tumour) m/c cause 
• Rarely bone secondaries from follicular Ca thyroid 


Lytic expansile lesion 

• Ca thyroid 

• RCC (telengiectatic variant) 

• Melanoma 

• Pheochromocytoma 

Small "blue round cell"tumour of childhood 

Histology of these tumours reveal sheets of uniform small 
round, blue cells 

• Neuroblastoma, Wilm's at times 

• Malignant lymphoma 

• Rhabdomyosarcoma 

• Ewing’s sarcoma 
- Retinoblastoma 


>NET 

Primitive Neuro Ectodermal Tumours) 


NET 

(Neuro Endocrinal Tumours) 


They arise from primitive (undifferentiated) n 
69% of NET are located in the GI tract (sto^ Cel,s - 
creas, intestines) and are collectively called rTlaCfl ’ Pa n- 
pancreatic neuroendocrine tumors (GEP-NET) 3 ^ 0 ^ 1 ^' 
include carcinoid tumors and pancreatic NET 
gastrinoma, VIPoma. ’ 

60% of diagnosed NET are functioning. They m 
peptides which cause symptoms. ma ^ Sec tret e 

D/g : By SRS (Somatostatin receptor scintig n , 


GIST 


o 

» 

c 


0p- 


Gastro Intestinal Stromal Tumours. 

Arise from intestinal cells of Cct/al. 

M/c site stomach (45-60%), small bowel (30°/ \ 

& rectum (10%). 0p ^ a gus 

> Metastasis to liver, omentum, peritoneum. Lymphad 

athy is unusual. ^ a< ^ en 

> C-kit proto-oncogenes are involved, which 

tyrosine kinase. Overexpression of CD 117 . ^ 

Dx: CECT scan is gold standard for Dx of GIST Pet 

is used to assess response to treatment. SCan 

Rx: Excision Adjuvant TKJs (Imatinib, Sunif k 
R egorafenib) is given in all high risk cases for 2 years Neo' 
adjuvant Imatinib is considered for unresectable GIST 
those which are resectable with significant morbidity. CT 
scan is used for diagnosis and for assessement of response 
to neo-adjuvant imitanib therapy (CHOI criteria) pg-p 
scan can be used to assess early response to neo-adjuvant 
imatinib. -»Sunitinib/ imatinib. 


( ^f L 

,! y:s 

fo*' 




60 


1 cC 


rpenis 


c an cer 


03 5 


stric 


adeno 


carciH' 

, Co ,on/ 

c af cer 


,oma 


colorectal 


greast cancer 
medullary ca 


.of 


thy 1 


roid 


CONDITIONSOF CANCERS 

.> Arsenic/ tar keratoses 

-» Actinic Keratosis, cutaneous horn 

-> Erythroplakia (more aggressive), 
leukoplakia, submucous fibrosis ’ 
melanosis 

-> Bowen’s disease, erythroplakia 
of Queyrat, papilloma 
Porcelain GB, Choledochal cyst, 
Gall stones 

Chronic atrophic gastritis 
(Seen in pernicious anemia, 

H. pylori infection) 

UC, Pigment cirrhosis, 

Villous adenoma, familial 
polyposis 

Atypical ductal hyperplasia 
C-cell hyperplasia 


—^ 


,, er e ,enialign° n ’ conditions 

Hamartomas 

* ^ ur0 fibromatosis, VHL syndrome. Tuberous sclerosis, 
Multiple exostoses, Peutz Jeghers 

, G enodermatosis 

Xeroderma pigmentosa. Albinism, Polydysplastic epider¬ 
molysis bullosa 
, [mmuno deficiency d/s 

Wiskott Aldrich, X-linked -agammaglobulinemia 

gJ jOINTS TO FOCUS _ | 

+ inherited predisposition to CNS tumours is seen in ->NF, VHL 
syndrome. 

* Dowling Degos d/s is an AD genodermatoses. 


hey arise from primitive (undifferentiated) nerve cells. 

In CNS: Medulloblastoma, pinealoblastoma, supratentorial 
cerebral tumours 

Peripheral: Soft tissue Ewing's sarcoma 

□ points to focus 1 

■ Most common epithelial tumours of stomach are 
adenocarcinomas andnon-epithelial tumours are lymphomas. 
GIST is the most common in stomach while carcinoid are rare 
in stomach. 

Most common nonepithelial tumours of small intestine are 
GIST. 


CARCINOID TUMOURS 

• They arise from enterochromaffin (argentaffin) cells at 
the base of crypts of Lieberkuhn. 

• Secrete vasoactive peptide causing carcinoid syndrome. 

• 80% occur in GIT, 10% in lung, ovaries, testes, pancreas 
and kidney. 

• Appendix is the most common site(65%) in GIT followed 
by ileum (small bowel) and rectum. 


I NHERITED PREDISPOISION TO CANCER 

1 Inherited predisposition to cancers is seen in some familial 
cancers with AD inheritance and in some syndromes 

Familial retinoblastoma 

FAP or FPC (Familial adenomatous polyposis of colon) 
NF1 and NF2 
VHL syndrome 
MEN 

• Familial cancers are 

Cancers which run in family (first degree relatives) 


[For details: See in GIT tumours.] 


i 



"merited disorders Cl \ * 

1 • Ataxia-telangiectasia 

2. Bloom syndrome 




3- Fanconi anemia 
4. Kostman syndrome 


Mixed tumours 

® Pleomorphic adenoma of parotid 
® Wilm’s tumour 



Breast Carcinoma (Fibroadenoma 
phyllodes) 


& Cystosarcoma 


Hamartoma 

• Benign, focal malformation that resembles a neoplasm in 
the tissue of its origin. 

• Examples: 

Lung hamartoma: Nodule in the lung may contain 
islands of bronchi, cartilage, vessels. Popcorn 
calcification on X-ray.) 

0 Iris hamartomas: Lisch nodules in nurofibromatosis. 

0 Hamartomatous polyps: Seen in Peutz Jegher's 
syndrome 

• Choristoma is ectopic, sometimes nodular rests of non- 
transformed tissues (e.g. pancreatic cells under small 
bowel mucosa). 


POINTS TO FOCUS 


4- Cowden d/s; Also k/as Multiple hamartoma syndrome, is 
a rare AD inherited disorder char/by multiple tumour-like 
growths called hamartomas and an T ed risk of certain of 
cancer e.g. follicular thyroid Ca, breast, endometrial ca. A/w 
mutations in PTEN. 




Indicators used to assess nutritional status 
threshold in cancer patient are 

1. >10% unexplained weight loss 

2. S. transferrin level <1500 mg/L 

3. S. albumin <3.4 g/dl 


and intervention 
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CANCER RADIOTHERAPY 


26.6 

Radiation Sensitivity of Tumo 


Sensitivity 



1. Highly sensitive 
(RT is TOC) 


• Lymphoid tumours 
(Lymphocytes are most sensitive) 

. Anaplastic tumours 

• Embryonal tumours 
[Seminoma, Lymphoma, Ewing's, 
Myeloma, Wilm’s : SLEM W] 

• Reticulum cell sarcoma 

. squamous cell carcinoma 

■ Tumours of mesenchyme 

• Osteo/fibro-sarcoma 

• Adenocarcinoma 

[Melanoma, osteosarcoma, pancreatic 

Ca : MOP] ___ 

• Seminoma- RT is used for early stage disease. For bulky 

d^ChemotherapyistherreatmenlFordysge—. 

surgery followed by chemo. Ewtng^ sarcoma. 
Chemotherapy followed by either chemo RT or surgery. 
For neuroblastoma, surgery is the primary' treatmen . 
Radio-resistant tumors: Non-seminoma testes, carottd 

body tumour. 


I 2. Moderate sensitive 

' 3. Least sensitive/ 
Highly resistant 


R T is T/t of choice in 

• Lymphomas 

(HD & NHL early stage) 
Burkitt's lymphomas 

• Seminoma, 
dysgerminoma 

• Ewing’s sarcoma 

• Neuroblastoma 

• Meduloblastoma 


R is not useful in 

• Adeno carcinoma. 
Pleomorphic adenoma 
(Salivary' gland neoplasm) 

• Non - seminoma, 

• Osteosarcoma 

• Malignant melanoma 

• Carotid body tumour 

• Pancreatic carcinoma 


• Gastric carcinomas 

• Pancreatic carcinoma 

• Under trial in colon Ca. 

• Soft tissue sarcoma in retroperitoneum 

IMP. FORM OF RADIATION 

• Emergency radiotherapy is given in pa nc 

• Inverted Y-field/Mantle field radiation to ^, Sl . tUrtl0 Ur. 

LN) is given in Hodgkin’s lymphoma (e^, V,C /par aa 0fti 
I & II) y sla 8e- c 

Whole body radiation (Total skin electr 




on 


'trad. 


s Vndr 


"atio, 


>h) 


8rade 


ta 


is given in mycosis fungoides (s eza 
CML, BMT recipients, advanced low ^ 
endomatrium stage III & IV. 

Steriotactic radiosurgery (Cyberknife) 

Steriotactic body radiotherapy 
IMRT (Intensity modulated radiotherapy)- jwp 
used for cancers of Prostate, head neck b haSbecn 
stage), brain. ’ feast (earf 


heatm 


ieni 


R T has only palliative role in 
d Prostate & breast Ca when bone metastasis is +nt. 
► Advanced stage Jung & esophagopharyngeal Ca. 
Gastric cancer & sarcomas in brain metastasis. 
Multiple myeloma 

itra-operative R T is used in 

Head and neck cancers 


4 R's of radio-biology 

• Success or failure of standard clinical radiation 
is determined by the 4 R’s of radiobiology: 

° Repair of DNA damage, 

° Redistribution of cells in the cell cycle, 

° Repopulation, and 
° Reoxygenation of hypoxic tumor areas. 


CANCER CHEMOTHERAY 


ADJUVANT CHEMOTHERAPY 

© T/t of minimal residual disease after surgery or radiotherapy 
(Micrometastasis T/t) to avoid high risk of relapse. 

© Used for: 

° Carcinoma breast 
° Ca colon and rectum 
° Carcinoma pancreas, esophagus,stomach, 

° Ca urinary bladder 

Combination chemo (chemoradiation) 

© Used for following cancers: 


f jn itive chemoradiation 
pe a \ canal (Nigra regimen) 

'• | a rynx and hypopharynx 
\ urinary bladder 
cervical esophagus 
\ Oral cavity 

oropharynx and nasopharynx 
6- ^ 

^adjuvant chemoradiation 

j ca esophagus 

2 Ca pancreas 

3 Ca rectum 

4 Ca lung 

fjeoadjuvant chemotherapy 

t Used for breast cancer, Ca stomach, Ca pancreas, 
osieosarcoma, Ewing sarcoma and rhabdomyosarcoma, 
bead & neck cancers (cisplatin/5-FU) 

, Administration of drugs before curative surgery/RT 
, Used to destroy micrometastases & to reduce the size of 
(he mmour. 

Pre-OP RT 

Soft tissue sarcoma 

Definitive chemo 

Leukemias lymphomas 

Regression of tumours 

• Spontaneous regression of tumours is seen in 

Neuroblastoma, malignant melanoma, some blastomas 
(e.g. retinoblastoma), RCC, choriocarcinoma 

• Regression in response to chemotherapy is seen in:- 
Choriocarcinoma, Burkitt's lymphoma 

• Removal of primary tumour leads to regression of 
metastases:- 
RCC 


E 2 POINTS TO FOCUS 


4- Remember: Spontaneous regression is not seen ir 
osteosarcoma. 

“F In some cases of lymphoma, splenectomy is a/w regression oj 
disease at remote sites (abscopal effect). 





• CML 

• Pancreatic cancer 

• Islet cell Ca pancreas 

• Esophageal cancer 

• Kaposi sarcoma with AIDS 


lmatinib, hydroxyurea 
Gemcitabine 
Streptozocin 
Cisplatin 

Doxorubicin, liposomal 


+ ° ptoipto,e **“■ * ■*— i. 


Chemotherapeutic drug induced toxicities and 
their prevention T/t 


D Toxic compound & 

6 toxicity 

Prevention/T/t 
Remark 

Cyclophos¬ 

phamide 

Acrolein -» 

Hemorrhagic cystitis 
Chemical cystitis) 

__ 

Bladder irrigation 
with 0.9% saline or 
NAC, 

Systemic mesna 

Ifosfamide 

(Prodrug) 

Chloracetaldehyde -» 
ATN, neurotoxicity 
Acrolein 

Hemorrhagic cystitis 

Neuro/ 
nephrotoxicity 
is more than 
cyclophosphamide. 

Mtx 

BM toxicity, mucosal 
toxicity 

Folinic acid 
(leucovorin) 
Alkalinization of 
urine is required 

Busulfan 

Skin pigmentation and 
Pulmonary fibrosis 

Switch over to 
melphalan 

Anthracyclines 

• Doxorubicin 

• Daunomycin 

• Idarubicin 

Cardiotoxicity 

MUGA scan to 
assess toxicity 
Dexrazoxane 
(Iron chelator), 
Mitoxantrone 

Cisplatin. 

Nephrotoxicity 

Amifostine 


POINTS TO FOCUS ] 

4" Doxorubicin causes DCM (dilated cardiomyopathy) with loss 
of myofibrils & vacuo lotion. Muscle fibres become wavy & 
there is loss of spindle orientation. 

4- Oprelvekin (recombinant IL-11) used in treating and 
preventing chemotherapy induced thrombocytopenia. 
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Anti- Cancer Drug 


Ad/e Comparisi° n 



Intercalates 


Cyclophosphamide 

Nitrosoureas: 
Carmustine 

Nitrosoureas: 
Streptozocin 

Cisplatin 
Doxorubicin 



(Used i n 

br ain tumour) 


++/+ 


+++ 


++ 


+ 

H+ 


' Others 


Conclusion 


Dactinomycin 

+ 


(Replaces Mtx 
in chorioCa if 






jaundice dvps) 






+ ++ 

— 

0/+++ 

Mtx 



+ 

+++ 

-/+ 

5-FU 

+ 


_ 

+ 


Bleomycin 


+ ++ 





(Pulm. fibrosis) 







__ — 

++ 

+++/+ 

Vincristine 



_ 

++ 

+++/+ 

Vinblastine 



__ — 

+ 

+/0 

Etoposide 


A/E 5-FU, 

_ 

A/E Mtx 



+++ 

+++ 

+ 


cisplatin, vinca 



+ Tacrolimus is a/w dose limited nephrotoxicity 
+ Leflunomide is a/w diarrhoea, rashes, hair loss, thrombocyto¬ 
penia, raised transaminases. _ 

Aprepitant is a selective high affinity neurokinin-l 

receptor antagonist that is effective in preventing chemo 
therapy induced nausea. 

Floxuridine is a newer drug for hepatic metastasis o 
colonic cancer. It may cause sclerosing cholangitis. 

Least antiemetic drug is methotrexate as there is no GI side 

effects. 

Bortezomih (Vatcade) is a proteasome inhibitor 
(reversible inhibitor of the chymotrypsin like activity of 
26-S proteasome that degrades ubiquitinated proteins), 
effective in multiple myeloma. 

3exarotenc activates retinoid X-receptorused in mycoses 
ungoides (CTCL). 

levlintid inhibits TNFa, effective in multiple myeloma 
nd MDS. 


+++ 

^ /E Vincristi ne 

J^rginase,’ 

Oral small molecule tyrosine kinase inhibitors 

• Imatinib mesylate (Gleevec) 

Used in CML, GIST 

• Gefitinab (Iressa) 

EGFR tyrosine kinase inhibitor (Herl or Erb-1) f or 
advanced non small cell lung carcinoma / breast cancer. 
o Lapatinab 

Orally active drug which reversibly blocks phosphorylation 
of the EGFR, ErbB2, and the Erk-1 and-2 and AKT kinases; 
it also inhibits cyclin D protein levels in human tumor cell 
lines and xenografts. Given in transtzumab resistant breast 
cancer. 

» Efaproxiral enhances the effectiveness of radiation therapy 
in brain tumour. 

Temozolcimide : Brain tumour. 

Vinorelbine a semisynthetic vinka alkaloid for SCLC. 
Topotecan and Irinotecan are semisynthetic analogue 
of camptothecin, they interact with DNA topoisomerase 
(used for metastatic ca of ovary, SCLC) 



posf cstral ' S 3 pllospliate derivative of stilbestrol. Used in 

P lrafur is a recently introduced 5-FU congener used 
' orally- . . 

Cc mcin> b,nc is a pyrimidine antagonist, acts by inhibiting 

* synthesis, used in pancreatic carcinoma. 

j^l/c cause of dose limitation of chemotherapeutic drug is 

* ,> BM depression/ Myelosupression. 




OTHER MODES OF CANCER T/T 


pr opM actic sur 9 er * es to prevent development of 

cancer 

, Total colectomy -> to prevent colorectal cancer in patients 
with familial polyposis and UC (as they have 100% 
malignant transformation rate) 

• Prophylactic total thyroidectomy -> Done in childhood in 
patients of MEN-2 with RET protooncogene mutations to 
prevent medullary Ca-thyroid 

• B'L mastectomy -> in patients with infiltrating (invasive) 
lobular carcinoma 

• Oophorectomy -* To prevent ovarian ovarian Ca risk in 
familial cancer syndrome 

• Orchiectomy —> In patient with undescended testis to 
prevent development of testicular Ca. 


Hormonal therapy 





Hormonal agent 

Role/category 

Use 

1. Glucocorticoids 

Lympho- 
supressive/ 
lympholytic effect 

Leukemia/Lymphoma, 1 

myeloma, MPDs 

2. Estrogen high 
dose 


Metastatic breast ca. 1 

3. Tamoxifen 

Anti-estrogen 

TOC for most breast 1 
cancers, E'/P* breast 1 
cancers, progesterone 1 
resistant endometrial 1 
cancers 

4. Progesterone 

Inhibits 

endometrial cells 
prolifera" 

Receptor* ve (P*) 
breast ca. 

5. Flutamide 

Testosterone 

Antagonist 

Palliation of 

disseminated prostate 1 
carcinoma 

6. Leuprolide 

Medical castration 

Unresactable prostate 
cancers, 

E* breast ca in pre¬ 
menopausal women, 

7. Anastrazole 

Aromatase 

inhibitor 

Advanced EVP* breast 
ca 


Vaccines effective in cancer prevention 


• Hepatitis B vaccine 


• HPV vaccine 

• H. pylori vaccine 


effective in preventing 
hepatitis & HCC d/to chronic 
HBV infection 
for cervical cancer 
for gastric cancer (under trial) 


• Flutamide acts by blocking translocation of the androgen 
receptor to the nucleus. Most effective when used in 
combination with surgical or pharmacologic castration. 

• Aminoglutethimide acts by blocking the synthesis of 
adrenal steroid from cholesterol. It must be administered 
with glucocorticoid replacement. Used for medical 
adrenalectomy, (Mitotane also), 2nd line therapy in failure 
with tamoxifen. 

• Raloxifen is a SERM. Has estrogen antagonist effect on 
breast & uterus. 

O POINTS TO FOCUS ~ j 

+ Enzyme useful in cancer —► L-asparginase. Used in pancreatic 
carcinoma, But it can cause acute pancreatitis. 


Non-specific immuno (Biologic) therapy 

• BCG: intravesical BCG in patients with superficial 
bladder cancer 

• Levamisole: Colorectal carcinoma 

• IFN-a: melanoma, lymphoma 

• Cytokines: Role in RCC, metastatic melanoma 

• Corynebacterium parvum - ovarian carcinoma 


El 


POINTS TO FOCUS 


1 


"F Levamisole, BCG and Corynebacterium are immuno stimulators 
Adoptive immunotherapy is under trial with lymphokine 
activated killer (LAK), IL-2, etc. 

y Best method of stem cell harvesting for post high dose 
chemotherapy patient -> Through a blood cell seperator 
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INTERFERONS in CANCERS 


Regional limn periusion: In t/t 0 f 
and sarcomas, melphalan and TNF^r^' 11 '^ Ir »e| Qn 


INFa 



Best result in HCL, CML 
Moderate effect in 
• Lymphoma 

. Epidemic kaposi sarcoma 
. (AIDS related) 

. Multiple myeloma 
• Malignant melanoma (for 
adjuvant Rx) 


o Isolated hepatic artery infusion of n C USed ' 
unresectable liver metastases of roi ° XUri<,i ne 

L oiorecta| c r 

Radiolabeled and toxin-linked antibod’ 






Ibritumomab 

tiuxetan 


Y-90 labeled Ab agairist 1 


Multiple sclerosis 

CCD (Chronic 
granulomatous d/s) 


Tositumomab 


CD-20 
Linked to I 131 


Denileukin 

diftitox 


Pegvlated interferon pa, are used for relapsing multiple 
sclerosis. 


Gemtuzumab 
Ozo gamicin 


Recombinant-DNA derived 
cytotoxic protein (ONTaK) 
(diphtheria toxin frag, IL-2) 

Antibody to CD-33 linked to 
calicheamicin (potent anti¬ 
tumour antibiotic) 


Ca/cineurin inhibitors (T-celi inhibitors) 

• Tacrolimus : More potent than cyclosporine 

• Cyclosporine : Used for prevention of graft rejection 
reaction. Nephrotoxicity is an imp. adverse effect. 


Oprelvekin -» Recombinant IL-11 USed fQr 
t/t of thrombocytopenia induced by caner ch^ 




MONOCLONAL ANTIBODIES (Mabs) 

They block specific signal tranduction pathways afier acting 
with their receptors. They have nothing to do with immunity 
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SKIN CANCERS 



Ilf Mab Target (Ab against) 

aaaaft vifl] 

1 NH Lymphoma, RA 1 

1 1. Rituximab A chimeric Ab against 

1 B-cell antigen CD-20 

I 2. Trastuzumab Recombinant 

1 (Herceptin) humanized Mab 

against HEF-2/neu 

1 (C-erb B2) gene 

j HER-2/neu 

| receptor+ metastatic 

1 breast ca. 

1 3. Alemtuzumab ' Humanized Mab 

against CD-52 antigen 

Resistant CLL 1 

/ 4. Cetuximab Chimeric human/ 

animal recombinant 

I mab 

1 Metastatic 
colorectal cancer 
with wild type / 

K-RASEGRF+++ 

1 5. Bevacizumab 1 1st anti-angiogenic 
/ agent Vs. VEGF 

Metastatic 
colorectal cancer 
& in proliferative 
iiabetic retinoparhy | 


• M/c skin cancer —> Melanoma. 

• M/c non-melanoma skin cancer -> 

• M/c type of BCC -> Noduloulcerative > nodula 


Non-melanoma skin cancers (NM/C) 



• Also k/as 

• Incidence 


• M/c site 

• M/c lesion 


Rodent ulcer 

80%, M/c skin 
cancer 

Innercanthus of 
eye 

Nodular type over 
sun exposed areas 
—> noduloulcerative 


Epithelioma 
20% of all skin cancers 


Sun exposed area 


Dissemination 


Regional Therapy 

Delivery of drugs using arteries decreases systemic toxicity. 


Progress 


Almost never 
spreads. Locally 
invasive & painless 

Very slow growing 
(M/c low grade 
malignancy of HN 
region) 


Keratin/horn pearls 
(invasive cell nest 
of epidermal 
keratinocytes) 

To regional LN via 
lymphatics, painless 


Faster growing & more 

malignant than BCC 


■- -- 

Highly radiosensitive Wide excision (TOC) 
electrodesiccation / Mob's micrographic Sx 
cautery for perineural invasion 

R t (for head, neck Ca) 


Edge biopsy -* 
Basal palisading 


White races 

(unknown in 
blacks) 

UV-B radiation,X- 
rays. As, Gorlin & 
Bazex syndrome. 
Xeroderma 
pigmentosa, 


Single M/c cause - 
sunlight 

Kangri cancer. As, 
PUVA, Bowen's d/s, 
actinic keratoses, 
leukoplakia, 
Xeroderma 
pigmentosa, DLE, 
albinism 



* Types; 


Superficial Lentigo 
spreadmg maligna 


lentiginous 


melanoma 


Rieh risk factors for melanoma (>5Q fold t risk) 

0 persistently changing mole 

0 Atypical moles in patients with 2 family members with 

melanoma 
» Adulthood 

o >50 nevi in 50 mm diameter 

, prognostic factors 

I. Stage at the time of presentation are the most important 
prognostic factor. 

Measured by clarke anatomical level and breslow skin 
thickness. 

Other prognostic factors: 

1. Ulceration 

2. Site: Extremity sarcomas have a better outcome 
than trunk, head and neck or mucosal sites 

3. Mitotic index 

4. LDH levels 

5. Growth phase: vertical growth phase has poor 
prognosis 

6. Morbidity increases with age 

2. Breslow system (microscopic primary tumour depth) 
measures tumour invasion. 

3. Clark system divides into 1-V levels based on anatomic 
level of invasion into skin. 

Metastasis 

0 MM is the m/c tumour metastasizing to breast. 

0 Regional LN are m/c site of metastasis 
Via blood stream to lungs, liver (huge liver), brain 
0 Secondaries are typically black. 


M/c type 
(70%) 


Least 
common 
least 

malignant 


In whites 


Poor 

P/g 


Poor p/g 
( 20 %) 


Worst 

P/g 


No radial 
growth 
phase 


M:F=2:1 


Pinkish 

fleshy 



Any part 


Face 
(HMF), sun 
exposed 
area 


In acral 
parts palm, 
soles & 
subungual 
region 


M/C type 
Most malignant 
Least common 


I 

II 


-» 


Superficial spreading 

Nodular &acrolentiginous 
Acrolentiginous 

(but it is m/c in blacks) 

Lentigo maligna 
Lower part of leg 
Front/back of trunk (Torso) 
Amelanotic 

Hutchinson's nail sign is an important clinical clue to 
subungual melanoma. 

Secondaries are also seen in heart. 

Clinical findings suggestive of melanoma in a mole are 

in size (>6mm), irregular borders, colour change, 
ulceration 


Least common 
M/C site in female 
In males 
Worst prognosis 


T/t 


Surgery (wide excision + clearance of margin) is the TC 
Margins recommended are: 

° In situ: 0.5 cm, 

0 Invasive <1 mm -> 1.0 cm thick, 

° 1-4 mm thick -> 2 cm, 

° >4 mm thick —> 2.5-3.0 cm 
Melanoma of 

° Eye -> enucleation 
° Fingers / toes disarticulation 
° Anal canal -> APR 

Elective regional block dissection: Lymphatic mapping ai 
sentinel node biopsy. Node positive disease: Therapeul 
nodal dissection 
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• , di<eise - Sentinel node biop-\' 


appingfdyep^radiotracer 

tliod 


(SLNB) . Turban tumour (cylindroma of scalp) 
• Rare tumour of scalp skin 

Locally malignant and slow growing 


Marjolin's ulcer 

• Well differentiated SqCC which occurs * 

e.g. burn scars, scars of venous ulcer ^ Cbr ° n ic 

• No spread to LN, as there is no lymphatic 

• Painless Cs ln scars 

• T/t - wide excision 



eleem 

IfSLNB observation. 

SLN1! MM (DSLNB) 

S ‘". m; ,h,J alone, mdiomcer me 

For breast i-anct-r. . , .1 „ lia || v effective. 

alone or dual mapping are . isolated limb perfusion 

. For loco-regional recunvnt cancer. Isolate 

using melphalan. TM >- tL ' „ irhaz i nc is considered the 

* ^TVlfsfw'^sldard treatment for metastatic 

— ‘Z Keratoacanthoma IM ol,u«u m 

—.Mpi,— monoclonal ' - «*■«*« 

• Immunotherapy with BCG an 

, chemo-resistant and radio- 

RThasa weTd'fined role in adjuvant setting after elective 
or therapeutic lymph node dissection. RT « also used n 
cases of superficial lentigo maligna melanoma in elde > 
patients u ,th high comorbidty as an altemat.ve to surgery. 


s car. 


■ou s 


sx POINTS TO FOCUS 


regression of hair follicle seen in adults P ° nt an ei 

• Self-healing, nodular lesion with cental 1 

31 uIc erati 0n 

pn POINTS TO FOCUS ~~ - 

4- Acrochordon (skin tags) are mesenchymo^^^^^^ 
flesh coloured to dark brown pedunculated 7°^ ° ! U ' n - 
back, axilla & groin. e5i ° n in o ec g 

•F Cock's peculiar tumour is infected sebaceous 
4- Brooke's tumour is a tumour of hair follicles ^ 

4- Dermatofibroma is seen in trunk/neck. 


-F Most specific marker for melanoma: HMB 45 (and S -100) 

■F Cancer with most number of neurological complication is 

malignant melanoma 

■F 90% melanoma start in a preexisting nevus (commonly 
junctional nevus). De novo in normal skin in 10% cases only. 

•F Melanoma in retina has got better prognosis, as there are no 
lymphatics, spread is delayed. 


Remember that 

• No incisional biopsy in melanoma 

• No induration occurs in melanoma 

• No role of radiotherapy 

• Not known before puberty 

Other non-melanoma cutaneous malignancies 


Merkel cell carcinoma 


Sebaceous Ca -F 

Microcystic adenexal Ca -> 
Dermatofibrosarcoma -F 
protuberens 
Porocarcinoma 


Head & neck, Neural crest 
derived, highly aggressive 
(metastatic rate 75%) 

Eyelid 

Face 

Trunk 


-f Sweat glands of extremities 


Premalignant lesions of skin 

• Bowen’s disease of skin 

Intradermal condition containing large clear cells 
Erythroplasia of Queyrat is Bowen’s disease occ 
over glans penis 

• Paget’s disease of nipple 

• Leukoderma 

• Actinic / solar keratosis - due to exposure to sunlight 

• Radiodermatitis -Arsenic dermatitis 

• Chronic scars - Marjolin ulcer 

• Xeroderma pigmentosum - there is defective DM 
excision repair mechanism. It turns 
melanoma 

• Chronic lupus vulgaris 

• Chronic irritation with tar, dyes, etc. 

NEVI 

• Junctional nevus 

Commonly turns malignant (melanoma in 90%) 

• Blue nevus 


into malignant 



S* 


„ in children over buttocks (mongolian spots on hand 
,-cn ’ 


^ Ct) ile melanoma (Spitz nevus): 
invem 1 


' ^children ° n face 
" )C |,ison’s melanotic freckle 

* llU in elderly and turns into lentigo maligna melanoma 

ejeefl 11 

ne ous manifestations of internal malignancy 
j^prs a/w) 

# Ac* 1 


mthosis nigricans —f Gastric adenocarcinoma 

(60%), also a/w insulin 
receptor deficiency, Cushing’s 
syndrome, acromegaly, 
hirsutism with hyperthecosis 
jslecrolytic migratory -f Glucagonoma 

erythema 

Superficial migratory —>■ Pancreatic adenoma also 
thrombophlebitis lung Ca (Trousseau’s sign) 

t Sweet’s syndrome —f Myelogenous leukaemia. 

Yersinia infection 

« Paget’s disease of -F Intraductal or infiltrating, 
nipple ductal Ca 

• Leser-Trelat sign —f gastric adeno Ca 

• Acquired ichthyosis -f HD, NHL, MM, MF 

Malignancies involving nails are 

• Sq CC 


AIDS Related KS 

M/c “ WDS & » isthe 

‘ " i —— »<* * perianat area is 

• In AIDS M/c site is head ft K P „h 

region, pa,ate is Je ” IeSl °"' 

• GIT and respiratory tract often involved 

• Nodules rapidly u,cerate (No, seeW uncommon in i, 

• T/t: 

0 Extremely radiosensitive 
0 Radiation is TOC for localized ds. 

° IFN ' 2 ( ma > r be 8 iven in conjunction with zidovudtn. 

• Chemo with vincristine & bleomycin (marrow span 
drugs) 
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BRAINTUMOURS 


Brain Tumours in Childhood 


• Melanoma 

• BCC 




POINTS TO FOCUS 


■F Poroma is a benign skin tumor derived from sweat glands. 
•F Hidrocystoma is a benign tumor ofeccrine glands. 

4- Cock's peculiar tumour is infected sebaceous cyst. 

4- Brooke's tumour is a tumour of hair follicles. 


] 


• Brain tumour are m/c solid tumours of children . Overall 
second m/c tumours of children after leukemia. 

• 20% of pediatric CNS tumours are located in spinal cord 
and 80% in brain (of these 50% arise in posterior fossa and 
50% in supratentorial compartment). 

There are age related differences in primary> location -f 
<1 st yr —f Supratentorial predominate (M/c in choroid 
plexus). 


KAPOSI SARCOMA 

• Endothelium derived (vascular origin) multifocal tumour. 

• Lesion are initially asymptomatic macules which evolve 
into violaceous blue-brown plaques gradually, multiple 
rubbery blue nodules (resembling hemangioma) may 
appear. 

• D/s that simulates K~ : bacillary angiomatosis d/to Barton¬ 
ella henselae. 


1-10 yr -F Infratentorial predominate owing to high 
incidence of juvenile pilocytic astrocytoma & medullo 
blastoma. 

> 10 yr -> Supratentorial again predominate with diffus 
astrocytoma being most common. 

Overall M/c brain tumours are giomas subtyp 
astrocytomas (juvenile pilocytic astrocytoma) 
Astrocytoma > PNET / Medulloblastoma > Ependymom 
(40%) (20%) (10%) 

M/c malignant brain tumours in childhood is medullobla 
toma. 
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Papilledema is a/w midline/infraiemorial ^ 

a/w gaze pab>. ^ * . . 


Brainstem rumours are a fc- "hvoerreflexia and 

somelimes UMN defied (hem,|»««. ">l* tre 

clonus). 

Contrast MR! is best inw 
well as metastatic brain tumours. 


vesligalion lor belli primary * 


□X POINTSTOFOCUS 


J 



+ Posterior fossa tumours ore m/e braid tumour, in children 
<12 years of age. 

childhood & Brain tumour with best 


+ M/c brain tumour in 

prognosis -* Cerebellar astrocytoma. 


Medulloblastoma 


NCOIOGT 


-> M/c midline brain tumour in childhood 
(M/c midline infratentorial brain tumour) 

* <r rpmcpHnr calcification is seen in -» Craniopharyngioma 


Risk Factors/Syndromes a/w Primary Brain 
tumours 


• AIDS 

• Turcot’s syndrome 


show calcification (suprasellar 


• Neurofibromatosis 1 (Chr 17, neurofibromin) 

• Neurofibromatosis 2 (Chr 22, schwanomin) 

• Cowden's d/s (Chr 10, PTEN) 

• Li-Fraumani syndrome (Chr 17, p53) 

• HNPCC/'Lynch syndrome 

Important brain tumours 

Craniopharyngioma 

• M/c suprasellar tumour in children. 

• Marked tendency to 

calcification). 

• Neoplasm is usually cystic & benign. 

• Cl/f: bitemporal hemianopias/uniJateral visual field defect, 
raised ICT, growth failure, DI, delayed puberty. 

Medulloblastoma 

• 2nd M/c brain tumour in children after glioma & M/c 
midline tumour. M/c 1 0 malignant brain tumour in children. 

• Occurs in posterior fossa (infratentorial). 

• Frequently disseminates along CSF and perineural sheath, 
capable of metastasizing to extracranial site. 

Highly radiosensitive. 

A/w Gorlin syndrome, Turcot syndrome. 


In Adult 

• M/c intracranial tumour 

• M/c brain tumour 

• M/c benign brain tumour 

• M/c primary malignant 
tumour of brain 


Most malignant/worst 
prognosis 

Primary CNS tumours seeding neuraxis 
(Brain tumours with CSF spread)-. 
GBM, medulloblastoma, ependymoma 
cytoma, oligodendroglioma 
M/c tumour in cerebral 
cortex 

M/c cancer involving 
nerve plexuses 
Brain tumour arising 
from neuroglial cells 


Met asta ses 
( usually from , 
j' slrac Xoma, u "e> 

Gllob fetoma 

mul,if °rme GB ,, 
(Asubt>.p eo r BM 

GliobI =stoma aS1 '°' ), »»i| 

mu| liform e 


Brain tumours : locations 

• Meningiomas 

• Oligodendrogliomas 

• Ependymoma 


anaplas,i ‘ ^ 

Me,astasis (fromia n8) 

M ««,a, iccol0 
cancer. 131 

Ast rocyto ma) 
0li S°dendrog lionia 

ependymoma 


nas. 


• Metastasis from lungs 

M/c CNS tumours in 


Parasagittal 
Frontal lobes 
Fourth ventricle i n 
children or fil Um 

terminale in adult an d 

typically appears i n 

lumbosacral region 

Cerebral cortex 


Cerebral cortex 
Meninges 
Cerebellum 
Spinal cord 


—» 


Metastases (usually from lung) 

Metastases 

Astrocytoma, 

Mets > ependymoma ( 1 °) 


Brain tumours a/w Calcification 

• Oligodendroglioma (m/c brain tumour a/w calcification in 
adults) -> Ribbon like calcification 

• Craniopharyngioma (m/c brain tumour a/w calcification in 
children) -> Suprasellar calcification 

• Meningioma (Sunray calcification & hyperostosis) 

® Corpus callosum lipoma (Bracket calcification) 


POIN TS TO FOCUS 


^^ p d7g‘ ioma & l0W grade a5troc y tomas are a/w NF-1 white 
/ 0P ust j C neuroma & meningioma with NF-2 

° C °/ C tu mour in NF-1 -r optic glioma. 

* j c leukemia in NF -1 -> Juvenile myelomonocytic leukemia 


* 0 of hearing loss d/to b/L schwannoma -> Brain stem 

_ 


tumor a/w Parinaud's syndrome Pinealoma 


NERVE sheath tumours 


26-11 

'fthwannoma . 

^rise from neural crest derived schwann cell & produce 
c onip ress ' on symptoms. A/w NF-2. Contain Verocay 
podics. Antoni A & B pattern of growth is seen. T/t of b/L 
schwannoma is brain stem implant. 

t f eurofibroma: 

Involve dermis & s/c fat. Plexiform multiple neurofibromas 
are found in NF-1 (neurofibromatosis -1). Malignant 
transformation rate is very low. Sx is done for cosmetic 
regions. M/c tumour spreading to neural sheath. 

• Triton tumour : 

Rhabdomyoblastic differentiation in a malignant peripheral 
nerve sheath tumours. 

• Epitheloid malignant schwannomas : 

Aggressive tumour with S-100 immunoreactivity. 


SPINALTUMOURS 


26 . 12 | 

They constitute 20% of all CNS tumours. 



Extradural 1. Metastatic tumours are 
(60%) m/c 

2. Sarcoma 

3. Meningioma 

4. Neurofibroma 

5. Lipoma 

6. Chordoma 

Intradural 1. Neurilemoma (30%) 
(30%) 2 . Meningioma (26 %) 

3. Schwannoma 


Rare 


1. Ependymoma 

2. Astrocytoma 

3. Hemangioblastoma 
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eyetumour 



retinoblastom a 

M/c intraocular malignancy of childhood 

• AD inheritance with variable penetrance 

• B/L in 30% cases (B/L cases are B e„e tta% determined) 

Bilateral tumour present at 1 yr while undated R-. usua „ v 
present at 2 yr of age. y 

• Arises from premature cells_ofjhotorecenmr w, 

• Cl/f: - 

° ,ni,ia! sign in ma i° rit y of patients is a white pupillary 
reflex (leukokoria) k/as amaurotic cat’s eye 
° 2nd most frequent sign is strabismus (esotropia) 

° Other features - pseudohypopyon (also seen in tuber¬ 
cular corneal ulcer), hyphema, sec. glaucoma, vitreous 
h’mge, proptosis. 

• Histo : Pseudorosettes are +nt (Flexner - winter Steiner 
rosettes) 

T LDH & CEA; Calcification. 

• CT-scan is useful in determining extent of possible 
invasion of optic nerve 

• A/w inactivation of Rb suppressor gene on chromosome 
13q 14. Familial retinoblastomas are a/w osteosarcoma. 
Osteosarcoma c/b seen in patients who survived of 
retinoblastoma. 

• T/t : Enucleation (optic nerve must be cut as far back as 
possible for histopathologic examination to exclude the 
extension along the nerve) 

In B/L cases enucleation in eye with advanced tumour & 
Rp & C T (with vincristine) in less affected eye. 

• t IOT in retinoblastoma helps in differentiating it from 
pseudoglioma (IOT -l) 


l 
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Ca-lip 



Fig.: Eye tumour 


( Courtesy: Dr. Ashish) 



r nwer lip is involved in 95% 

(Sometime BCC may occuresp^Tt^^^C 
Starts at junction of skin & mucosa 
Local recurrence rate is low 
Nodal metastasis to submental / subma h- 
T/t: excision with clear margin u ' ar Ify 

° Defect up to 1/3rd of lower lip or 1/4 

primarily closed u Ppe r ]j 

o For larger defects - cross lip fl aps 
or Abbey / Est lander flaps 
o Moh's microscopic surgery offers h' 

for lip tumours. When addressing ^ lgllest cu re 
should be removed. ' ' Lc ^ level ] 


'Pare 


r ate s 

13 
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HEAD & NECK CANCERS 


•UMOURS OF HEAD aj^ECKREGION 

POINTS TO FOCUS 



3 


1 M/c amour in Indb ere of head neck region ond upper 
aerodigestive tract. 

Most malignant tumour that dvp above the clavicle are 
SqCC (epidermoid carcinomas) originating from resp tract 
stratified squamous epithelium of upper aerodigestive tract. 
SqCC of tonsil & the base of tongue have early & high rates 
of metastasis to neck & lesions of buccal mucosa (cheek) & 
palate have low rates. 

Late metastasis to LN is seen in - Ca-lip. 

M/c combination for induction chemotherapy is cisplatin + 

>-FU. 

M/c site of metastasis in oral Co - level II LN. 


Fig.: Ca lip ( Courtesy: Dr. Ashish) 

Ca Cheek (Buccal mucosa) 

O Tobacco abuse is a/w most commonly with Ca 
mucosa. (frisk in tobacco, pan chewer & sniff buccal 
• Most patient present late with nodal metastasis 

More common in males but Verrumn* n„ . ln ^ /o ) 


Verrucous Ca, a Va ■ 

cheek ca presents as an exophytic mass F > m , ' ant of 
infection, multicentric. ’ 

• T/t surgical resection ± R p (trismus occurs 

• Local recurrence high after T/t. 

Ca Tongue 


. a/w Hpv 
1 after both) 


Ca-oraf cavity 

Anatomic borders are mucosa of lip externally & anterior wall 
of tonsillar pillar posteriorly. It includes -> 

• Tongue (m/c site of oral cancer) 

• Lips 

• Buccal mucosa (5%) 

Gums (mandibular, maxillary Ca) 10-17% 

Floor of mouth (13-17%) 

Hard palate 

[Overall alveolar buccal complex > Tongue] 


• M/c site of oral cancer worldwide. 

• Tobacco chewing is the m/c cause. Submucosal fibrosis 
alcohol are also predisposing factors. 

• Common in lateral border. 

• Pain is not a prominent feature. 

• M/c type is SqCC. 

• Nodals spread to ipsil/L submandibular/submental nodes 
-» Jugulo-omohyoid LN. But jugulo-diagastric LN may 
be involved in ca posterior tongue. 

• Skip metastasis are seen. When addressing neck, level 
1,2,3,4 should be removed. 




Ca 


H a rd 




t l! benign & malignant neoplasm of minor salivary 

* are more common in palate then SqCC 
^ 'india however epidermoid Ca is common. 

* ln , c0 gnized late as it presents as painless ulcer. 

* ^astasis to cervical LN (Occult) 

' T/t surgical resection ± R r 

vant treatment in Ca oral cavity after surgery 

fid j U vantChemoradiation 

positive margins 

, gxtra-capsular extension 


in t Radiotherapy 




Adjust 

pNI 

High g raclc disease 
Close margins 
T3.T4 disease 

More than 1 lymph node involvement or single lymph 
node more than 3cm size. 


E, °” d , “"’ 0r ’ te is ««vcly located 

Cut section - papillary appearance 
Hot spot with T w fan _,i „ 

■ , c ( olher S ~ Produces cold spot) 

D. POiNTSTOPn?nc - 

* M/c site for calculi in 
salivary glands 
M/c site for Major 
salivary gland tumour 
4- M/c site for 
minor SG 

4- M/c salivary gland 
neoplasm overall 
A M/c malignant S~ 

M/c Radiation 
induced S~ 

A M/c malignant 


in 


Giant cell Reparative Granuloma of Jaw 

• Benign lesion of Jaw which resembles osteoclastoma of 
bone. 

• Histologically it resembles giant cell epulis & brown 
tumour of hyperparathyrodism. 

• R : Calcitonin, Curretage rarely necessary. 

SALIVARY GLAND NEOPLASMS 

• Salivary glands are of 2 types: Major & minor 


B ■ BB 

1. Glands 

Parotid, S/m, S/L 

Palate, upper 
aero-digestive tract 

2. M/c site for tumor 

Parotid glands 

Palate 

2. Commonest 
neoplasm 

Pleomorphic 

adenoma 

Muco-epidermoid Ca, 
adenocystic Ca 

3. Mostly 

Benign 

90% Malignant 


Submandibular 
’ Parotid 

> Palate (other sites - sinuses, 
upper aerodigestive tract) 
Pleomorphic adenoma 
(mixed S~) 

Muco-epidermoid Ca. 
Muco-epidermoid Ca 

-* Adenoid cystic ca. 



S~ of minor 

A M/c salivary glands tumours in children are benign heman¬ 
giomas > lymphangiomas which are usually +nt in infancy. 

A Godwin's tumour Benign lymphoepithelial tumour and 
autoimmune condition usually of parotid. 

• Parotid Sx complication-. 

0 Facial nerve (or any other CN) if injured it should be 
repaired immediately (On table repair) in OT. 

0 Frey's syndrome: Typically occurs when auriculotem¬ 
poral nerve is damaged during facial surgery, such as 
parotid surgery. 

Adenoid cystic ca 

• Consist myoepithelial cells and duct epithelium cells 

• Cribriform or lace like appearance 

• Infiltrates via neural tissue 

• M/c minor salivary gland tumour. 

• High rate of local recurrence. Adjuvant RT is always given. 

• Bad prognosis. (Good prognosis is seen in acinic cell 
carcinoma) 
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THYROID CANCERS 


Pleomorphic Adenoma (Mixed tumour) 

• M/c benign tumour of major and minor salivary glands. 


R r have no role in T/t. 


T/t of Differentiated Thyroid cancers 

• Surgical removal is the TOC for thyroid carcinomas, 
Hemithyroidectomy -> for minimally invasive disease. 
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Summary of Thyroid Cancers 



1 1. Sp/F 


M/c type (80%) & also m/c 

in children & In radiation 
exposed individuals. 


10% incidence 
Females preponderance 


42 

2:1 


l 2. Mean age 
I 3. Sex (F.M ratio) 

I 4. Encapsulated + 

5. Lymphatic spread +++*+ (slow & late) 


6. Prognosis 

7. Hematogenous 
spread 

8. Origin, a/w 


Best 

+ 


9. Patho 


10. Cl/F 


Orphan annie eyed nuclei+ 
(Ground glass appearance), 

Psammoma bodies 


Most pts are euthyroid. 
Metastatic cervical node 
with occult primary (Lateral 
abberent thyroid tissue) 


3:1 


+++ 


Multifocal/ multicentric. 
Radiation induced. 

May arise in thyroglossal cyst 


Common in region of iodine 
deficiency, 

A/w endemic goitre. 


12. Concentrate 
radioiodine (I 131 ) 

12. T/t 


Yes 

Pt with minimal disease 

Lobectomy + isthmectomy 
High risk group 
Near total thyroidectomy & 
follow up with thyroglobulin 
level 
+ 

• Post operative I 131 or RT 

• For nodal recurrence: 
MRND 


Yes 

Lobectomy + removal of 
isthmus & pyramidal lobe for 
adenoma but for carcinoma 
total thyroidectomy 
• Radioiodine 



u nco 


mmon 


Resembles normal thyroid 
(FNAC is not helpful 
in differentiating it from 
adenoma) 

Usually presents as solitary 
nodule & recent change in long 
standing 

multinodular goitre, 

Berry's sign 
Hurthle cell variant: 

Bone secondaries are common 


50-60 

l.5:i 


++ +++. 

(earliest 

spread) 

Worst 

+++++ 

familial i 
MEN lia , 
A *ise froi 
thyroid, 
unilatera 

b/L in far 

Undifferentiated, Hyaline a 
Direct invasion, 
giant cells 


Rapidly enlarging 
neck mass. 

Most aggressive 
tumour 


Intrathyroid d/s 

—► Total/ near 
total T~ 

Extrathyroid d/s 

'En block* 
dissection + 
chemo + radiation 


Whatic 


Secrete 

Calcitonin —> f c , M 

(rare) 

5-HT -»carcinoid 
ACTH cushing 
yn drome 

PG, VIP -► Diarrhea 

Despite very high 

calcitonin level 
hypercalcemia is very 
rare 

No 


• Total thyroidectomy 
+ removal of affected 
cervical nodes at the 
earliest age of D/g 

• External radiation + 
chemotherapy are 
pallitive 


jaail 


V3 r total / Total thyroidectomy -> for maximally invasiv e 
' jHary/ follicular Ca. 

Medical T/t- Thvrotropin-a injection can stimulate uptake 

* ( -jiU by thyroid cancer or residual thyroid. 

^dioi° dine/ Sodium iodide (I'«) 30-50 mCi is 

* administered to patient with an original papillary ^ 
fo11 ,cu!nrcarcinoma > 1.5 cm in diameter & also in patieni 
laying persistent radioiodine uptake in thyroid bed 
Internal Radiation to bony metastases. brain metastases 

* ire best treated with gamma knife radiation therapy. 

Hu rthle cell variant 

It j s a variant of f IC (Follicular thyroid carcinoma). 

, |t is differentiated from I IC by following points, 
o poorly differentiated 
u docs not lake I 1 " 
o bone metastasis is common 

Medullary carcinoma of thyroid (MTC) 

. Arises from ultimobranchial bodies (parafollicular 
C-ci'lls). 

, Contains amyloid stroma. 

. Solid hard nodular tumour that DOES NOT TAKE UP 
IODINE. Radio-iodine ablation is not cfTcctivc marker. 

« Secretes calcitonin (so calcitonin is tumour marker.) 

Levels of calcitonin tall after resection but nsc again after 
recurrence, so best for follow up the patients 

• Diarrhea occurs in 30% cases, involvement of LN in 50- 
60% cases. 

• Tumours are familial in 10-20*. cases. FMTC. MEN2a 
and MEN2b. 

• A/w phcochromocvtoma and hyperparathyroidism in 
MEN type-2 A. (MEN 2b is not associated with hyper¬ 
parathyroidism). 

It aw mucosal neuromas involving lips, toneue. inner 
aspect of the eyelids with marfanoid habitus, than 
syndrome is refered as MEN-2B 

• Blood borne metastasis common. 

• T/t. : Total thvToidcctomv and resection of l.Vs (modified 
ra dical neck desertion). Medullary Ca is treated suruicallv 
repeat ed neck dissection often required ov ertime. Patient 
found to have RET-pmto-oncagcnc mutations ore advised 
to have o prophylactic total thyroidectomy ideally at age of 
6 yrs. 6yrs in MEX2a and by 1 yr in MEX2b. If present, 
pheachromocxtoma is treated first. 


r Qnoploifir ^ 

onoplasia. Greater Xheanlpia^^ depends on of 

* Radl °'i°n induced thyro.d cone ' eipanse 

thyroid concer treated * P ° P *"° ,V Corfin ^o and 
thyroid cancer mdiotion « anaplastic 

follicular Carcinoma ^Thyro9toZlm PJSt D ' ,erat,Ve CQse 0/ 
clZZd 5 ° ,Um ° Ur b °" medu,,0 'V > folliculai 

* oir: ditf T ,ated *** 

and Voscu/or/aapsulor/^ 
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MEDIASTINAL TUMOUR 


Anterior 


Thymoma 

Vascular mass 

Neurogenic tumour 

Lymphoma 

Pleuropericardial 

cyst 

Meningococle 

Teratoma 

Bronchgenlc cyst 

Gastroenteric cyst 

Thyroid mass 

LNs 

LNs 

LNs 


J 


gl POINTS TO FOCUS ~~ 

*>■ Overall m/c mediastinal mass Is neurogenic tumour. 
■b M/c anterior mediastinal mass is thymoma. 


Thymoma 

• Neoplasm of thymic epithelial cells or lymphocytes. 

• M/c anterior mediastinal tumour. 

• M/c site - anterior mediastinum (but e/b seen in superior 
mediastinum) 

• 80% are benign and asymptomatic. 

• Malignant thymomas are locally invasive and involve 
pericardium, great vessels, lung. Compression symptoms 
like SVC syndrome c/b seen. 

• Pleural and pericardial dissemination occurs in stage IVa 

A 


\ 


Scanned by CamScanner 









































ONCOLOGY 


1 5% of patients with MG develop \> 

. Can produce variety of paraneoplastic sy 

• * m P ortant associations are j(jn 

o Myasthenia gravis (jO.o) ^ n 
o Pure red cell aplasia, CNtopenia 

o Acquired hypogammaglobulinemia 

o Autoimmune d's (like RA, SLE, po >m>os ^ 

. Paraneoplaslic syndrome (CushinS S >pdron,e) Add 
son's d's. agranulocytosis, alopecia areata, sarcoidosis, 

scleroderma. 

• T/t 

o TOC for thymoma is total thymectomy 
c Neoadjuvant chemotherapy (platinum based) used for 
shrinkage of large bulky high grade thymomas 
o Neostiemine (± steroid) may be given to MG patient 
initially but early thymectomy is now recommended 
for all patients with symptomatic MG whether or not 
thymoma is suspected. 

Prognosis after thymectomy 

o About 75% of patients with MG are improved and 30% 
achieve complete remission, 
o Youmter patients benefit more than those >40 years 
o Females do better than male 

o Shorter duration of disease & absence of thymoma 
results in earlier remissions & improved results after 
thymectomy. 



Radiation exposure. 


• Nulliparity. 

• Risk is ted by previous breast cancer 
endometrial cancer, ductal carcinoi^’ •° Variar > c a 
carcinoma in situ, hyperplasia ( Un i Pc ‘ n sit u, i ft J c * r . 
fibroadenoma, radial scar m .* 1,1 Cn u,a r 


-- - own, papilla '• Co 

microglandular adenosis. Risk is ied b mat ° s 's 

yccrv ical c ;, 


Risk factors based on relative risk 

no^ 1 RDf A 


Car >c er . 


a nd 




1. BRCA mutations 

2. Radiation exposure 

3. Atypical ductal h ype rp , asia 

1. Single f i rst degree^vithTh^r 

2. CHEK 2 mutations 

3. Mammographic breast dene. 

4. Age at First child b irth^ y * V 

1. Nullilarity ~~—— 

2. Early menarche and late menra 

3. OCPs emen °pa 5e 


26.17 


PARAGANGLIOMA 


• Neoplasm of paraganglia (specialized neural crest cells). 

• Tumours of adrenal medulla, chemoreceptors(carotid body 
and aortic body) vagal body and small group of cells a/w 
thoracic/abdominal or retroperitoneal ganglia. 

• +ve for chromogranin, svnaptophysin, NSE, CD56, CD57 

• Microscopy shows dense core granules (Zellballen 
pattern) 



Gene/mutations a/w risk of breast Ci 


P 53 

PTEN 
erb B-l 
erb B-2 
BRCA-1 


cancer) 


Li- Fraumeni syndrome (Breast ca( 5 o%i 
brain tumour, leukemia, adrenal 

Cowden syndrome (Breast ca( 5 o%), thyroid 

Lung,colon, pancreas, ovary 
Breast Ca 

17p Breast Ca (65%) ER/PR - ve , 

2nd breast ca (40-60%) 

Ovarian Ca (39%), 

Prostate 

BRCA-2 13 Male breast cancer (6%) 

Female breast cancer (45%) ER+ve, 
Ovarian Ca (39%), 

Other - pancreatic/stomach etc. 
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BREAST CANCER 


Risk Factors 

Age >50 year is the most important risk factor. 
Family history (first degree relatives; mother, sister). 

f* - - * 


Excessive estrogen exposure. 


Prognostic factors 

• Provided by tumour staging. Tumour size and axillary LN 
involvement are best prognostic indicators 

• Other bad prognostic factors: 

0 Absence of estrogen and progesterone receptors. 

° High S-phase fraction and thymidine labeling index. 

0 Over expression of EDGF receptor, erB-2 gene or 
mutated p53 gene. 


over expression of HER-2/ neu in breast cancer is 
poor prognosis and recurrence. 


- ^viui ai 


most cases P ° LN arc 1st to be involved in 


0lic0 tvpe cix recurrence score: 21 gene assay. On 
. sh ’ frozen paraffin embedded tissue. Used to 
r s e scS recurrence risk, prognosis and response to • M/ c bio d h 

chemotherapy and hormonal therapy in ER + patients. °° b ° me mct astasi s -> to thoracjc 

C Score <18 Hormonal therapy only P ne 

Score 18-30 or >30: Both hormonal therapy and 

chemotherapy 


Clinical /Pathological entities 


Xfmntruiprint: 70 gene assay, only for assessement of 

prognosis 

More microvessels in tumour. 

Absence of metastatic suppressor gene nm23. 

_ Aneuoploidy. 

Nottingham Histologic Score system (the Elston-Ellis 
* modification) is used for determining the grade of a breast 

cancer. 

Molecular classification of breast cancer 
j Lumia A: ER+/HEr2 - 
2 Lumia B: ER+/Her 2 low 
3 . Her2: Her2 positive/ERPR negative 
4 Triple negative: ERPRHer2 negative. Basal like: Express 
basal cytokeratins ck5,6 


El POINTS TO FOCUS 


J 


A M/c breast mass in a woman <50 year —> Fibrocystic disease. 

A M/c breast mass in a woman >50 year -» Infiltrating ductal 
carcinoma 

y M/c breast tumor in a woman <35 years old -» Fibroadenoma 

y M/c cause of blood stained nipple discharge in a woman <50 
year-*lntra ductal papilloma (Duct papilloma) 

A M/c cause of blood stained nipple discharge in a woman >50 
year -> Infiltrating ductal ca. 

A M/c type of breast ca in male -> Infiltrating ductal ca, mostly 
ER +ve. 

A Conventional mammography delivers a dose of 0.1 cGy. 


Black star breast: A radial 

that may be completely ben^n * 3 St3r ' shaped brea * mass 
or contain a 

atypia, or cancer Also k/as ’, " C udlng h ypcrplasia, 

the breast, black star ^ ^ SC ' erosing ^ion of 

infiltrating epitheliosis. papdlar y Proliferation, j_ 

Fibroadenoma is also termed ash™... 
tumour in a young women (<35 yr) ™" Se lhsm/cbre ast L 
(Macrocalcilication) is i„ 


,0 



Approach to a pt with breast mass 

• 1st step in workup of a breast mass is clinical diagnosis -> 
-A radiological investigations -» FNAC. 

• IOC for breast cancer is ->Two-view mammography (ie, 
craniocaudal and oblique) is the imaging method of choice 
for breast screening. For women <25 yr of age USG can 
be done. 

• MRI is the most sensitive imaging modality for DCIS. 


Fig.: Surgical excision of fibroadenoma breast 

• Fibrocystic d/s of breast (FCD) is m/c cause of breast mass 
in a woman <50 yr. Incidence of cancer is high in a patient 
of FCD with epithelial hyperplasia. 

• Intraductal papilloma (Duct papilloma) is m/c cause of 
blood stained nipple discharge.T/t is microdochotomy. 

Paget's d/s of Nipple 

• Invasion of epidermis by malignant cells. Superficial 
manifestation of deep seated cancer. 

• Eczematous lesion over nipple. 

• Always a/w or begin with underlying intraductal carcinoma 
that extends to infiltrate the skin of nipple & areola. 

• Paget’s cells are large cells with clear cytoplasm, PAS +ve 
diastase resistant. These cells to be differentiated from 
superficial spreading melanoma. 

• Mammogram for extent of disease. If no disease seen, MRI 
is indicated. 
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(B) Invasive Carcinoma 


. predominantly benign 


9 

9 



Phyllodes tumour 

• Cvstosnrcoma ph> Modes is a rarc ’ 

tumor 1% of all breast n <^P' as " ls ; jfc 

Tbe median age is the lift ' nieta stasize, they 

Although the benign tumors and can recur 

have a tendency to g rou 1 malignant tumors 

local ly.Similar to other sarcomas, the 6 

metastasize hematogenously. nontender breast 

. O/E-A nn„. ^ » ^iny 

-*« ^ • •• an 

average size of 5cm. may be upto30cm d 

. H PE- the tumor has leaflike appearance when 

and c^liU- spaces. Phyl.oides .amor ,s d.agnosed b, 

. I cm dear margins. Mas.ec.omy 

ma y be needed for ^er ~c^mg 
Axillary" dissection is not indicated. y 

cases. 


Infiltrating (invasive) ductal c a Nos 

O classic & most common breast Ca ( acc 

• Clinically majority of I~ have hard Con ° Unts f ° r 70%, 
collagenous stroma (scirrhous carcinom^f^ ^'to J' 

• Common site is left breast outer & ^ 

progressive innitration of subdennal^r* qUadr ati| 
ligament there is extensive edema „r., P LXlls & 


lS er 


vative 


Breast Sx 


‘ or skin 


ligament there is extensive edema 

• Subtypes: 

a. Mucinous (colloid) -> Best prognosis 

b. Non-special type (NOS) -> Worst 

' °8nosj s 

Infiltrating (invasive) lobular Ca 

• Frequently B/L and within same breast it ’ 



(o'" 

l"^‘r/cd brea st Cancer 

a | therapy for early breast cancer 
^ OP 1 " 11 , or n (localized tumor) 

p. ^ iagC I node involvement is not a contraindication provided 
C- L' 11 ' must not be fixed to other LN/ surrounding tissue 

j|l^ m < I am/ 1 IrvUular fflnoor r>r»t /inr\irnln/l< 
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jjJNG CANCER* 


lesion of ling? P °' ntS b/w ° benign andmalig 


nant 


jve ductal and lobular cancer not contraindication 
P "’rumor must not be diffuse 


Requires that negative surgical margins are achieved 


Ibso 




, Contraindications 


origin, t/t B/L total mastectomy is required mUltlCent hc j„ I 3 pl^nancy (unless near term) 


or m0 re primary tumors in different quadrants 
1 ^ - ociated diffuse suspicious microcalcifications 

J Prior breast irradiation 


• Characteristic “single file / indian file” ij nea 


arran 


Classification 

(A) Non-lnvasive In situ Carcinoma 


Medullary carcinoma 

Fleshy or brain like consistency (encephaloid Ca 


‘gem 


ent 




ve ^osmetic result related) contraindications 


■) 


Intraductal Ca or Ductal carcinoma in situ (DCIS) 

• Begins with epithelial hyperplasia i.e. atypical hyperplasia 
of ductal epithelium (atypical ductal / lobular hyperplasia). 
. Most sensitive investigation for ductal carcinoma m s.tu 

(DCIS) is MRI. . .... 

• Best t/t -» simple mastectomy. Axillary staging shoulld be 

done when 

a. Palpable DCIS 

b. doing mastectomy for BCS 

c. Diagnosis of DCIS by vaccum assisted biopsy device 


Adenoid cystic (invasive cribriform Ca) 

Excellent p/g 

• Capecitabine is oral 5-FU prodrug approved 
resistant breast & colorectal cancer. 

• T4b Peau d orange is seen 

• T4d Inflammatory Ca. 


fort/, 


of 


Collag en vascu ' ar disease (poor vascular supply) 
’ i a rge tumor in small Breast. 

.,qp a contraindications to conservative breast Sx 

1 b/L breast tumour. 

2 Axillary LN status. 

3 presence of breast implant in elderly patient. 

4 +ve family history. 
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TUMOURS OF THE HEART 



Myxoma 


4- Triple assesment for breast cancer include 
Mammography + FNAC 


M/c primary' tumour of heart in adults. 


Left atrium is the m/c site. 


Lobular Ca in situ (LCIS) 

• High incidence of developing cont/L breast cancer (30%). 

• T/t excisional biopsy. 

• Predominant Ca that presents concurrently with 
Fibroadenoma of breast. 

► LCIS is not a cancer but a risk factor for future invasive 
breast cancer. Future cancer can be either invasive ductal 
or invasive lobular. 

Excision biopsy should be done yo r/o coexistant invasive 
DCIS. Attaining negative margins may not be necessary. 
dx options include Observation, Chemoprevention with 
imoxifene and prophylactic mastectomy. 


A Cancer with eczematous changes of the nipple -> Paget's disease. 
4- Cancer misdiagnosed as acute mastitis -+ inflammatory 
carcinoma. 


A Most aggressive breast carcinoma -> inflammatory carcinoma 

A Most common breast carcinomain male -> infiltrating ductal 
carcinoma. 

4- Cancer with increase incidence of bilaterality -> lobular 
carcinoma in situ. 

A M/c subtype of breast cancer with high propensity for CNS, 
ovary, uterus, bone marrow metastasis -> invasive lobular 
carcinoma. 

A Sentinel node biopsy is helpful in -> Breast cancer, Melanoma, 
penile cancer. 


Often they arise from fossa ovalis region of atrial septum. 
Produce 'ball valve " obstruction to outflow. 

10% individuals have "Carney complex" (NAME = LAMB 
syndrome) AD inheritance, skin pigmentation, other sites 
myxoma. 


POINTS TO FOCUS 


4- M/c primary tumour of heart in adult is Lt atrial myxoma. 
4- M/c primary tumour of heart in children is rhabdomyoma 


Change in size 


5^" Maiignant(90%) 


Not fed in size on 
CXR for£2yrs 

Concentric/heavy 


^ge > 45 yr, recent 
f in size 



Bronchia! adenomas : 60% are asymptomatic. Centrally 
located tumours produce symptoms of hemoptysis > cough 
Centrally located tumours are usually endobronchial 
slow growing lesions derived from neuroendocrine tissui 
(Mostly carcinoids) of major bronchi. M/c symptom i 
cough. Sx excision is TOC. 

Hamartomas are peripheral lesions of elederly derived 
from meso-endothelial tissue (Mostly carcinoids). Show 
popcorn calcification. Clinically silent. 


is 


IQ POINTS TO FOCUS 


J 


4- Most benign nodules of lungs are not true tumour. Mostly 
they are granulomas (TB or histoplasmosis) 

4- M/c cause of a solitary coin lesion in lung -► granulomatous 
disease (TB / histoplasmosis). 

4- M/c symptom of lung adenoma —> Hemoptysis. 

4- M/c primary neuro-endocrine tumor of lung with a law grade 
malignancy -» Carcinoid tumour. 

4- M/c benign tumour of lung —► Hamartoma. 


Pancoast tumour (Superior sulcus tumour) 

• Apical lung cancerswhich occurs in posterior superior 
chest in the superior pulmonary sulcus 

• M/c histological type is SqCC. 

• Invades 

° Cervical sympathetic plexus -» Horner’s syndromi 
(Enophthalmos, ptosis, miosis, ipsi/1 anhidrosis) 
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ncouky 


, r o T| & T2 nerves) -> 
. Lower trunk of brachial f k ''“ b ' of ulnar nerve 
Severe radicular pain ,n *«*»*«» . 

. R; . Radiotherapy (EmvW «** 

& chemotherapy 

Squamous cell Lung carcinoma (SqCLC) 


• M/c lung cancer in smoker*. 

• Produces 



PTH. PTHrP -*■ Hypercalcemia 

• Remember 5 ’c' of SqCLC. . detection. 

A/w Cigarette smoking, central, cytology 

clubbing-*-. Calcium high, cavitating . 

Adeno carcinoma (SqCLC) 

• M/c lung cancer in non-smokers & in females. 

. Pulmonary symptoms are late as it is very slow growing. 

• DIC is common. 


Bronchoalveolar carcinoma 

• A variety of adenoca derived from clara celIs(non-c.liated 
epithelium) 

• Lobar pneumonia like picture 

• Lung to lung metastasis +nt. 

• Prognosis is very good. 

Small cell/Oat cell Lung carcinoma (SCLC) 

• M/c lung cancer producing paraneoplastic syndromes d/to 
variety of ectopic hormone production: 

° ACTH -» Cushing syndrome 
o Calcitonin -» Hypocalcemia 
a ADH (vasopressin) —> SIADH (Hyponatremia) 

° Anti Ca~" channel antibodies —> Lambert-Eaton 
Myasthenic syndrome. 

0 Hypercoagulable state 


Large cell carcinoma (LCLC) 

• M/c lung cancer causing gynaecomastia . 

• Hypertrophic pulmonary osteoarthropathy (HPOA) is 
common. 


Scar carcinoma 

° Seen in infarcts (>50%) & tubercular scars (25%). 

* Histologically it is an adeno-carcinoma 

* located in upper lobes. 




female 


M/c lung Pancoast 
cancer tumour 

causing 

Growth Slow 

Prognosis Best 

Malignant ± 
behaviour 


Late 

symptom 


Slow 

Good 

+ 


SVe 

s Vndrome >e Co . 

ectopi c ’ rr ’ as tia, 
ho nnone H?0 4’ 
produc" 

Rapid 

Worst 


Metastasis Least Late 

Clubbing + 

Cavitation ++ 

Sputum +ve 

cytology 

Staining Deep 

eosinophilic 

Location Central Peripheral 

T/t Sx 


Most 

c °mmon 


H 

+ 


Small 

basophilic 

Central 

(Perihilar) 

Chemo 




Eli POINTS TO FOCUS 

* M/c lung cancer overall is -* Metastasis from br e^T 
(adeno ca. is m/c primary lung ca.) 

T- M/c lung cancer and m/c histologic type 
in India 


cancer 


A <ieno butSqcc 


•> Me site of metastasis from lung is -» lung > Liver >Adr 

* Most tumours / malignancies are a/w hypercalcemia but ■ 
tumour lysis syndrome there is hypocalcemia. 

+ SqCC & SCLC both are centrally located, both are strongly o/ * 
smoking & both are cause of SVC syndrome 

4- PTH rP is a/w hypercalcemia. 

PTH rPis secreted by -> SqCC of lung, Adenocarcinoma kidney, 
Metastasis from breast ca. 

* M/c symptom of primary lung Ca. -> Cough and m/c symptom 
of lung metastasis —» dyspnea. 

4- Hormones produced by SCLC -» ACTH, AVP/ADH (Vasopressin! 
calcitonin, ANF, Gastrin rP 
Most radiosensitive lung cancer —» SCLC. 

4- Gefatinib is useful in —> Non-SCLC 






e 5 opHAGUS 

c ’ n ^ m50 - 70y, - mak 
‘ , £ k factors 

• pl smoking, alcohol 

° Dietary deficiencies of (Vit A, C and riboflavin) Mo, Zn 
° £ S oph a o eal vve ^ w ' t * 1 Sl° ss ‘ l i s ar >d iron deficiency 
" p i uiri mer Vinson/Paterson-Kelly syndrome) - in 
(-•males, HPV, bulimia, esophageal diverticula, 
o Cliroriio achalasia 
° Strictures (Lye, hot tea), Tylosis 

| Consumption of nitrates, mycotoxins 
CiER and Barrett’s esophagus (adeno ca) 
t pathology: 

SqCC 

(upp er 1/3 r^ ^ 0// °’ m ‘^ e l/3rd 60%, l° wer l/3rd 30%). 

A deno ca in lower l/3rd 

(15% in upper 1/3 + 35% middle l/3rd) 

, Epidemiology: 

o Worldwide SqCC is m/c esophageal cancer and located 
in middle l/3rd most commonly (60%). 
o in India m/c histology-* SqCC located in middle 
esophagus. 

o Adenocarcinoma m/c location is lower I/3rd.Common 


in West. 

• Symptoms: Stickiness behind sternum while taking food is 
the earlist symptom. Dysphagia usually to solids, is a late 
but m/c symptom/presentation. 

• Spread - commonly to Lt supraclavicular LNs, liver, 
lungs and pleura LN involvement, esp to coeliac is bad 
prognostic factor. 

• Ba swallow : Shouldering sign and irregular filing defect 

• IOC - Endoscopic (transluminal/transesophageal) USG is 
best as it depicts depth of involvement (T-stage) 

• Esophagoscopic biopsy - is diagnostic. 

• Best scan for abdominal metastases : FDG-PET scan 

• Cisplatin + 5 FU can be used in upper l/3rd. 

• T/t 


° For upper l/3(Cervical esophagus) -> TOC is definitive 
chemoradiation. 

° For middle 1/3rd -> Sx (Ivor Lewis operation) 

° For Lower 1/3rd -> Sx (Sweet's procedure & 
latest Orringer operation in which trans-hiatal radical 
oesophagectomy is done without thoracotomy) 


replaced by stomach cso Phagectomy esophagus is 

, esophae ' a ' 

approach (Laparotomrplus'thorv ’^ ' V ° r UW ' S 

is done in the chest. M /c cause oLdeathTn Ivor-Lcwiifis 
anostomotic leak. or LCW1S ,s 

• After esophagectomy esophagus h [cplaced ; 

• Upper thoracic esophageal lesions ate healed by Mc- 
keown approach (cervical, thoracic and abdominal 
approach). Cervical anastomosis is done 

• Cevical esophageal lesions are treated by definitive 
chemo-radiation. 

• In advanced cancer only palliation is possible 




POINTS TO FOCUS 


1 


A- Postcricoid tumour is treated mainly by radiotherapy. 
A- Safe margins for cancers: 

1. Breast 1 cm 

2. Melanoma, rectum 2 cm 

3. Stomach 5 cm 

4. Esophagus 10 cm 


Ca - STOMACH 

• Risk factors: 

1. Long term nitrates ingestion (dried, smoked, salted 
foods)->Achlorhydria : so more common in Japan & 
China. 

2. Pernicious anemia —* Fundal carcinoma 

3. Partial gastrectomy 

4. Premalignant conditions 

- Menetrier’s d/s 

- Adenomatous polyps 

- Atrophic gastritis 

- Intestinal metaplasia type3 

- H.pylori infestation 

5. Blood group A, 

No association is seen b/n gastric Ca & duodenal ulcer 
• Cl/f-y 

1. Dysphagia is seen in lesions of cardia 
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NCOIOGY 


• r 


2. Metastasis to . . , N (Virchow’s nodes) -> 

_ Le ft supraclavicular LN <■ 

m, *-*»«*• 

_ 0va .^Kru t( n^ s .«ou^, oseph , snode 

_ periumbilical region /drop metastasis -» 

_ Pouch of Douglas or cu dc ^ pR or pV/E 

Rectal shelf of Blunter s palpable 

Stilt U-tX, sis- (multiple outcroppings 
of seborrheic keratosis) „,ctric volvulus 

Borc/uinil's trunk Usually seen in gastric 
Upper GI fullness and pain + 

Retching without vomiting + 

Inability to pass Ryle s tube. . - . SES and 

Proximal gastric Ca is more common ,n higher Stb 

(Brinlon's d/s or leather bottle stomach) 

. A morphological variant of diffuse (or infiltrating) 

stomach cancer, 
o Histology: adenocarcinoma. 


° M/c site : antrum 

o Diagnostic laparoscopy can pick up pen onea 
metastasis not picked up by CT in 10-30% cases. 

• Surgery is the TOC. Total gastrectomy for proximal Ca. 

• Tn di.qanose liver second aries from gastric cancer b est 
invpsticration is CF.CT or MR1 


K 1 POINTS TO FOCUS -3 

V M/c benign tumour of stomach is -> Adenoma (Earlier it was 
leiomyoma). 

-f m/c cancer of stomach which bleeds -*leiomyosarcoma/?GIST. 
■d M/c benign tumour of small intestine is —> leiomyoma 
d- m/c malignant tumour of small intestine -> Adenocarcinoma 
> carcinoid > lymphoma >GIST. 
d- m/c extra nodal site of lymphoma —> Stomach, 
d- m/c site of gastric carcinoma in pernicious anemia —> Fundal. 


ZOLLINGER ELISION SYNDROME (ZES) 


Type-/ (G-cell hyperplasia) 


with 



G-cell (non-beta islet cell) hyperplasia 
hypergastrinemia and chronic peptic ulceration. 
Treatment is partial gastrectomy with removal of P cell area 




• Medical t/t: Proton pump inhibitors are n 
decreases the need for total gastrectomy ° C ‘ Us e<i to 

Type-ll (Gastrinoma) 

• 2/3rd are malignant. 

• M/c site is duodenum /gastrinoma A k/ as /> 

which is f/by junction of cystic duct and %tr ‘°n , 

neck and body of pancreas, junction of o , BD * j^nctu * 

duodenum). n an ^3rd n , n ^ 

Pa ftnr 

• Tumours outside gastrinoma A have w 0 

• M/c cause of ZES rsl pr °gno S j s 

• Secrete gastrin (in 70%). Located in Pan 

25% are a/w MEN-1. Creas in 

• ZES triad: tGastrin + tacid + „ 

*>on-|5 cell » 

pancreas 1 l um 

• Triad of symptoms: 

Peptic ulceration + diarrhoea 
hypersecretion 6asi ric ^ 

• Peptic ulcer is usually a solitary duodenal 

of PUD). If PUD is a/w dirrhoea, MEN 1 unu^ ^ ,ype 

multiple lesion, refractory to t/t or 

infection it suggests a d/g of ZES. 1 Pylori 

• Screening test: T BAO (BAO:MAO ratio >0 6 .. 
Fasting serum gastrin >1000 pg/ml ‘ ' ' 
Confirmatory/provocative test -► I/ v secretin 
T(>120 pg) in already Ted serum gastrin level) St (P3rad ° x 

• T/t: Surgical removal is TOC . 




'<>ur 


of 


gastri 


INSULINOMA 


M/c pancreatic endocrinal tumour (p. cell turn 
Single,equally distributed, encapsulated tumour. f 

Whipple's triad : 

Fasting hypoglycemia (< 50 mg%) + 

Symptoms of hypoglycemia + 

Immediate relief after glucose adminstration. 
Weight gain is seen. 

Most reliable/Gold standard test for d/g -> 72hr fasting 
serum glucose value. C-peptide, and insulin measurement 
every 4-8 hours. Plasma insulin levels are elevated at the 
time of hypoglycemia. 

Most important for localisation of tumour -»intra opUSG. 
Insulin /RBS ratio >0.3 

T/t : 75-95%of patient respond well to surgery'. Before 
surgery hypoglycemia is controlled by use of diaioiide. 
Streptozotocin. 




ojntestina' stromal tumours. 
t c,i5l [ ,- rorn intestinal cells ofCajal. 

• A '! 5 !ite stomach (45-60%), small bowel (30%), esophagus 

L laS tasis to liver, omentum, peritoneum. Lymphadenop- 

* M is unusual. 

rkit proto-oncogenes are involved, which act thru 

• C f0S ine kinase. Overexpression ofCD117. 

scan is gold standard for Dx of GIST. 

* Excision -> if recurrence ->Sunitinib/ imatinib/ 

Rcg ora ^ cn ' 1 ^' 

Carney triad: GIST + paraganglioma + pulm. endroma. 


GI/COLONIC POLYPS 


Vipoma 

Also k/as Vemer Morrison syndrome, pancreatic cholera. 

# TColonic motility. 

# a/w WDHA syndrome (Watery/secretory Diarrhoea, 
Achlorhydria), hypokalemia. 

, lnv: Somatostatin receptor scintigraphy (SRS). 


CARCINOIDS 


Class Subtypes Example, Feature M/c site 


C O 


o 

Hi 


Solitary rectal 

Rectum 1 

0% l 

ulcer syndrome | 



1 ' 

Peutz -Jegher’s 

Jejunum, 

1 0% 1 

-- 

ileum 

\ \ 

i 

Juvenile 

| Rectum 

| 0% l 


Hyperplastic 


Lymphoid 

aggregates 


Pseudopolyp 


Adenomatous 


0% 


UC 


0 . 1 % 


It 


o 
•t; Cl. 


ei o 

D. 

D g 

^ o 
c 
<u 

5 


M/c neoplastic 
polyp 


Tubular 


0-25% villous 
tissue 


5% 


Tubulo-villous 


Villous 


25-50% villous 
tissue 


20 % 


75-100 % villous 
tissue, sessile, K* 
rich discharge 


20% 


0NC010G 


Classic FAP 


>100 polyp 


100 % 


HNPCC 


Lynch syndrome Colon 


Carcinoid tumors are APUDomas (slow-growing type of • 
neuroendocrine tumor) that arise from the enterochromaffin 
cells throughout the gut. 

• Overall GIT is the m/c site f/b lungs. In GIT ileum is the 
commonest site. 

• Appendiceal carcinoids occur at early age (40 yr), usually 
<1 cm size (button like lesion) and do not metastasize. 

• Common sites 

° Most commonly found in the midgut at the level of the 
ileum or in the appendix. 

° Metastases: Jejunum or ileum (70%) > Appendix 35% 

> Lung or bronchus (27%) > Rectum (14%). Thus 
small intestinal carcinoids are the most frequent cause 
of carcinoid syndrome due to metastasis in liver. 

• Carcinoid syndrome +nts as flushing of the skin, cramps, 
nausea, vomiting and diarrhea d/to serotonin, kallikrein, 
bradykinin, histamine & PG’s secretion. 

• Rt side of heart endocardium is involved (fibrous 
plaques on the leaflets) -> tricuspid regurgitation and 
pulmonary stenosis. Left sided leisons are found in 
patient on methylsergide or ergotamine. 


1 PJS (Peutz Jegher’s syndrome) is intestinal polyposis + 
melanotic hyperpigmentation around oral cavity. Usually 
do not transform into colon cancer but associated risk of 
ca pancreas, lung, uterus, breast, ovary (set cord tumors) 
is there. 

• Juvenile polyps are m/c colonic polyps in children. Non¬ 
neoplastic in nature. Usually do not transform into colon 
cancer but associated risk of ca pancreas, lung, uterus, 
breast, ovary (sex cord tumors) is there. 

• Inflammatory & pseudopolyps Colonic cancer is rarely 
seen in long standing cases of UC which arises in the 
region of epithelial dysplasia and not from polyps. 

• Adenomatous polyps are m/c neoplastic polyps. Only 
adenomatous polyps are clearly premalignant. Malignant 
potential of adenomas correlates with type of polyp, size, 
and degree of dysplasia. Higher grades of dysplasia, 
Ting % of villous tissue within the polyp, and polyps >1 
cm in diameter are a/w Ted risk of malignancy. A polyp 
is considered malignant when cancer cells within the 
neoplasm have extended to the submucosa via penetration 
through the muscularis mucosal layer. Examples are : 
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ONCOLOGY 


<• Tubular adenomas (most common) 
o Tubulo- villous adenomas 

• Villous adenomas : Sessile „/,l,-ve!‘>pi’<S 

F „, ,„rs,i,„i /■*“•• 
metachronous adenomas [ 5 
° Male gender. 

o Multiple polyps, 

° More than 2 cm, tu bulovillous and 

o Morpho/ histology : pohps 

villous histology a. index poly peclomy. 

. Member of family with history of colometal 


Familial adenomatous polyps/ FAP or FPC 

. Presenee of > 100 neoplas.ie polyps / adenomas (average 


no. is about 1000) on colon mucosa. 

• AD inheritance. af > ne 

. Due to germline mutation in APC tumour supressor gene 

located on chromosome 5q. eWree 

. Sscreening by flexible sigmotdoscopy of to degree 
relatives of FAP pt begming at the age of 10 > • 

• if FPC is not treated by Sx resection. Colorectal cancer 
delvelops virtually in 100% of cases before the age of 40. 

. Total colectomy is required as soon as d.agnosis ts made. 


Variants of FAP 

• Gardner s syndrome 

FPC/Co!orectaI polyposes + extra colonic lesion [e.g. 
Multiple osteomas, desmoid tumours, ep.dermo.d 
(sebaceous) cysts, lipomas etc], may be a/w MEN II b 
(thyroid neoplasms). 

• Turcot Syndrome 
FPC + brain tumors 

• Lynch syndrome (HNPCC, non-polyposis syndrome) 

Adenoma of proximal colon + endometrial +ovarian ca. 
HNPCC (Hereditary non-polyposis colon cancer) is a 
AD trait a/w mutations of hJVISH2 on chromosome 2 
and hMLHI on chromosome 3. The most frequent extra- 
colonic primary sites among the HNPCC families were: 
endometrium (26.5%) and breast (26.5%) (women), and 
stomach (35.1%) (men). 


CARCINOMA COLON 

c Adenocarcinoma is m/c form. 

* Rectum > sigmoid colon is the m/c site of colorectal 
cancer (38%). Sigmoid colon (21%) is next common site 
after rectum (38%). 







:r ati, 


• 1 risk wnn iv\ruvu7o risk), (Jardc ner /T 

long standing UC and CD. Urc ° l ’s S y n(J 

Red meat, saturated fat, cholesterol i 
increases risk ' alc <*ol. ^ 

High fibre diet, aspirin/NSAlDS have Pr 

• Genes involved are -> K-ras mutation r °le 

repair genes ’ p C, mj StJ 

• Types -> 

Annular/stenosing type is more common 
often presents with intestinal obstni C tj 0 ° n s 'd s 
bowel habits (d/to mural involvement) a ’ ,ei 

Ulcerative type is common on Rt. S j de 
Fungating > ulcerative), Rt sided gro^ Sp 
present with anemia, palpable mass h Co m 

» Carcinoma caecum occasionally p resent 
appendicitis, intussusception. S '^e 

» Metastasis 

Liver is the m/c site of metastasis (40%) v - 

i.e. hematogenous. Solitary secondaries' 1 off P ° ni 

resected surgically. 1Ver n 

► Fecal strength of streptococcus bovk 
folds. mCr ' as '1 

, i/ g » 

Colonoscopy 

Ba-enema -» 'apple-core'deformity 
CEA is specific tumour marker which j s 
associated with C~ (rise in CEA indicates re ^ 
secondaries) e 

T/t : mainly surgical 


1. Rt. sided growth -» Rt. radical hemicolectom 

ileotransverse anastomosis. y 

2. Lt. sided —> Lt. radical hemicolectomy 

3. Solitary secondaries to liver -> resected surgically 

4. Chemotherapy using 5-FU + folinic acid & oxaIip| atin 
Adjuvant chemotherapy is useful in stage II & m 

T/t of Ca Rectum 


° Low anterior resection: sphinctor sparing Sx provided 
that >2cm margin above dentate line can be kept 
o APR (Abdomino perineal resection): 

a. Abdomen first: Mile's 

b. Perineum first: Gabriel 
Prognosis : depends on 

° Site (Left tumours has got better p/g) 
o Type (colloidal better than mucinous) 

0 Size and LN status 
o Liver secondaries has poor prognosis 



fig- 


cnecimens of A. adenocarcinoma intestine; B. Anorectal 
carcinoma 


CA A^-L c anal 

, N i/c it is Sq cc - 

j OC for anal canal ca 

' o a bove dentate line—>■ Chemoradia" (Nigro regimen) 
below dentate line—> WLE (wide local excision). 

If recurrence is there Abdomino perineal resection. 


26.22 


LIVER CANCERS 


Association with OCP 

• Cavernous hemangiomas 

M/c benign tumour of liver t , 

(oral contraceptive pills, usc l a "' i ' h ° CP 

an incidental CT scan finding 0 ' dUfm8 ^^ncy. Often 

• Focal nodular hyperplasia (FNH) 

Risk of necrosis & h'age is rare. NOT a/w OCP use but 
OCP use Tes risk of hemorrhage, there is proliferation of 
Kuffer cells also, so gives ’hot spots’ on liver scan. 

• Hepatic/hepatocellular adenoma 

Most strongly a/w long term OCP use & hypertension. 
Age & sex predliction is seen for young female. M/c 
location is Rt lobe of liver. Tc w liver scan shows a cold 
defect becoz kuffer cells are absent. 



HEPATOCELLULAR CANCER (HCC) 


qI\ \aF AD of pancreas 

» M/C type -> Ductal adenoca. 

• M/c site -* Head of pancreas. 

• Risk factor: Alcohol, smoking, chronic pancreatitis, 
obesity, inactivation of p53, pi6, INK4A, SMAD4 gene & 
overexpression of survivin gene. 

• M'c symptom —> Weight loss. 

• Signs in Ca head of pancreas in Ba- meals X-ray:- 

o Antral pad sign ( widening of C- loop of duodenum) 
o Inverted 3 sign of Frostberg 

o ‘Rose thorn’ appearance (also seen in hypotonic 
duodenography & CT). 

• Contrast enhance spiral CT scan is IOC, confirmatory 
(most specific) & is best initial investigation. 

• Most sensitive test for periampullary Ca is ERCP. Double 
duct sign & scrambled egg appearance. 

• Gold standard tumor marker -» Ted CA 19-9 

• Resectable tumour of head/periampullary region are 
removed by Whipple’s procedure [pancreaticoduodenec¬ 
tomy, portal vein is NOT removed]. 

gl POINTS TO FOCUS 1 

A Site with best prognosis in pancreatic cancer -» 
Periampullary Ca. 

A Prognosis is poor in body & tail cancers. _ 


Prevalent in Subsaharan Africa & Asia. M>F. 

Risk factors: Chronic hepatitis B and C, aflatoxins, alco¬ 
hol, cirrhosis from any cause (alcoholic/PBC), hemochro¬ 
matosis, alpha 1 antitrypsin deficiency, Wilson's d/’s, GSD, 
citrullinemia. 

Cl/f: Hepatomegaly is most common sign. 

IOC for diagnosis of HCC —» CT/MRI: 

Characteristic findings on a single imaging modality is 
sufficient to diagnose HCC. If there is doubt on one imaging 
modality, than another imaging modality should be tried. If 
there is still doubt, image guided core needle biopsy should 
be done. Alpha feto protein is not routinely recommended 
for diagnosis of HCC (NCCN 2015 guidelines). 
Paraneoplastic syndromes: Hypoglycemia, erythrocytosis, 
hypercholesterolemia. 

Tumour marker: AFP. Other new markers are des y-carboxy 
prothrombin(DCP) /PIVKA-2. 

Child-Pugh classification is used for severity of liver d/s. 
Gives 'cold spots' on liver scan. Gallium scan can 
differentiate primary hepatic tumours from metastatic cancer. 
Rx: 

O Only 10% of HCCs are resectable with solitary or 
unilobar hepatic lesions at the time of d/g. Sx resection 
& liver transplantation can provide longterm survival. 
0 For localised & non resectable d/s TACE (Transcatheter 
arterial chemoembolization) and TARE (Transcatheter 
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ONCOLOGY 


TACE and TAKE arc ted »" "uni 

llVCt. v'-»0 C- |UI 

o Transarterial RT using ' 1 iherapy hormonal 

//.. inn-anciogemc ui<.rjpy* 

(proteasome inhibitor) are novel newer dru e . 

Liver metastases 

. Most livsr pastes one I. ™ ° f P"* 

liver metises. both lobes arc Involved; ,n only 10,. of 

cases is metastasis solitary. 

. Primary often a/w ca colon > pancreas, breast, lung. 

• CECT is the imaging modality of choice or eva uai 
liver metastases. CECT can detect > I cm of size. M 
excels at detection of subcentimeter liver metastases 
compared to CT and FDG-PET. 

PET scan is the most sensitive noninvasive imaging 
modality for the diagnosis of liver metastases. 


“• N 0 


cirr hi 


Angiosarcoma 

• Highly aggressive tumour which arises from sinusoids of 
liver i.e vascular spaces lined by endothelial cells. 

. Carcinogens implicated in causation-* Vinyl chloride, 
arsenic, anabolic steroids & thorotrast. [ Mn: VAT] 

prf POINTS TO FOCUS ~ __ 

y. Liver is the second only to LN as a site of metastases for 
tumours. 

-y M/c tumour of liver —> Secondaries (mtastatases). 

y- M/c benign neoplasm of liver —> Hemangiomas. 

■y m/c primary hepatic malignancy in children -> 
Hepatoblastoma (HCC). 

■y M/c neoplasm of spleen are —> lymphoma (usually 2°). 

•y m/c benign neoplasm of liver and spleen — * Hemangiomas. 

■y M/c benign neoplasm of lungs -*■ Hamartomas. 


• AFP is not elevated & prognosis is excell 
No HBV association. No rise in LFT em 

• Neurotensin & vitamin B12 bindi 

increased. 8 8l °buij ns 

• Sx resection is TOC. However r esectab I 

possible only in 15-20% of patients bee* tu *o Ur 
invasion. Se of,. '$ 


‘°si s 




: v as 


‘ C U|; 


'at 



%) 


CARCINOMA GB 

• Mostly seen in 70 + females. 

• Most patients have Hx of antecedent gall 
but very few (0.2%) develop cancer. St ° nes (^O 1 

• Risk factors: 

° Gall stones/ Cholelithiasis (0.2% risk) 

° Mirrizi syndrome 1,1 c risk facto, 

o GB polyp (>lcm) 

° Porcelain GB (25% risk) 

° Ulcerative colitis 
o Choledochal cyst 

0 Chronic infection with salmonella typhj 
0 Anomolous Pancreatico biliary' duct junct' 

• M/c type adenoarcinoma scirrhous type nAPB DJ. 

• Prognosis is worse than cholangioca. 

• T/t plan: 

° Simple cholecystectomy for stage Tla 
° GB cancer discovered after lap chole. 

0 If diagnosis is made during cholecystectomy res 
of a portion of liver alongwith GB is advoc^T 
stage T1 b onwards). 0r 

0 Radical/Extended cholecystectomy: Gall bladd 
removed with wedge of liver (2cm) or segment4band 
5. Lymph nodes along hepato-duodenal ligament are 
dissected and removed along with the specimen 

• Secondaries in liver are common. 

• Symptomatic only in late stages. 

• M/c site for adenocarcinoma GB is fundus and neck. 


Fibrolamellar Ca of liver 

0 Occur in young females without underlying cirrhosis. 
Slow growing, grossly encapsulated & well circumscribed. 


POINTS TO FOCUS 

*>■ Chronic inflammation of GB can lead to calcium 
deposition in GB k/as porcelein gall bladder. 

*>■ Gall stones are m/c risk factor for Ca GB. 




, aMfilO CARCINOMA 



m alig nancy of1hebile dllct - 

# s jte : perihilar (2/3rd) i.e. at the bifurcation of hepatic 

• y ' ^as Klatskin tumour. 

^es from billiary epithelium (cells have cytoplasmic 

* muci' 1 )- , 

A/sV contrast agent thorotrast. Biliary tract infection 
' ' jtli Clonorchis sinensis, fasciola hepatica or opisthoric 
yivverini, chronic typhoid carriers, Caroli’ d/s, cholangitis 
Llerosing), choledochal cyst, colitis (ulcerative), 
Chemical (thorium dioxide). 7’C 

N ot a/w cirrhosis of liver and cholelithiasis.(Cholelithiasis 

* ^j 0 t clearly a risk factor for cholangioca). 

ISl/c tyP e ( 95% ) is adcncarcinoma of scirrhous type. 

* Markedly desmoplastic with production of dense 
c ol!ag enous stroma - 

1 Stones < 30%, M > F, 2/3rd are located at the hepatic duct 
bifurcation. 

, Cl/f : Obstructive jaundice (> 90%), biliary pain, 
cholangitis, biliary stasis, bile duct stones, infection. 

# Tumour marker -* CA 19.9. 

• IOC -> USG, which is readily available, noninvasive, and 
cost-effective, is the imaging modality of choice for GB 
carcinoma. CT scan can detect GB masses and thickening 
of the GB wall, as well as the extent of hepatic invasion. 
Peritoneal or distant disease, 

• T/t: 

o Surgical resection offers only chance of cure, 
o Prognosis is poor but better than GB cancer. 

o Intra-operative margins should be assessed by 
frozen section. 

o Tumour oflower end of CBD : resectable by whipple’s 
procedure (head and neck of pancreas + CBD and 
some part of duodenum resected, but portal vein is 
NOT resected). 



TUMOURS OF KIDNEY & URINARY 
TRACT 


• Also k/as Nephroblastoma. 

M/c renal neoplasm of childhood. M/c occur in 2-5 yr age 
group -> T renin release causes hypertension. 

• A/w deletion lip. 

• Imp. associations: 

IVAGR syndrome ; 

(Wilm s + Aniridia + Genitourinary anomalies + 
Retardation, mental) 

Beckwith- Wiednumn syndrome : 

(Wilm s + hemihypertrophy + organomegaly + 
omphalocele+ macroglossia) 

Dany's Drash syndrome: 

• Polycythemia may occur becoz of erythropoietin 
production by tumour. 

• Cl/f: Abdominal mass +fever + painless hematuria. 

• T/t :Sx ± RT + Chemo. 

• Risk of WT increases by +nce of nephroblastomatoses 
(hyperplastic, perilobar &. multifocal superficial types). 

• P/g : Nephrogenic rests/nodular blastema or nephroblas- 
tomatosis is related to favourable prognosis in b/L whim’s 
tumour. Brief course chemotherapy is beneficial. 




Fig.: CT scan showing bilateral wilms tumour 


KLATSKIN TUMOUR 


RCC (Renal Cell Carcinoma) 


• Nodular type of cholangio-carcinoma. 

• Lesions often arise at bifurcation (hilar) of CBD. 

• Proximal hepatic ducts can be visualized by cholangiog¬ 
raphy. 


• Also k/as hypernephroma/ Grawitz tumour. 

• M/c malignant tumour of kidney. 

• Imp. associations: 

o Smoking - strongest association 
o Von Hippel Lindau d/s 
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° Birt-hogg-Dube syndrome 

° Adult PKD 

OAer risk fict^ iKh.de: Hs|wy of 

Hypertension, obesits, anu a'b 

diuretics and trichloroethylene. 7 f y 

Papillary (chromophillic) variant « a/w ‘ ™ W 

and loss of Y. There is a tendency to tnvade renal vein 
and JL ^ 01 C el,s in I VC & psammoma 


Nephroblastomatosis (Nephrogenic 


r est S ) 


Abnormal persistance of embryonic rests 
T Risk of wilm's tumour in contralateral fenal ,is sUf> 

Present in 100% of bilateral tumours ' ne ^‘ 



ONCOIOGY 


a continuous cord of tumour 
bodies are seen. 

• M/c histology : Clear cell (70%). 

• T/t: Surgerv (radical nephrectomy). 

• For tumour'of < 4 cm nephron sparing Sx can be done. 

• M/c presentation is presence of painless hematuria wi i 

ballotable flank mass in elderly. 

• Polycythemia, erythrocytosis, hypercalcemia, 

hypertension, Stauffer’s syndrome (hepatic dysfunction 
d/to RCC nephrogenic hepatomegaly) may occur becoz 

of erythropoietin production by tumour. 

Bosnaik renal cyst criteria are CT criteria useful in 
differentiating renal cyst from RCC. 

T/t .-Surgery 


Wilm's tumour vs RCC 


Also k/as 


Naphroblastoma 



Hyperi 


M/c renal 
tumor 

Oncogenesis 


In children 


Grawitz 


ne Phr 0tl 


!n adults 


tu mour 


A/w 



M/c 

Presentation 

Triad 


Loss of activation of 
WT-1 

suppressor gene on 
chromosome lip 
WAGR syndrome, 
Beckwith- 
Wiedemann, 

Dany's Drash 
syndrome 

Asymptomatic 
abdominal mass 
Abd. mass + 
Hematuria + Fever 


AD inh eritanc e 


s °me cases 


in 


poking,ob esit 
VHL syndrome 

Adult PKD 
Tuberus sclerosis 


Origin 


Multicentric 


Fig.: Spec iman of renal cell carcinoma 
• Transitional cell carcinoma of kidney almost always 


Histo 

M/c site of 
metastasis 


Mixed tumour 
lung 


Flank mass 

+ Hematuria 

+ flank pain 

Epithelial cells of PCT 

upper lobe 


Clear cell adenoca 

lungs 

Cannon t>ali deposits & 
Pulsatile secondaries ar, 


seen 


involves a nephroureterectomy, which involves removing 
the entire kidney and ureter with a cuff of bladder. 


T/t 


Nephrectomy, RT 
useful 


No role of RT 0r 
chemotherapy 


POINTS TO FOCUS 

+ Multicystic renal dysplasia - 
infant (>50%). 


1 


M/c cause of renal mass in 


NEUROBLASTOMA 


Bosnia k classification is used for renal cysts. 

Mesob/astic nephroma —>M/c intrarenal tumor seen in 
newborn or <2 months 

Neuroblastoma -y M/c abdominal malignancy in neonate 
and also in infants. 

* Nephroblastoma (Wilm's) -> 2nd M/c abdominal neoplasm in 
children 1-5 yrs. 

+ Bellini tumour arise from collecting duct. 

Staffer syndrome : Leucopenia, fever & focal hepatic necrosis 
_ without liver metastasis seen in RCC. 


9 Accounts for about 8% of childhood cancers and is the m 1 
solid tumor of childhood outside of the CNS. 

► Most frequently diagnosed neoplasm in infants. 

1 A/w amplification of N-myc protooncog ene 0 n chromo¬ 
some Ip and it is related to bad prognosis 
Most N~ arises either in the adrenal gland or in 
retroperitoneal sympathetic ganglia (75%). 

Infants have localized disease usually in the cervical or 
thoracic region. 

Older children - usually have abdominal N~ and 
disseminated ds. 


f 

t) c 


, N ~ present as fixed (non mobile) hard 
linal mass that is producing discomfort/ dra 
^ /Remember WT is mobile) gg n S 

iji* 1 '' 
signs - 

Orsodon* myoclonus rare but charac, eristic 
<L odonus-Myoclonua-Ataxta (OMA): An affected 
chi ld may P resent w,th azotic eye movements 
r „ vo clonus and ataxia, Kinsbonrne syndrome (dancin', 

Si dancing feet syndrome). 8 

Orbital proplosis and periorbital ecchymoses Raccon 


ey 


es)- 


D/S 


investigation of choice is CT or MRI 

l f VMA & HVA in urine + Neuroblasts observed in 
bone marrow confirms the D/g. 

o Bone scan is used for evaluation of metastasis. 

Histology 

Small blue round cell tumour 

0 Calcification seen. 

. Homer Wright rosettes (Ring of cells around a mass 
of central pink neural filament) 

Metastasis - Bone is the m/c site.. 

Prognosis - 

0 Depends upon age at the time of diagnosis, extent 
of tumor, n-myc amplification and chromosome lp 
deletions in the tumour. Children < I yr. & 1 & 2 stages, 
throacic and head neck types do well. 

o Prognosis is worse with N-myc amplification, 
chromosome 1 deletion (loss of heterozygosity- for 
chromosome 1 p), unbalanced 11 q, and diploid tumours. 

T/t 

o Surgery is the TOC in early stages 

o Chemotherapy and radiation is required advanced 
disease (Stage-3+) 

o MIBG is under evaluation for radionuclide in N~. 

° Stage 4S: Localized primary tumor, with dissemination 
limited to skin, liver, and/or bone marrow. Treated by 
intensive chemotherapy. 


BLADDER CANCER 


0 Smoking 

cystitis cystica 
Cong, urinary fistula 
Ectopia vesicae / urachus remnants 
Kisk of squamous' cell Co is seen with 

0 Schistosoma hematobium (Bilharziasis) in 70 % of 
patients 

0 Vesical calculus may lead to -» chronic irritation -» 
SqCC 

° Bladder diverticulum 


POINTS TO FOCI K 


SMI 


1 


4- Schistosomiasis (Bilharziasis) t the risk of both SqCC and 

transitional cell carcinoma, but risk of SqCC is ted many folds. 
Boca virus is a/w T risk of bladder cancer. 

* Transitional cell carcinoma is the most common bladder 
cancer 

4- Angioma is least common tumour of bladder 
4" Bladder Ca is M/C ot lateral walls & least at vault (but starts 
at vault) 

+ M/c carcinoma of kidney is adenocarcinoma & SqCC is least 
4- M/c tumours of urethra are -> SqCC 
jfM/c site of urethral carcinoma -» bulbomembranous urethra 


PROSTATE CANCER 


• M/c cancer in elderly males >65 yrs. 

• M/c cancer with perineural invasion. 


T Risk of transitional cell Ca is seen with 
0 Balkan nephropathy (A/w selenium & Zn deficiency), 
Aristolochic acid nephropathy, chineese herb nephrop¬ 
athy. 

0 Analgesic nephropathy (Transitional CC of renal pelvis 
is also associated). 


Zonal classification as done by Me Necal: 

Carcinoma located in peripheral zone & posterior lobe, 
(while periurethral/central zone & median lobe is involved 
inBPH). 

• TNM staging system is used in India. Whitemore-Jewett 
system was the most commonly used staging system in the 
past. 

• Gleasons score of biopsied specimen is best predictor of 
tumour histology. 

• Risk factors: Smoking, occupational exposure to rubber / 
Cadmium / Pesticides. 

• 95% are adenocarcinoma. 

• Screening method for early detection : Digital rectal 
examination (DRE) + PSA (A kallikrein related protease, 
glycoprotein). PSA is also useful in follow up studies. 


i 
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nf PSA over time. It is 
• PSA velocity: Change m v undergo PSA 

more useful for younger patents who j 

screening. /p«aD) is the ratio of PSA 

PSA density: PSA density ( PSA D has 

to gland volume, measured m ngrml l»^ 
proved lo be more valuable in prof » psA 

where il has been largely replaced * « 

ratio.Percenl-fiee PSA values -I 0/. a e more 
cancer in men will, values in die 4 .0 10 ng-ml range. 

• PSA level are important in early diagnosis. 

<4 = Normal 

4 - 10 = BPH, Ca prostate both possible 
> 10 = High chances of Ca prostate. 

>30 = High chances of metastatic prostate ca. 

r Bone scan recommended] . 

Confirmatory investigation : rransrectal USG with nee 

sampling/biopsy (TRUSS). 

Metastasis 

3 mechanisms 


ie s 


e d 


'gna nt 


f 


I 


1 


Hematogenous 

I 


Lymphatic 

I 


Obturator > 
iliac nodes 


Direct 

I 

Seminal vesicle Bones> viscera 
Bladder floor 

• Among bones lumbar vertebrae > prox. femur > pelvis 
> thoracic vertebra involved in that order. Bony mets are 
usually osteoblastic. 

1 Among viscera : Lung > Liver > Adrenal 
Vertebral spread is m/c through Batson’s valveless venous 
plexus to lumbar & thoracic vertebrae: 

T IX: 

° DOC is anti-androgens, GnRH agonists (BicaJutamide). 
o b/L orchidectomy is advised for androgen ablation, 
o Sr* 9 or samarium (Sm 153 ) is used for severe bone pain, 
o CAPRA nomogram & Kattan nomogram are used for 
surveillance. 

3 For metastatic d/s Denosumab (RANK ligand 
inhibitor), sipuleucel-T, DocetaxeJ, cabozanatinib & 
alpharadin c/b used. 


JCUAL R CANCER 

histologic type of primary T-» GCT (Germ cell 

urs). Occurs between 20-40 years. 


v M/c subtype is -» non-seminoma (65%) vv ,. 

teratoma, embryonal cell ca & mixed tumour ‘ ncI U(f 

• Seminoma is m/c cause of a painless mass j n , 

ni'c b/L primary testicular tumour. he te sti C | e 

• M/c T~ of infants/young children -» Ynii- 

* sac ti 

• Risk factors for GCT -> Cryptorchidism ( 1 0 4 m ° llr - 
risk). Testicular feminization syn., Klinef e ]t er ’° tlmes T 

• Malignant transformation risk is highest F S Synd 

abdominal testes. 3Vlt h i^ 

• M/c B/L testicular malignancy metastat - 

lymphoma. Ic IT1a li 

• M/c T~ in elderly (>50 year): Lymphoma. 

• A/w secondary hydrocele in 10% of cases 

• Trans-scrotal biopsy is contraindicated. 

• Loss of testicular sensation is pathognomonic 

& teratoma of testes. Se, hino 

• Markers: 

AFP is never elevated in seminoma while 
occasionally elevated in serninorrm 
LDH may be elevated in either type of tumour 
AFP is Ted in - Endodermal sinus tumour 
PLAP - Ted in dysgerminoma and other GCTs 

POINTS TO FOCUS 


'rna 



r °orto- 


•covqi 


4 First LN involved in right testicular tumour is inter 
LN just below the renal vessels. 

4- For left testicular tumour paraaortic LN are 1st to get in 
4 M/c tumour of epididymis is adenomatoid tumn.J^. 

our which is 

benign. a 

4- Hematocele mimics testicular malignancy. 

4 Sertoli cell tumour is feminizing (Aschin -Zondek test+ve) 

4- Leydig cell tumour causes early puberty. 

4- In orchidectomy cord is cut at deep ring. 

• Screening method of choice forT- is -> USG (orchiectomy 
for confirmation of D/g). 

Spread of seminoma: 

Seminoma 


r 

If post chemo 
residual d/s >3 cm 
is + nt, PET done 

i 

Seminal vesicle 
Bladder floor 


Hematogenous 

I 

Bones> viscera 


1 


Lymphatic 

I 

Obturator > 
iliac nodes 



Non Seminoma 


Contain derivatives 

germ layers 



Responds to chemo 


^P°"; 5 b est prognosis. 

early stage and 




testis for longtime 

ri liz e °2r-—- 

L ° ; en ts in stage ' 


cPO 13 '___ 



T/t stage ds : 

10 *. uina l orhiectomy + 
^tionofthe para-aortic LN 
irrad ee ds: Chemotherapy 
H i g h stag 


Early dissemination 
Presents in stage II & I 


Hematogenous spread may 

occur. 


T/t:- 

Low stage ds.: 
Transinguinal orhiectomy + 
observation 
High stage ds.: 

Platinum based 
chemotherapy + RPLND. 
seminomas. If post chemo 
residual disease>3cm is 
present, PET scan is done. 
PET +, do an RPLND. If PET 
then observe. 

NSGCT: if post chemo 
residual disease >lcm is 
present, do RPLND. 


Other risk factors: - hpv, 

types 16 and 18 (Basaloid and 

warty verrucous varieties in more 
0 p. • 'ban 90% of cases) 

Phimosis and chronic irritation 
9 Gonorrhea, HPV 
0 Smoking 

diseasT' C ' rCUmcision gives Protection against the 

best prognostic factors related to survival are the 
presence of positive lymph nodes, the number and site of 
^ positive nodes and the extracapsular nodal involvement. 
Predictive factors for the presence of lymph node metastasis 

location, size, tumour grade, corpora cavernosa invasion 
etc. 

Tt. Partial penectomy for tumour involving glans and with 
2 cm tumour free margin. Total penectomy for tumour 
involving body of penis. 




Chorio carcinoma in males 
» M/C testicular cancer producing gynecomastia 

• Highly aggressive/ Most malignant testicular cancer 
(secretes p-hCG) 

feratocarcinoma 

• M/c testicualar cancer in adults containing derivatives 
from >1 germ layer. 

• Mixture of embry onal carcinoma and teratoma (secretes 
both AFP /p-hCG). 

PENILE CANCER (Ca Penis) 

• Jackson’s staging is used. TNM is preferably used. 

• Grading is based on Broder's classification system. 

• Premalignant conditions predisposing to Ca penis are 
0 Erythroplasia of Queyart, 

0 Bowen d/s 

0 Papillomatosis, Buschke Lowenstein tumour 
(RT is CA as it can lead to malignant degeneration) 


26.25 


Fig.: Ca Penis 


GYNAECOLOGICAL CANCERS 


ENDOMETRIAL CANCER 

• M/c gynaecological malignancy worldwide. 

• Types: Endometrial cancer: 

Type 1: Endometrioid, young, peri-menopausal, associated 
with endometrial hyperplasia. Low grade. Good prognosis 
. Type 2: Non-endometrioid, older, affican, high grade, poor 
prognosis. 

• Peak incidence 55-69 years (d/s of postmenopausal 
women). 

• Risk, factors 

1. Endometrial hyperplasia d/to exposure to unopposed 
estrogen stimulation from either endogenous (PCOD, 
DUB, fibroid), functional ovarian tumour or 
exogenous sources (ERT in post-menopausal women) 
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ONCOLOGY 


► 1 % 

► 8 % 
•3% 
29% 


j SSi <i " rertile wome " 

,":;; fc :“:r c M* n™*—«—■ 

bleeding, altered m«m» |onged anovulation. 

5. Premenopausal worn cancer and 

6. Women taking Tamoxifen for breast 

exogenous estrogen (HRT with estrogen) 

7. Nulliparity 

S. H/o previous breast cancer , HTN + 

9 Corpus cancer syndrome comprise o * . . 

■ ■ fonaiiv with DM hypertension, and 

obesity. It is seen in famil> 'vitn u. , y\ 
taking fat rich diet. 

10. HNPCC 

* Risk ofprogression to malignancy 

Maximum risk is a/wcellularatypia & complex hyperplasia 
o simple hyperplasia without atypia 
° Simple h>perplasia + atypia 
o Complex hyperplasia without atypia 
o Complex hyperplasia + atypia 

• OCPs & smoking also have some protective effect. 

• Clinical features 

Abnormal vaginal discharge (90%), postmenopausal 
bleeding /menometrorrhagia (80%), leukorrhea (10/6). 

• Investigations: 

1. FirsT investigation —> TVS 

2. Best investigation ->■ Endometrial biopsy > fractional 
curretage 

3. For staging -> Surgery' 

4. For mvometrial involvement —> MRI 
• Diagnosis 

1. Endometrial biopsy will almost always detect an 
endometrial ca with cytological sampling 
2. Fractional curettage first of endocervix then of the 
endometrial cavity, with careful examination under 
anaesthesia is considered the most definitive method of 
diagnosing and clinically staging the disease 
3. Myometrial involvement is suspected if the corpus is 
enlarged for which MRJ is helpful. 

POINTS TO FOCUS I 

*F Cervical pap smear is not effective in detecting endometrial 
cancer. 

Office endometrial aspiration biopsy is the first step in the 
evaluation of a patient with abnormal uterine bleeding. 

*F Adenocarcinoma is m/c histological variety (75-80%), most 
differentiated form adeno-acanthoma is seen in 10% and 
poorly differentiated form is adenosquamous Ca. 




• Metastasis 

[.Occurs to vagina, regional pe i v j c 
ovaries, lungs, brain and bone. /para -aortj c 

2. The most frequent site of recurrence f 
for endometrial Ca is vaginal vault. ° l0Win 8tr ea , 

• Prevention ' 

Progesterone therapy in anovulatory 
postmenopausal women (receiving estr 0 Pat ' ent and 
will 1 the risk of development of endomf? 

• T ° ,a ' AH + salpin 
hysterectomy) with pelvic/para-aorti c , C,0ra y rp 
is the definitive t/t for endometrial cancer^^^H 

CERVICAL CANCER (CA-C ERx/jv) 

• Worldwide 2nd m/c genital cancer in r 

India. malebl “m/ cin 

• Bleeding PV is the m/c symptom, it j s ■ 

irregular menses, post coital bleedine fort h of 
offensive. ‘ D ‘ s cha r g e j 

• Deep pelvic pain, backache, urinary incontin 

• M/c site of starting point : Squamocolumna^’ 

ectocervix ar Juncti 


°n in 


IVP 


• Best method of screening : Pap smear 

• F1GO staging is based on clinical finding (Cy , 

cystoscopy & proctoscopy). ' ^ 

• CT, MRI, FDG-PET (gold standard) are used f or j 

the accuracy of clinical staging. ’^proving 

• Best method of confirming d/g : Cx biopsy 

• Conservativative surgery (surgery to retain cone ■ 

childbearing function) is done in young women 
stages. Trachelectomy, also cervicectomy, j s a ^ 
removal of the uterine cervix. SUr gtcal 

• DOC for Ca cervix is cisplatin +/- 5 FU. 

M 1 POINTS TO FOCUS -j 

►F Women with suspicious or abnormal pap smears should have 
colposcopic directed cervical biopsies 

F- Punch biopsy is required when any lesion is visible on the 
cervix , regardless of pap smear findings. But cone biopsy is still 
required when endocervicai tumour is suspected. 


OVARIAN CANCER 



• Drugs used in chemotherapy : Combination of carboplatin 
+ paclitaxel. 

[Details in gynae section.] 


BISK FACTORS & T/T of Ca ovary , Ca Endometrium & Ca Cervix 



pish factors 

j. Mean age group 55-65 

2 Mechanism Unopposed estrogen stimulation 

3 Menstrual relation Early menarche / late menopause 


4 . Parity 

5 fertility Index, 
56XU31 pattern 

6 Socio-economic 
status (SES) 

7 associations 

6 personal Hx/ 
association 


7. Family Hx 


8. Drugs 


Nulliparity 
Low (Infertility) 

High 

Obesity, HTN, DM 
H/o breast Ca 


Endometrial Ca, breast Ca 
(1st degree relatives) 

Tamoxifen, HRT with estrogen 


Risk decreases with Progestins added to HRT i risk 

Use of OCPs have protective effect 


T/t 


Stage 0 TAH/BSO 
Stage 1 Pan hysterectomy 


Stage II 

TAH/BSO —> Post op radiotherapy 
Stage III 

TAH/BSO ->■ LN sampling +Post op 
radiotherapy 

Whole body radiation is reqd in 
stage lllc & IV 


Ca Cervix 


45-55 


Early onset of sexual activity 
Frequent miscarriages 


Multi parity 

Multiple sexual partners 
High risk male partner 

Low SES 


Smoking, organ transplant 

STD, HIV, preinvasive lesions. 
Viruses HPV 16,18,31,33;HSV2, 
HPV type 16 is m/c -► SqCC 
HPV type 18 —> Adenoca 


OCPs, POPs, alcoholism, drug 
abuse, immunosuppression 


Ca Ovary 


>60 

Disordered ovarian function 

Early menarche / late menopause 
(T no. of ovulation years) 

Nulliparity 

Low (Infertility) 


Stage lal 

If pregnancy required -> 
Conization, 

else extrafascial hysterectomy 
Stage Ia2 lb, lla, 

Radical Hysterectomy + b/L LND or 
Ext. Radiotherapy + ICRT (Brachy) 
lib/ III 

Primary chemoradiation 


Stage IV 

Primary chemoradiation/ 
exenteration 


Turner’s syndrome 

H/o breast 8i endometrial cancer 


First degree relatives with h/o 
ovarian cancer (mother/sister) 

Clomiphene 
(ovulation induction) 

Risk ies with each pregnancy 
( f by 10%), breast feeding, 
tubal ligation 

Stage la & I b, grade 1 
Premenopausal -> staging 
laparotomy then u/l 
oophorectomy 

Post-menopausal -> TAH + BSO 

Stage la/b (grade 2/3), lc, 
TAH/BSO —► Staging -»• Adjuvant 
Rx (Taxol +Carboplatin or CAP or 
C+P)or 


Stage 11,111 & IV 
Cytoreductive Sx -> Adjuvant 
Chemo for 6 cycles 
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STA GING ofca ovary, Ca Endoorefriun, * Ca Cervix 

fl 



IB 


1C 


IIA 

IIB 

IIC 


IIIB 


me 


V'A 

/B 


In situ 

Limited to endometrium 

of myometrium inavaded 


Invasion > Y> of myometrium 


In situ (CIN I 
Limited to Cx 

Horizontal spread <7 mm invasive 

can er diagnosed only by microscopy 

sfromal /depth invasion £3 mm (lai) 3-5mm 
(Ia2) 

Macroscopically visible lesion /preclinical 
cancer with spread >7 mm, clinically v.s.ble tm 

<4 cm (lb,) in greatest dimension 

and >4 cm (lb 2 ) 


r lnu , H ine beyond cervix but not to pelvic wall 
Erldocervical gland Involved only, Tumour Invading bey ^ ^ 

invades cervical stroma but does not 


extend beyond uterus. 


clinically visible tumour 

<4 cm (lla,) in greatest dimension 

and >4 cm (lla 2 ) 

with parametrium invasion 


ill 

Local & regional spread 

Extending to pelvic wall and/or lower l/3 ,d 
vagina 

IIIA 

Invasion of serosa / adnexa /peritoneal 
metastasis (+ve cytology) 

Involves lower l/3 rd of vagina but < pelvic wall 


Vaginal metastases/ Parametrial invasion > pelvic wall or causes obstructive uropathy/ 

hydronephrosis / non-functioning kidney 


Metastasis to pelvis (Cl); 
paraaortic (C2) LN 


Invasion of bladder/bowel mucosa 
Distant metastases (lung/brain/bone) 


Extending beyond pelvis or biopsy proven to 
involve the mucosa of the bladder or the rectum 

Invasion of bladder/bowel/mucosa 
Distant organ mets 


Limited to ov ar y 

Limited to 0n 
tumour o n 0f V, n 0 
external surfa Ce 
capsule intact ' PC ' V «. 

,ikc 1A M bot hn 
involved ° v ° r 'e j 


IAorlB Surface 
PC +ve / e,Ur *0ur*. 


riJ Ptu 


ascites +nt, ca P s ul( 
involving one or both 
w,th Pe!vic extensi 0n ° Vari *> 


red 


Tumour extending , 0 

Other pelvic tissue 

MA or IIB with surface * pr 
*ve/ capsule ruptuted.’,^ 

Involving one or be,i, 
with peritoneal imp| ant 

Tumour extent > peMs/s,/ 
omentum/ liver suriac*. 

Microscopic disease ol a/p 
surface, LN -ve 


A/P surface implant <2 
LN -ve 


cm. 


A/P surface IIIB but >2 cm/ 
LN +ve 


Distant metastasis to liver 
parenchyma/ pleural effusion 
(stage 4) 


= Abdominal, P= Peritoneal, PC = Peritoneal cytology] 
Endocervical glandular involvement is taken as stage I 


^.pall opiantube 


penign •“ n ’° urs °f n ** '“o and primary carcinoma j. 
t j ie m /c malignant lesion 

t Women with BRCAI /2 mutations are at risk of Ca-FT 
# P osl>nenopcwsal bleeding is the usual presenting symptom 
There may be h'o intermittent profuse discharge (huln.n's 

iu l,ul projUn-m) 

Usually adenocarcinoma 

; T 0 C: Pan-hyslcrcclomy (TAIL * D/L salpingo-oophorrc- 
toll')') 


^A'VULVA 

, Mainly Sq CC 

I j|» V plays a role in etiology 

! Vulvar intraepithelial neoplasia is common in premeno¬ 
pausal women and is prc-canccrous condition 
, ,M/c site : labium majus 
# Cl/f: lesions are usually multiple (2/3' 3 ) 

. There may be submucosal spread of the tumour cephalad 
to involve the vagina and urethra (urethral metastasis) or 
there may be involvement of the post vulvar with invasion 
0 f the anus/rcctum 

. T/t 

o Vulvar intraepithelial neopLuta: localised w idcexcisioa' 
laser Multifocal / diffuse; skinning vulscctomv w.Ui 
split thickness graft 

o Microinvasivc lesion (<| mm invasion): wsdc local 
excision with 1 cm margin 

o Other lesion - Radical local excision * 2 cm margin + 
LN dissection 


26.26 


BONETUMOURS 



Metastatic BoneTumours 

• Commonest form of cancer affecting skeleton is metastatic 
tumour deposits (secondaries) from primary lesions 
elsewhere in the body. S0% ot these metastatic lesions arc 
from primary cancers, particularly of breast > prostate > 
lung > kidney > thyroid > pancreas > stomach in that order 
of frequency. 

• M/c symptom of metastatic bone tumours - pain 

• Radiological finding; usually osteolytic lesions, but in case 
of breast metastasis is either partly or solely osteoblas tic. 
Prostate secondaries are purely osteoblastic 


dysplasia™ 0 ' “ ho,niPne dependent -v/ibrous 

+ °< ^ (**■.«. 

+ ta or*, 4 

+ M* * > Ch.ii , GCT 

oirvomo ,n <*»» m.-,,:,, 

- (exostoses). 

Matrix forming bone tumors 

Are of 2 types ; 

/ ('hondmgcnic t earn I age forming 

Osteochondroma, chondroma, chondroblastoma. choodro- 
myxoid tlbromn. chest wall hanrartonra. ehomhosareoma. 

- uv/tY^t'/iit honefortninv 

Osteoid osteoma, osteoma, osteosarcoma 

MALIGNANT BONETUMOURS 

EWING’s SARCOMA (Ewing’s tumour) 

• ’Primitive neuroectodermal tumour’ (PNHT). 

• Higlily malignant tumour that arise in medullar\ ravin . 

• Small blue round cell tumour. Glycogen rich, PASfve. 
distase sensitive. Homer wrigltl rosette are seen. 

• Occurs in 2nd decade during the period of rapid growth. 
(Remember ; M/c bone tumour of first decade is also 
Ewing's sarcoma). 

• It is seen in flat bones ot pelvis and ilhiphysix of femur 
(m/c site) & tibia (diaphysis- mclaphysis location). 

• t (11:22) is found in 80-95% of cases, which gives 
definitive clue in d/g. 

Presence of p30/32 a product ol mic2 gene is the cellular 
marker for Ewing’s sarcoma. 

X-ray; “ onion skin appearance" (Sunray appearance & 
Codman s triangle also seen) with lytic and concentric 
multilaminar periosteal reaction. 

Locally malignant. 

Fever, anemia, male sex, high LDH and leucocytosis 
axe a/w poor prognosis, fever may be the first sign of 
recurrence. (Mimics osteomyelitis). 

1 Most important prognostic factor is prt- r 

metaslasis at the time of presentation. 


0 
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. T/t: Radiation ♦ CT combined ** 

(anatomically feasible resection or wide ex 



(steo sarcoma 

m <m primao- malignant tumour of tom 

M/c in ag. group - 10-25. Com™nj , adole^ ^ 

Commonest site: melaphjsU'o ,J fc , ra | m etaphysis 

femur > uptrend oftibia > proximal humeral metap . 

> pelvis > proximal femur). 


• Risk factors 

° Radiation (commonest) 
o Paget's disease 

° Inactivation of Rb suppression gene 

• Lymphatic involvement is not common. 

• It occurs in spindle cells that produce osteoid. 

. It presents with local pain and swelling often noted alter 

trauma. . , 

• About 10% of patients have pulmonary metastasis at tne 

time of presentation. 

• X-ray: “sunburst appearance” d/to new bone formation 
with sclerotic > lytic lesion. Codman’s triangle are d/to 
periostea! elevation. 



Fig.: Codman’s triangle in osteosarcoma 


• Early metastasis to lung > bone (Bone tumour with 
calcified secondaries). 

• TOC: Ablative surgery (limb conservation surgery) and 
chemotherapy. O- is radioresistant. 

* Myositis ossificans must be distinguished from extraskeletal 
osteosarcoma (mimics histologically). 

* Secondary osteosarcoma 


Occurs in elderly >40 yr. 2° to Paget’s d/s, irradiation, 
multiple hereditary exostosis, polyostotic fibrous dysplasia, 
multiple osteochondromas, diphyseal aclasis, survivors of 
RB, chronic osteomyelitis, bone infarcts etc. 

% 


I MS 


• Histological feature of osteosarcoma 

o ^Neoplastic, new bone formatjori^j- 
iji pxmn" is the most characteristic 
o Highly malignant, pleomorphic, spi nc i le 
o Malignant cells from osteoid or bone. ne °pla s ^ 

o Osteoblastic, chondroid, fibroblastic, tel an 

• T/t: Cherno -» Limb salvage Sx -» Che mo ngectat ‘c 

Histological /Radiological features of Sorn 

tumours: extract e ^otte 


Osteosarcoma 


Ewing's sarcoma 


Osteoid osteoma 


Chondrosarcoma 

Chondroblastoma 
(Codman's tumour) 

Osteoclastoma 
(G CT) 


Characteristic histology 


Neoplastic new bone / osteoid 2 ^ 
in sarcomatous stroma is hall m ' T ’ ati °n 
Bone tumour with calcified 
secondaries. er °tic) 

Small, blue round cells with Pas 
diastase, bone destruction +Ve 

Lucent nidus of osteoblastic tissue 
surrounded by reactive sclerosis 

Bone tumour with dense calcification 
"Chicken wire" calcification 


Multinucleate giant cells in large 
(>15 nuclei/cell) 


number 



4- Remember that Codman's tumour is chondroblastoma 
different entity from osteosarcoma in which Codman's trh' i° 
is seen. 9 e - 

4- Pindborg tumour is calcifying epithelial odontogenic tumour 


Radiological appearance of bone tumours 

• Sunburst appearance -> Osteosarcoma 

• Onion peel appearance -» Ewing’s sarcoma 

• Driven snow appearance -» Pindborg’s tumour 

• Trethowan’s sign —> SCFE 

• Spickeled/ mottled/patchy 

calcification -> Chondrosarcoma 

• Honey comb appearance-> Admantioma 

• Aneurysmal sign -» TB spine 

° Wormian bones —> Osteogenesis imperfecta 

• Fallen fragment sign Simple bone cyst 

(Fallen leaf sign). 


cte0 ci> STOMA . /GCT 

05i^ Ce || Tumour) 

]e predominant tumour (F:M ratio 3:2) 

* fcP , 13 • distal femur/proximal tibia, lower end radius 

* S ''timal humerus. 

P s almost never seen before closure of epiphyseal plate, 

* U ' , r0 up 20-40 years. It arises from epiphysis. 

^ location is subarticular 

rhief sytnp torn: P am 

* sign; eg g shell cracking on palpation 

* \-ray: c >' stic ex P ansile lesion with "Soap bubble 

* ' pearance"- little reactive bone at the margins 

9S% cases are benign with potential for metastasis. Benign 

* CCT may recur and may become malignant. 

Neoplastic portion is the mesenchymal stromal cells rather 

* the giant cell element. 


than - - _ 

None or minimal reactive sclerosis around the tumour. 

T /t: Thorough curettage and grafting is standard initial 
treatment depending upon site. 

Lower end of ulna, upper end of fibula—^excision 
Lower end of radius-vLocal resection (excision) with 
fibular grafting 

Lower end of femur, upper end of tibia—^excision with 

tum-o-plasty 

Vertebral->Radiation 

If tumour recurs—vbiopsy and look for malignant change - 
if not, resection followed by allograft. 


’ Epiphyseal in location. Prox» humerus is m/c site. 

Pain, tendor spots. 

X ray . Well defined lytic lesion in the epiphysis, mottled 
appearance &. stippled (chicken wire) calcification 

Patho: Codec" of chondroblasts & scattered giant cells 
• T/t 

-For small tumours —> curettage + bone graft . 

— For large tumours —» local excision. 

Chondrosarcoma 

• M/c malignant cartilaginous tumour 

Most often located in pelvis and upper end of femur 

• Risk factors-Muhiple osteochondromas, Ollier’s disease, 
age >30 yr. 

• X-ray: 

° Expansile radiolucent lesion in medullary cavity. 

0 Endosteal scalloping 

0 Popcorn, punctate, comma shaped calcification 

• T/t: Sx 


"I 




Fig.: Giant cell tumour GCT of tibia 


Chondroblastoma 

* Benign tumour in 10-20 yr gae group (Skeletally immature 
individual). Its adult counterpart is GCT. 


BENIGN BONETUMOURS 

Osteo/d osteoma 

• M/c true benign bone tumor. 

• Age group 10-30 yr. 

• Sclerotic lesion in the cortex of femur diaphysis. It has 
radiolucent nidus surrounded by dense sclerotic bone. 

• Can involve any bone except skull. If involves vertebral 
column then posterior dements are m/c sites. 

• Produces nocturnal pain relieved by NS AlDs (Aspirin). 

• T/t: Wide en block dissection with IF with or without bone 
grafting. 


Chordoma 

• Locally malignant tumour with bad prognosis 

• M/c site: Sacrococcygeal region of spine (other sites are 
clivus, vertebral body) 

• Arises from remnant of notochord 

• Histo: physaliform cells 

• Chondroid chordoma is a variety which occurs at base of 
skull & has good prognosis 

Osteochondroma (Bony exostoses) 

• M/c bone tumour. Comprise 45% of benign bone tumours 
(not true bone tumour) 
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• <20 NTS. 

• Distal femur, proximal tibia, and pro\ 


ima! humerus are 



M/c sites. r.rowth stops alter skeletal 

Very slow growing tumours. C.rowtn sk| 

cap extending from the metaphyseal region ■ 
epiphvseal plate.Seen at growth plate . . 

Cortex & cancellous bone of osteochondroma blends w nh 
the cortex and cancellous bone of host. Me u cavi 

of tumour is continuous w ith medullary cavitx o o * 

Causes of sudden increase in pain->Sarcomatous 
degenera". fracture, bursitis. 


• T/t 

- Asymptomatic -* No t/t 

- Symptomatic -> Excise. 


Enchondroma (Chondroma) 

• Mean age - mid thirties, usually asymptomatic. 

• Occurs m/c in hands, including metacarpals and phalanges 
(followed by proximal end of humerus). Location is 
central, juxttracortical. 


• 2 Types: _ 

Solitory 

I 

In most cases 


"1 

Multiple 

I 


Seen in 
Olier's d/s, 
Maftuci syndrome 


• X-ray - cystic expansile lesion in the shaft (diapliysis of a 
long bone), speckled calcification (wisps of calcification). 

• T/t - curettage + grafting by bone chips. 


Simple (Solitary) or Unicameral bone cyst 

• Centric expansile radiolucent lesion 

• <20 yr of age, M>F 

• Metaphyseal 

• Site: Upper end/proximal humerus (50%), proximal 
femur(25%) 

• Cl/f: Usually asymptomatic/ pain in shoulder 

• X-ray: Multilocular.central, cystic expansile & lytic lesion 
radiolucent lesion. Fallen fragment or hinge fragment sign 
(fractured cortex settles in the most dependent portion). 
Gross: Cyst is fluid-filled (serous or sero-sanguineous) 
space with a thin capsule/ shaggy fibrous layer. 


O 


C/c: pathological # 

T/t: Subtotal resection, with excision of most 
including bone shell of th e c 



Aneurysmal bone cysts 

• Eccentric metaphyseal lesion. 

• <20 yrs, 2nd decade (M:F = 1:1). 

• 2" aneurysmal bone cysts are seen in: 
° GCT 


and 


° Fibrous dysplasia 
° Chondroblastoma 

M/c in metaphyses of long bones (upp er t ju- 
vertebrae especially post, elements 3 

X-ray app : eccentric blowout/ balloned out radi 
lesion, expansile cysts and septa, locally destru 
expansile growth (lytic lesion) but do not metastasize 6 ^ 
Gross: tumour is blood-filled cavity. Contain n 
multinucleate (nuclei < 15/cell) giant cells. 0US 

Trabeculated/bubbly appearance d/to pseudoloculations 
T/t: Curettage and bone chip grafting 


EX POINTS TO FOCUS ~ -. 

T- Multiple congenital osteochondromas are also k/as exostoses 
& have AD inheritance, growth retardation and bowing 
deformity of the long bones. 

*>■ Most common lesion / tumour of hand is - enchondroma 

* Other bone tumours with calcification is chondroblastoma 
(mottled or chickenwire calcification) 

Maffucci syndrome: hereditary multiple enchondroma + 
cavernous hemangioma 

*F Ollier's disease: non-hereditary disease of childhood, multiple 
non-ossifying enchondromas arising from medullary cavity of 
bones 

*>■ Chondrosarcoma is characterized by-> Expansile lesion with 
endosteal sealooping & punctate calcification 
Disappearing bone d/s -> Hemangioma of bone. 



• puffy 11 ‘ S n0t a tumour - ft is osteomyelitis of 
' - ntal bone with cellulitis of the frontal region of the 

enread intracraniallv thrnnaVi pmirnn„. . 


r r0 ntai . •w 6 ivju ui me 

lllC it may spread mtracranially through emissary vein 
endangers the life of the patient. 


oP hilic granuloma 

[US’" 

lytic lesion of the bone. 
Sis SMI. 

peak incidence b/w 7-8 years male. 



Diaphysis in 
Metaphysis in 
in 


pain is Ita presenting symptom. M«ap hys i 

• ray: lytic defect wlthin lon 8 bones frequently expandsthe Epiphysis 
^ iff periosteal new bone formation also seen. 

\ usually self limited.Tendency of healing following 
f with or without grafting. Low dose radiation. 


. T/t 

biop s >' 

fi jmantin°ma 

, S een in 2nd-3rd decade. 

\lso k/as ameloblastoma/ admantine epithelioma. 

M/c site is jaw (posterior mandible in molar teeth area). 
Among long bones tibial diaphysis is m/c site. 

« Benign but locally invasive, slow growing cystic tumour 
with ’egg shell crackling’ on palpation. 

# T OC -»Wide resection. 

fibrous dysplasia 

t Contains small abnormally arranged trabeculae of 
immature w'oven bone. 

• 2 Types: 

1 


Ewing’s tumour, Enchondroma 
Osteo chondroma, Osteo sarcoma 
Chondroblastoma/Codman’s tumour 

Giant cell tumour 
[Mnemonic is Demo ECG DEE MOO ECG] 

EX POINTS TO FOCUS" - - 

* ™ /C b ° ne tUm ° Ur in W h y*°l region before epiphyseal 



Mono-ostotic 

M/c, 

20-30 yrs, 
M/c site femur 


♦ 

Poly-ostotic 

I 

Seen in <10yrs, 
M/c site maxilla 


fusion ,s -> chondroblastoma and after epiphyseal fusio n is 
osteoblastoma. 

+ GCT arises from metaphysis and extends into epiphysis (So, 
only if Me site / location is asked then only epiphysis will be 
the answer] 

* Secondaries in bone comes from (KPT BB)60% from breast and 
prostate, bronchus, kidney, Thyroid 

* Metaphyseal translucencies are the ealiest and characteristic 
feature of childhood leukemia. 

Cafe au Lait spots seen in 
o Fibrous dysplasia —> Ragged border. 

° Neurofibromatoses -» Smooth border. 


26.27 


SOFT TISSUE SARCOMAS 


C/F In Children In Adults 


M/c type 

Rhabdomyosarcoma 

Malignant fibrous 
histiocytoma 

M/c site 

Head & neck 

LL, esp thigh 

T/t 

WLE 

WLE 


• X-ray- Well defined radiolucent area with thin cortex & a 
ground glass appearance. Articular end spared. 

• Leonine facies (Leonfiasis ossea). 

• T/t —> I/v bisphosphonates, surgical stabilization. 

• Complications:- 
-» Fractures 

-> Shephard crook deformity 
-> Sarcomatous changes 


• Occurs in elderly. Size usually >5 cm 

• Classically, soft tissue sarcoma present as asymptomatic 
large masses in the extremities or retroperitoneum, but 
may also develop in neck and abdomen visceras . Most 
sarcomas arise de novo 

• Origin: from mesenchymal cells and include liposarcoma, 
fibrosarcoma, rhabdomyosarcoma, leiomyosarcoma and 
desmoid tumours 



Scanned by CamScanner 
































. Hematogenous spread (to lungs) «s commo ■ 

• Both CT and MR1 are useful MRI ts the bes 

• Prognosis depends upon si/e and grade 

. 771: Staging followed by surgery’ (widcJocaL^ - 


POINTS TO FOCUS 


□ 



old man -* malignant fibrous histiocytoma 
4 Intraoperative radiation therapy to the tumour be V 
useful in case of retroperitoneal and abdominal soft tissue 

sarcoma. 

•> M/c retroperitoneal tumour -> Up osarcoma __ 




Fig.: Specimen of lipoma (yellow 


Wax V surface 


Desmoid tumour 

• Low grade soft tissue sarcoma that do not metastasize. 

• Musculoaponeurotic fibromatoses. 

• Often occur in abdominal wall scars or after parturition in 
females in patients with Gardner s syndrome. 

• T/t is wade excision. 

• Local recurrence occurs in l/3rd cases. Adjuvant radiation 
therapy produces reduced incidence of reccurence. 

Lymphangiosarcoma 

Chronic extremity lymphedema and tissue irradiation 
increases the risk for lymphangiosarcoma. A classic example 
is the development of upper extremity lymphangiosarcoma 
in patients with a postmastectomy lymphadenomatous arm. 

Syn o vial sarcoma 

• Misnomer. Malignant soft tissue tumour which arise from 
primitive synovium like cells. 

• Occurs in young adults 15-35 age group. 

• Usually extra articular and affects lower limb. Among 
joints knee is m/c site. 

• SYT-SSXfusion gene detrmines morphology & prognosis 
in synovial cell sarcoma. 

• Translocation X; 18 is involved. 

Lipoma 

c Universal tumour. Ubiquitous tumour. Found anywhere in 
the body except brain. 

Arise from yellow fat. 

Slip sig n +. 



Fig.: Rhabdomyosarcoma (Courtesy: Dr. Karan Rah 

TJ ‘POINTST OTOCUS 

Hybernoma arise from —» Brown fat. 

A Dereum's d/s -> Tender deposition of fat j n truri L 
multiple neurolipomatoses. 

A Neurolipoma are painful. 



d/to 


26.28 


M/C SITES OF METASTASIS 


Commonest metastatic sites in descending order 

• Breast -» Lung > bone > liver > adrenal > brain 

• Colorectal Ca -* Liver > Adrenal > bone > lung 

• Lung Ca -» Liver > bone > Adrenal > brain 

• Prostate Ca —» Bone > lung > liver 


POINTS TO FOCUS 




A Site of metastasis for carcinomas-> Regional lymphnode. 

A Site of metastasis for sarcomas -» Lungs through bloodstream 
A Most common site of metastasis overall ->LN> liver. 


J6* 9 


PARANEOPLASTIC SYNDROMES & 

CANCERS _ 



h^ cema 


, H> P er 


calcemia 


, s 


iadh 


Cu shing syndrome 

* P olymy oS ‘ t,s \ . 

* , en natomyositis and 
cerebellar degeneration 
Secondary polycythemia 


(Eiy 


-thropoielin 


production) 


Hepatoma (h C Q & 
mesothelioma 
SqCC of lung, multiple 
myeloma.Metastasis from 
breast Ca, RCC 
Oat cell/SCLC, brain 
tumours 
SCLC 
SCLC 


Renal adeno Ca. 
(hypernephroma) & Wilm's 
tumour 

Hepato cellular Ca. 
Hemangioblastoma 
cerebellar (V.H.L. syndrome) 
Hydronephrosis 
(Remember ‘5’ H) 


£2 P 


poTntsto focus 


A Hypo gammaglobulinemia is seen with CLL, Multiple 
myeloma, thymoma 

^ pulmonary osteoarthropathy (HPOA) & Clubbing is seen in —> 
Primary lung ca large cell type. 

ly Superficial migratory thrombophlebitis is seen in -> Pancreatic 
ca., stomach ca. 

A DIC is seen in -» M 3 AML (promyelocytic AML), Mucinous 
adenoca (ca pancreas, lung, prostate) 


ZX ad r’ n 110 “ tum - 

• Mali™ T" <1 ' Ve ' 0p im “ -» Sarcoma 

SQttT 7 PaSmS * hi,:h src 

epidermis, adeno carcinoma thyroid HCC 

:Cau“ C,,nB 

EGF, FGF, CSF, PDGF,TGF -[), 1L 
Carcinomas usually metastasize by lymphatic route. 
Carcinomas that invade blood vessels are 
Renal adenocarcinoma (most common) 

° follicular cell Ca of thyroid 
° HCC 

Sarcomas usually metastasize by hematogenous route 
exception is 

° Rhabdomyosarcomas (m/c sarcoma that invade 
lymphatics) 

• Example of tumours whose metastatic potential is based 
on size 

° Renal adenocarcinoma (>3 cm malignant, <2 cm 
benign) 

0 Carcinoid tumours(>2cm can metastasize, <2cm do not) 

• Retrograde metastasis seen in (d/to obstruction of 
lymphatic by tumour cell) 

° Krukenberg tumour 

0 Metastasis of Ca-prostate to supraclavicular LN 
0 Metastatic deposit in adrenals from Ca-Lung 

• Skip metastasis is seen in bronchogenic Ca 

• Lung to lung metastasis (transbronchial spread) is seen in 
bronchoalveolar ca. of lung. 



26.31 

k - .. 


SOME IMP. NEGATIVE POINTS 


26.30 


SOME POINTS OF SPECIAL 
MENTION 


All carcinoma / malignant tumours metastasize except -» 
Glioma & BCC 

Benign tumour that metastatize -> Invasive mole. 

Site of metastasis for carcinomas -» Regional lymph node. 
Site of metastasis for sarcomas -> Lungs 
Usually benign tumours are capsulated except -» 
Hemangioma (locally malignant), Leiomyoma of uterus. 
Dermatofibroma 

Usually malignant tumours are not capsulated except -> 
Follicular ca. thyroid, RCC [Malignant but capsulated] 


Radiation can cause all leukemias except CLL. 
Hypercalcemia is NOT seen with -> Basal cell Ca 
1 Serum levels of angiotensin converting enzyme (ACE) are 
NOT elevated in -> bronchogenic carcinoma 
► Hormone NOT produced by small cell lung carcinoma -» 
PTH 

• Investigation not required in diagnosisof osteosarcoma -» 
B M biopsy. 

• NOT a benign bone tumour -> Chordoma, MM, Chondro 
myxoid fibroma. Osteochondroma, Chondroblastoma 

• Chordoma is NOT seen in—> Ribs 

• Tumour NOT seen in childhood ->Plasmacytoma 

• Thymoma is usually NOT a/w —> S1ADH 
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_ v, _> Follicular and 

. Psammoma bodies arc NOT seen in -> 

medullary carcinoma of thyroid jon 

cancers of liver, endometrial cancer 
• NOT true of carcinoids -> Rectum is a rare si e 
. NOT true of TAP —> Autosomal recessive 
. Hilar lymp/iadenopathy and cavitation are NOTseen 

Oat cell cancer of lung 

. NOT recommended in screening of prostate can ce 
TRUS 

SOT a risk factor for Ca endometrium -> smoking. OCP 
use 

NOT a premalienant GI polyp -> Juvenile polyp 
NOT true about p53 -» Wild p53 non mutated gene is a w 

childhood neoplasms 


GIST are a/w mutation in -> KlTg ene . 
Cerebellar bemangioblastoma are a/\v 
Lindau syndrome. 


Von 


Hi 


'Ppe| 


> NOT a tumour supressor gene ->k-RAS 
Colon carcinogenesis is NOT a/w -> B-Catenin 
Kaposi sarcoma is NOT a'w -> HBV 
Rjfuximab —> is NOT used in PNH 
Infliximab -* is NOT used in SLE 


RECENT POINTS 


26 . 32 ] _ 

• Hibernoma derives from -> Brown fat. 

• Lorenzo oil therapy is useful in—> Adrenoleukodystrophy. 

• Translocation in Ewing’s (PNETJ tumour —> t (11:22) 

• Tumour involving epiphysis —+ Giant cell tumour 

• B-RAF mutation is seen in —> Colorectal cancer. 

• Breast cancer tumour marker : CA 15-3 & CA 27-29. 

• Inhibitor of EGFR tyrosine kinase —> Geftinib. 

• Temsirolimus —> A derivative of rapamycin mTOR 
inhibitor. 


• Doc for chemotherapy of cervical cancer j s r 

without 5FU. Ispl «in with/ 

• Bosniak classification is used for renal cy s t s 

• Kaposi sarcoma caused by HHV-8. 

• Kaposi sarcoma is of vascular origin. 

• Hairy cell leukemia is d/'t EBV & HTLV-2 

• Hairy cell leukemia DOC is cladarabine 

• BRCA-I is present on 17p chromosome 

• Radial scar in breast is seen in complex sclero 
sclerosing papillary proliferation or infiltratin^ 118 les ' 0n °r 
or indurative mastopathy also known as Black 

• Overeactive bladder is seen in UTI. Star breast 

• Endolymph in ear is produced by stria vascul ■ 

• Removal of kidney along with ureter is done' ^ 

cell Ca. ' n trans 'tiona] 

• M/c cancer of skin is associated with Arsenic 

• TyphJectomy in Ca cervix is done upto staged B( ~ C ' 

• RB gene is activated in dephosphorylated form 

• Tobacco causes ca m/c at...buccal mucosa >t 

• Whipple’s triad is seen in insulinoma. & 6 

• Jackson grading/classification is used for Ca P en i s 

• Most commin tumour of heart- Primary heart 
children is Rhabdomyoma . In Adults it is Myxom^^ 

• Kaposi sarcoma is seen in -HIV a ‘ 

• Thorium can cause -lymphangiosarcoma 

• Tumor NOT seen in I st decade of life- amelnhw. 

• Codman triangle is seen in osteosarcoma. 

• Matrix forming tumour - chondroblastoma 

• Not an indication of breast conservative surgery - pr j 

• Prognosis of Ca penis depends on —»LN status ^ 


^matology 


ERYTHROPOIESIS 


2?- 1 

#• 

Erj(thI0 poie5isSit«(Fetal) 



TUpto 6 week (6-8 
week) 

, 6-12 week 
, 12-24 week 
, ? 24 week _ 


Yolk sac 

(mesobalstic phase) 
Liver 

Liver, spleen 
BM (myeloid phase) 


Yolk sac 

BM 

Liver 


gjl 


POINTS TO FOCUS 






] 


y Viruses causing suppression of erythropoiesis: Parvo-B 19 
(most common), Hepatitis (non A, non B, non C), EBV, CMV, 
HIV. 

y Fetal erythrocytes have a short life span, which progressively 
lengthens to 90 d at term. 

y Hemoglobin content of fetaI blood rises to the level of 12g/ dl 
at midpregnancy, and at term it is about 18 g/dL. 
y Hemoglobin 1st appears in intermediate normoblast stage. 
y During erythropoiesis nucleus disappear in reticulocyte stage. 
y Formation and maturation of RBCs takes 7 days. 


Life-span and VA of 


| Blood components 

Life span 

Half life 

• Normal RBCs 

120 days 

60 days 

• Fetal/neonatal RBCs 

90 days 


• Platelets 

7-12 days 

2-3 days 

• Transfused platelets 

36 hours (1-7 days) 

1 day 

• PMNs 

8-12 hrs 
(in circulation), 

4-5 days in tissues 

6-8 hrs in 
blood 





INTERPRETATION of haemogram 


RDW is increased in IDA and decreased in thalassemia 

• Left shift index: 

Left shift is seen in -> Neutrophilia and infections 
Right shift is seen in —> Anemia and pregnancy 
Crook Ameth counts: Counts of lobes in neutrophils. 

• Neutrophils enter blood as bilobed cells and after maturity 
has 5 lobes. 


Characteristic Hematological Changes 


• Leucocytopenia 

■ Typhoid 


■ Rickettsial infection 

• Monocytosis 

■ Brucellosis 


■ Lymphoma 


■ Typhoid, TB 

• Lymphocytosis 

■ Mumps 


■ IM 


■ Pertussis 

• Coomb's 

■ HS (Hereditary spherocytosis), HUS 

negative 

■ Wilson's d/s 


■ TTP 

• 4-LAP-Score 

■ CML 


■ PNH 


■ MDS 

• t LAP-Score 

■ Aplastic anemia. Pernicious anemia 


■ Leukemoid reaction 


■ Polycythemia vera, essential 


thrombocythemia 


■ Steroid t/t 


■ Myeloid metaplasia 

• Plasmacytosis in 

■ MM 

bone Marrow 

■ Aplastic anemia 

(t number of 

■ RA, SLE, liver cirrhosis 

plasma cells) 

■ Metastatic Ca., chronic inflammation 

• Hypergammaglo- 

■ HIV 

bulinemia 

■ MM 


■ Sarcoidosis 


■ Kala-azar 


■ Sickle cell anemia 
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m POINTS TO FOCUS 

+ Pancytopenia with hypocellular and fatty marrow is seen in 
. Fanconi anemia 


+ Pancytopenia with plasmocytosis in marrow is seen in 
Aplastic anemia __ __ 


|. Heinz bodies -> denatured haemoglobin 

2. Howell jolly bodies -* nuclear remnant 

3. Basophilic stippling -> RNA 

4. Pappenhiemer bodies —y iron 

5. Cabot rings -> mitotic spindle 


c °rnp 0 


•sed 




Important cells in PBS 


27.3 


Cell type 


Found Clinical 


MICROCYTIC HYPOCHRomIt 
ANEMIA lc 


• Spherocytes 


• Target cells 
(leptocytes/ 
codocytes/ 
maxican hat 
cells) 


1 °° 

j HS. AIHA, ABO-HDN, G- 6 -PH 
l def., hypersplenism 

h 

j Hemoglobinopathies (HbS, 

1 Hb-CI. IDA. Thalassemia, liver 

1 disease 

[Mn: Target HIT Left 


IRON DEFICIENCY ANEMIA 

• IDA is the m/c cause of anemia worldwide 


^ Itldi 


"a. It 


• Schistocytes 
(fragmented 
RBCsJ 


Megaloblastic anaemia, 
microangiopathic AIHA, 
Severe burn 
Thalassemia, 

Iron deficiency, 

[Mn: MASTI] 


• Burr cells/ 
helmet cells/ 
Echinocytes 


Uraemia, HUS 


• Spur cells/ 
Acanthocytes 


Tear drop 
RBCs 


RBCs 


Myelofibrosis 


• Heinz bodies RBCs 


G 6 PD deficiency 


• Howell-Jolly 
bodies 


After splenectomy, 
megaloblastic anemia, severe 
hemolytic anemia 


• Doh/e bodies 
in neutrophil 


Burns, infections 
[Mn: BIND] 


Ring 

sideroblast 



Sideroblastic anemia, 
Mmyelodysplastic syndrome 


unctate 

'sophilia 


RBCs 


Lead poisoning , aplastic 
anaemia, thalassemia, 
myelodysplasia 


Abnormal lipid metabolism 
[abetalipoproteinemia), 
post splenectomy 
hemolytic anemia, cirrhosis, 
malabsorption, neonatal 
hepatitis 


is the commonest nutritional deficiency d' ^ ' 

' Iron is absorbed almost exclusively in f erT o ^ 
from duodenum and proximal jejunum ^ ^ Mainly 
In adult iron is distributed as -» Mainl 
transferrin (0.5%), heme and non-heme en^ ^ (65 %), 
PBS -> hypochromic and microcytic pictur I ^ ^°' 5 ° /o ) 
BM/f-4 Myeloid- erythroid ratio, microno™ ?, CV ' 

In rron deficiency anemia (IDA), first st ° b asts ’ 
iron balance (depletion of iron stores) Wh^ ^ negativ e 
become depleted, the serum iron begins to fn S,0res 
the TIBC tes, as the RBC protoporphyrin lei, Gradua »y 
Lab/f-rt TIBC, i Serum iron. W Serum fell ft 
cell protoporphyrin, i in the serum ferritin / ”’ TRed 

most sensitive nnri snprifir- I i_i Ve ‘ is the 


. . J 11 *•* ICVpl 

most sensitive and specific initial laboratory test f 
deficienev anemin Tla>rl ___— J° r iron- 


deficiency anemia. Usedfor screeningof IDA i 
• The response to oral iron therapy j s 

reticulocytosis which begins to appear in 3-4 by 

peak in about 10 days of starting t/t. 3ys Witl1 a 

Day 1 —y Subjective improvement, 

Day2 -» Erythrocyte hyperplasia. 

Day 3— y reticulocytosis. 

Day 4-30—»T in Hb 
1—3 months —> Restoration of stores 
• A t in Hb level by 0.5-1 g m% per week is an opti mum 
response to iron therapy. However iron therapy should be 
continued till normal Hb level is attained (for 1-3 m o for 
t/t of deficiency and further 2-3 mo. to replinish the stores) 

► Response to iron therapy is ‘t in reticulocyte count which 
begins 3-4 days after initiation of therapy. 

Macrophage iron is increased in anemia of chronic disease. 
Iron overload is seen in -» Thalassemia major, MDS, 
sideroblastic anemia, hemochromatosis, chronic liver 
diseases, multiple transfusion. 


,matosis is a disorder of iron storage whe 
...rntion of transferrin, s. fen-iim „n - * ^ e s - 

; iency, 


vchr oir,al iron storage whe 

, H<, 0 saturation of transferrin, s. ferritin all are ted 
iror \ 3 ferritin levels are reduced in -> i ron def 
t f ,|:lS ' lin C deficiency. Hypothyroidism. 

v it3 Tsensiti ve index of iron deficiency anemia l c„ n 

,M^ tT lBC. + SerUm 


pggT STOfOCUS _ _ 

JIOA. .. _ 


CP 


renal d/s (CRF) is nan-proliferative anemia with 

nnrmnrhromic nirturo U1 


er r\ia in r enui u/ * ° l,un 

•f fin m0C ytic normochromic picture. 


->5'.NTSJO FOCUS — 

* xemla. 

Serum krrltin level j s M,h l ”S h »»i lead. 

+ * e S «„ 0K iron ™ “ «« *»**.„, 

™ deficiency' 0 ***** m ' cr ° cr,lc h yP°chnmlc ooetrrn a/to 

+ v /Le/fo2m/Z h P °" K 

°Pl°«C0 K Jf""‘‘"’"’^^yfavaarsa^asloof 


p/d of M' crocytk H yp° chr °mic Anemias 



j Serum 

2 . TIB c 

Saturation of Iron 
ferritin 


3.% 

4 serum 

5 farrow iron stores 

6 .RDW 

count 


50-150gg% <30 

250- 400 pg/dl >360 
15 -50% 

30-150 pg/L 
+ to +++ 

12-15% 

< 2 % 


<10 

<15 

0 

T 

1 


10-20 

30-200 

++++ 


N,t 

N 

30-80 

50-300 


N,T 

N 

30-80 

115-150 

Sideroblasts 

t 


+ to ++++ 


Clinical and Genetic Classification of Thalassemia! 


rype clinical class Genotype Molecular Defect Hb level Disease 


n 

-c 


C2. 


HEMAT010G' 



1. Major 

homozygous p* 
pvp- 

Homozygous B* 
P°/P + 


< 5 gm% 

Severe congenital hemolytic 

anemia 

required BT 

HbA 0% 

HbF 50-96% 

HbA 2 4-10% 

2. Intermedia 

PVP* 


5-10 gm% 

Severe but do not require regular 
BT 

Variable 

HbA 0-10% 

HbAj 4-10% 

HbF 90-96% 

3. Minor 
(carrier) 

P/P* or p/p* 


10-12 gm% 

Asymptomatic 

HbAj (4-9%) 

HbF 1-5% 

1. Hydrops 
fetalis 


Deletion of 

all four a-genes 

3-10 gm% 

Fatal in utero or in early infancy 

Hby 4 (Barts) 

2. HbH disease 

~/—/a 

Deletion of three 


Severe, hemolytic 
a-genes 

Hb (10%) 

3. a-thalassemia 

trait 

-/-a/a 

Deletion of two 
a genes 


Microcytic hypochromia 
| but no anemia 

Normal 
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R8Cs 

ROW 

RDVVI (RDW (ndex) 



<5 X 10 6 
>17% 
>220 

= (MCVxRDW)/RBCs 

Meritzer's Index (MCV/RBC count) >13.5 

Ferritin level 

England - Fraser Index 
MCV +RDW - (RBC +5 X Hb) 

I Shine and Lai Index (MCV X RBCs) >1530 


<10 pg/L 
>18.9 


m POINTS TO FOCUS 


<14% 

<220 

<11.5 

>100 hb/*- 

< 18.9 
<1530 


y Pyridoxine deficiency causes sideroblastic anemia, 
y In lead poisoning -* Basophilic stippling with high serum lead, 
y serum ferritin level is the most specific and most important 
lab/test to estimate iron stores. 

y Helminthiasis causes microcytic hypochromic anemia d/to iron 
deficiency. 


HbF 

. tt HbF is seen in -> ft thal major/trait Hbs 
preterm infants treated with recombinant’ er v Hbs C 
aplastic anemia, hematological stress. ^^Poietj^ 


HEMOLYTIC ANEMIA 



27.4 


Common to all Hemolytic Anemias 


Hemosiderinuria 
T K + (hyperkalemia) 

T Serum LDH 
T Unconjugated bilirubin 
t Urobilinogen in urine (high colored / | emon 
T reticulocytes in blood. 
i or absent Haptoglobin, hemopexin 
Splenomegaly, reticulocytosis 
Serum iron levels high, I TIBC, ted iron stores 
Erythroid hyperplasia (expansion of marrow 

bossing of skull). 


yello 


w) 


s Pace 


THALASSEMIA 

Beta Thalassemia 

• XESTROFTtest (Naked Eye Single Tube Red cell Osmotic 
Fragility Test) is a simple and rapid screening test for 
diseases with i Osmotic Fragility (OF) e.g. 
o P -Thalassemia major 
o IDA (Iron deficiency anemia) 

0 Liver d/s 

° Hemoglobinopathies 

On other hand in hereditary' spherocytosis, OF is T ed. 

• Mentzer's index is ratio of MCV/RBC count. Value < 13 
favors thalassemia and if it is >13 IDA is more likely. 


POINTS TO FOCUS 

y Normal reticulocyte count is 0.5-2% in adults 
infants 

A Hemoglobinuria, hemosiderinuria, bilirubinuria 
of intra-vascular hemolysis. 



and 2-6% in 


are features 



MICRO-ANGIOPATHIC HEMP LYTIC 

• Seen in vessel disease (fragments^, hemoly s i s + 
thrombocytopenia*) secondary' to intravascular trauma ’ 

• Causes are: malignant HTN, eclampsia, hemangioma 
immune diseases (Scleroderma),renal graft rejection 

• Schistocytes present (specific) 

• 3 mechanisms are responsible 


m POINTS TO FOCUS _ 

A p thalassemia is quantitative defect in Hb synthesis.There is 
diminished synthesis ofp-globin chain with normal a chain. 

A Hb electrophoresis is diagnostic 

• Hemolytic anemia, splenomegaly+ 

• BM hyperplasia (large no. of late and intermediate 
normoblast i.e.eryth roblast are characteristic) 

Lab/d: based on HbF estimation and P-globin chain 
synthesis ratio. 


External impact 

Cardiac 

hemolysis 

Fibrin deposit in 
microvasculature 

• Direct trauma over 

In prosthetic 

• HP/HUS/DIC 

bony 

valve 

• Disseminated 

• March hemoglobinuria 

recipients 

cancers. 


Auto-immune Hemolytic anemia (AIHA) 

• Use of Direct Coomb's test in diagnosisng causes of 
AIHA- 


Coomb's +ve AIHA 



+ 



/ iCi 



+ 

eX* 

Antibodies 

Ab to Rh anti- 

Cold reacting 

to 

gens, 

Ab (Donath- 

glycoprotein 

Hemolysis by 

Landsteiner 


antigen e.g. 

a-methyldopa, 

antibody) 


SLE, HP 

or penicillin 

drug reactions, 
complement 
activation by 
immune complexes 


warm MHA and cold agglutinin d/s are m/c among adults 
ver ag e * n w ^ om diseases are usually chronic and 

° lapsing; PCH, a rare disorder occun-ino mne* -- 

* children, usually resolves on it 


Htirm bodies type AIHA 

: rbcs - 
causes are: 

„: U ”-r n ' 0plilsms like L > m r hom > (CLL, NHL 
Poi'viraf' U8S (0 ' me,hy, i0pa ' 

I w™ C °° mb +Ve ' lgG ““Vody type 

• Hemolysis is extravascular. 

• Typically treated with corticosteroids and therapies for 
underlying diseases. 


rPUlNTSTO FOCUS 


i its own. 


* Coomb s +ve AIHA is als ° seen with Rmp, INH, co-trimoxazole. 

* AIHA m °y be °/ w leukemia esp. B-cell type CLL and NHL 


J 


MMMOUX 


C„l‘l antibodies type AIHA 
/antibodies that react with polysacharide antigens are 
' u sually IgM and react better at temperature <37°C. [Very 
rarely antibodies are IgG (the Donath Landsteiner's 

antibody of PCH). 

t in chronic cold agglutinin d/s: cold-activated immunoglobin 
M (i g M) and complement (C3d) coat RBCs and trigger 

hemolysis. 

• Hemolysis is intravascular. 

, Patients are usually over age 50; sometimes resolves with 
cold avoidance; rarely progresses to renal failure 

• Causes are: 

1. Polyclonal antibodies in acute infections: 

Acute (Malaria Black water fever, trypanosomiasis), 
Mycoplasma (Anti -1), Infectious mononucleosis. 

2. Lymphoma, idiopathic 
[Mn: IgM in 3M] 

• Cold hemolysins are IgG (the Donath Landsteiner's 
antibody of PCH). 

• Paroxysmal cold hemoglobinuria (PCH): rare d/s induced 
most often by postviral Donath-Landsteiner autoantibody 
at cold temperatures in children. Often acute and severe, 
though usually short-lived and self-limited. Rarely 
progresses to renal failure, frank lymphoma, or death. 

• Seen in tertiary syphilis, Paroxysmal cold hemoglobulinuria 
PCH (Anti-p) 


G-6-PD deficiency 

• M/c hereditary enzyme deficiency worldwide inherited as 
X-LINKED RECESSIVE 

• Defect in HMP shunt 

• NADPH is not generated so RBCs are exposed to oxidant 
stress 

• G-6-PD deficiency provides protection against falciparum 
malaria. 

[Remember that Duffy negative blood group is protective 
against vivax malaria]. 

• D/g by met-Hb reduction test. 

Pyruvate kinase def. 

• AR inheritance, Defect in EMP/ glycolytic path 

HEREDITARY SPHEROCYTOSIS (HS) 

• HS is inherited as AD 

• M/c membrance defect is ankyrin. Spectrin defects are 
also seen 

• C/F-^Massive splenomegaly with anemia, jaundice and 
gall stones 

• Lab/F -4 MCV, t MCHC, osmotic fragility is t 
(Remember: High OF in HS) 
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* TOC is splenectomy (Splenectomy 
hemolysis ; may be delayed upto agt 1 0 f jaundice 

. Cl/v-* A 40 year old female whh h,W of 

and pallor for past I month shows a I. g 

spherocytes in her peripheral s '"^ r spherocytosis 

The most likely diagnosis is -> Head. • P > 

The most relevant test for diagnosis wou. bJ 

test. Osmotic fragility test tells only about spherocytes. 

distinguish the cause of spherocytes. 


foO oS ^o 

£°rSJpjP 

neutropfUl J 

oo o 


o< 

O 


K Macrocyte RBC | 

O O o • 

^o u 

o> 


* Megaloblastic anemia Pbs 
t » 


Lj~ O. 


Q 


MEGALOBLASTIC anemias 


27.5 


/w/?. causes arc 


27.6 


Fig.: PBS showing megaloblastic anemia 


OTHER ANEMIAS 


r). cause* urt. —r 

Vitamin B i: deficiency. Folic acid deficiency 
o Orotic aciduria 
° Liver diseases 
o Hypothyroidism 

° Drugs (N : 0 inhalation, phenytoin, primidone, 
phenobarb, folate antagonists viz. Mtx, cotriamoxazole, 
pentamidine etc.) 

• Vitamin B,, deficiency is usually an AR genetic disorder 
called " pernicious anemia " or Adisonian anemia. 

It may also occur in short bowel syndrome, ileal 
resection'' atresia, blind loop syndrome and fish tapeworm 
(Diphyilobothrium latum) infestation. 

In pernicious anemia there is deficiency of intrinsic factor 
(IF) and achlorhy dria 

• Folic acid deficiency is usually seen in tropical sprue, 
malnutrition, malabsorption, anticonvulsants therapy', 
in short bowel syndrome, anticancer drugs, goat’s milk 
consumption 

• Cl/f -* Periungual or knuckle pigmentation, chronic 
diarrhoea in FA deficiency 

• Lab/f -> Hypersegmented neutrophils, t LDH, giant 
platelets 

• r/r -> It is advised to give Vitamin B12 and folic acid 
concurrently because t/t with folate alone may improve 
anemia but leads to progression of neurologic d/s 

a POINTS TO FOCUS 


Macrocytosis without myelocytes is seen in -> Tropical sprue 
' antp/ate,ets are seen in -> Megaloblastic anemia, essential 
■yndrom^ 05 '^ mye,oid meta P la sia, Bernard-Souiier 

^drome ) 6 * ^ ms (Wiskott-Aldrich 

W . n b °" me P°karyocytes 
drome. 



and 


the 


are seen in 


Myelodysplastic 


Anemia of Chronic d/s 

• Normal Hb structure with 4- Hb content 

• T Marrow iron stores. 

Hemoglobinopathies 

• Change in Hb structure with 4- Hb content 

• Hb- D of Punjab: 

SICKLE CELL DISEASE (SCP) 

• Autosomal recessive disorder c/by hemolytic 

sickling crisis anern ' a 

• Glutamate is substituted by valine at 6th „ 

beta chain of globin ° SItl0n in 

. On deoxygenation 2nd sticky patch (or hydroph„ bi , „„ ., 
is generated as result of replacement of polar r„|,„ h) 

residue with anon-polar (valine) one b Umale ) 

• HbS is produced. Heterozygotes for HbR a™ 

from malaria. P r °tected 

• Normocytic normochromic Anemia 

• Howell- Jolly bodies, target cells are +nt 

• Recurrent jaundice. Cholelithiasis is common (but Urol, 

thiasis is uncommon) ' 

> Pulmonary arterial HTN (CCF) 

Renal p a pillary necrosis * 

Bone pain is m/c feature in children 
(Hand-foot syndrome) 

Priapism 

In adult: Acute chest syndrome (d/to mycoplasma) 
Gamma-Gandy bodies+. 

Auto-splenectomy 

Leucocytosis, thrombocytosis, hyperplastic marrow, 


ceni ‘ c11 transplantation in utero without genetic 

k\ 0 ( 

0 

P O Oqo q 

1 PBS-sIdktoLell anemja^T^ ^ 

Fig.: PBS showing sickle cell anemia 

foot syndrome 
, s a complication of SCD. 

* There are painful infarcts of digits & dactylitis . 

* Presents as bone pain in children. 

* Drug capecitabine can cause HFS. 

* A /] t /a acral erythema. 

Hand foot and mouth d/s 

t is a viral infestation a/w rashes (Not related to SCD). 

, M/c caused by coxsackie virus A16 but may be caused by 
other coxsackie viruses like A 5, 7, 9,10 and B 2, 5 etc.; 
entero virus 71. 

t A similar infection is herpangina. 

] 


ex POINTS TO FOCUS 


A Pure red cell aplasia is seen with Parvo B19, HIV, EBV, HTLV-1 

Giant pronormoblasts are seen in BM (bone marrow). 

A pancytopenia with plasmacytosis and acellular marrow is 
seen in —> Aplastic anemia 

Low reties c/b seen in 

• Aplastic anemia 

• Pure red cell aplasia 

• Fanconi's anemia 

Pancytopenia with hypocellular marrow is seen in 

• Fanconi anemia 

• Aplastic anemia 

• Dyskeratosis congenita 

• Aleukemic leukemia 

Pancytopenia with cellular marrow c/b seen in 

• PNH 


• CDA (Congenital dysplastic anemia) 

Megaloblastic anemia 

Hypocellular marrow +/- cytopenia 

• Q fever . , 

. .. * Legionaires d/s 

Mycobacterial infection • Starvation 

fanconi anemia 

• AR inheritance 

Abnormal chromosomal fragility. Cell fusion of 
Fanconi cells with normal cells produces a correction on 
chromosoma 1 fragility, a process called complementation. 

• 4-IL-6 ttt TNFa, TAFP tHbF 

• Hyperpigmentation of skin, short stature, absent radii, 

hypoplastic/ absent thymus, underdeveloped penis, 

undescended / absent/ atrophic testes, mental retardation 

• Lab/f: Pancytopenia thrombocytopenia, granulocyto¬ 
penia, macrocytopenia. Hypocellular and fatty marrow 
C/c. Increased risk of head, neck cancers 

• T/t: G-CSF 


27.7 


DISORDER OF BLEEDING AND 
COAGULATION 


Paroxysmal Nocturnal Hemoglobinuria (PNH) 

• Acquired intracorpuscular hemolytic anemia ch/by triad c 
complement induced hemolytic anemia + hemoglobinur 
+ thrombosis 

• Etiopatho: 

° Mutation in PIGA gene 

° RBCsaredeficientinDAF(CD55)andprotectin(CD5S 
and become susceptible to complement mediated ly: 
(during sleep mild respiratory acidosis occurs whi 
leads to hypoxia, activation of complements —» R 

cell lysis -> nocturnal hemoglobinuria in 25% patient 

• Cl/f 

° Esophageal spasm, erectile dysfunction and p, 
abdomen are attributed to binding ofHb with NO. 

° Venous thrombosis 

° Pancytopenia, complement mediated thrombocy 
penia. 
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Lahf 

o -l LAP - score 

Gold standard for Dx is: - 

> throcytes - evaluate for presence 
Flow cytometry is also most 


o All coagulation test normal 



MIOtOGr 


Flow cytometry of 

granulocytes and ent 
of GPI-linked antigens, 
sensitive and specific test. 

° Coomb's negative AIHA —> congestive splenomegaly, 
intermittent hemoglobinuria, hemosiderinuria, f LDH 
° BM: - Patients with hemoglobinuria are more likely to 
have a large PNH clone and hypercellular bone marrow 
BM is hypocellular only when a'w aplastic anemia. 

0 Screening tests - Ham’s test, and Sucrose lys is test 
(more sensitive) 

Paroxysmal and nocturnal intravascular hemolysis occurs 
only in 25% patients, remaining 75% patient present with 
chronic hemolysis without hemoglobinuria. 

771: Cyclosporine and ATGH (Anti T-cell therapies) + 
steroids. 


Circulating immune complexes (l eA 

ited in vessel walls. 3+F ' b ri n ) de 

Mild leucocytosis (leukocytoclastic ^ 

elevated ac, ton) a(] ^ ^ 

ANCA -ve vasculitis 
T/t- glucocorticoids 


84 


DIC 


of di s , 


; ea Se / 


Anaphylactoid Purpura (HSP) 

• Commonest presentation is palpable purpura limited to 
buttocks and lower extremities. 

• Self limiting hypersensitivity/Ieukocyloclastic vasculitis 
which involves small and medium sized v/s. 


► Fibrinogen level correlates with sev ' 
bleeding. y 

’ Important causes : Rocky mountain spotted f 

Histoplasma, Aspergillosis, Acute_Pronryel 0 ^ Ma,a hj 

Oh type AK1L) , Liver ds., 

Extensive surgery. y yther riia Vera 

Obstetric causes : IUD.amniotic fluid em b r 
placenta, abruptio placentae °‘ ,srn »retain e d 

M/c symptom: Bleeding. 

Lab/F: 

0 Thrombocytopenia (?BT) 

° Microangiopathic hemolytic anemia 




POINTS TO FOCUS - IN hir~ 

AH coagulation tests are increased except fibrinogen S 
T in PI, APTT (CT), TT, D- dimer and FDP TT 
i in Fibrinogen level and Euglobulin lysis time 


Fig.: Palpable purpura in HSP 

• M/c form of vasculitis in children (M>F) 

• CJ/f 

° Abdom 'nal pain, blood in stool (Melena) is charac¬ 
teristic. 

° Past H/o Atopy 

° Ar,hra, Sia non-migratory (Knee/ankle) 

Palpable purpura, pruritic rashes (Centrifugal) 

° I!™* 1 ,nV0,veme nt “ 40% of the patients. Nephritis is 
adidts) S type (h ' children ) and RPGN ty pe (In 

Lab/F 

° &&ndjd a!eler conr,, 


• Brain > Heart >lun^L- J 

In Acute DIC Bleeding c/c are more. g ^dney 

In chronic DIC (cancer induced) thrombotic c/c are 
T/t - Crvonrecipitaie more ' 

DIC tenot occur in nephrotic syndrome and there is 
hyperfibrinogenemia. s 


HUS 


• 2 types 

D+ HUS: M/c form in children, pathogenic agent it 
the shiga toxin (verotoxin) produced by STEC Ecoli 
0157:H7 (m/c) and 0104.H4 strains. 

D - HUS: Non Shiga toxin associated HUS. These atypical 
HUS (aHUS) are caused by congenital complement 
dysregulation (J-C 3 ). M/c cause is deficiency of factor H. 
Pathogenesis of childhood HUS involves both thrombosis 
and vasoconstriction (thrombotic microangiopathy). 

D+ HUS: >80% cases precede within a week of bloody 
diarrhoea. A/w abdominal pain, cramps, and vomiting. 


CO*" 10 " 

Coo 

nsibi 


oiiib's 


ipathi 


negative hemolylic anemia and n 
' hemolytic anemia (MAHA). Disintegrii 

I 1 arp fminH 


fCpAM TSl3arefound - 

Acquired vascular bleeding disorder (irregularities < 

.Mr endothelium) 


AcqU ired vawu«“ — 

* 3SC ular endothelium) 

# ^rombocytopcnia occurs (other^agidMionje^ 


niai) 



HUS 

TTP 


1 

4 

oetics _ 

T 

1 

platelets___ 

1 

1 

PT/APTT___ 

Normal 

Normal 

rf/an^ _ 

- ve 

+ ve in 20% 

rNS symptoms 

Less 

Common 

Renal failure 

+ 

++ 

A2 e group 

< 5 yr 

3rd/4th decade 

prognosis 

Self limiting 

High mortality 

t/T 

Supportive 

Curative 


, Helmet cells and Burr cells, reticulocytosis, tLDH, 
hyperkalemia in blood. 

» Hyaline thrombi in endothelium of kidney, ARE 

* Unconjugated Hyperbilirubinemia, Hemosiderinuria. 

• T/t is supportive only. Antibiotics should NOT be used. 


27.8 

ITP 


THROMBOCYTOPENIA 


c /f 

Acute ITP 

Chronic ITP 

Age group 

2-6 yr 

Any age 

Onset 

Acute 

Insiduous 

Preceding illness. 

Viral infections. 

SLE, RA,AIDS, 

association 

URI 

Auto-immune 

thyroiditis 

Spleen size 

Normal 

May be normal 

Complication 

Rare 

Intra cranial bleed 

T/t 

Supportive 

Curative 


• PBS: i in no. of platelets with relatively large forms seen 

* BM: tno. of megakaryocytes. 


' - uaay not palpable 

£22L£i2L ^Mon is diagnostic 
Rx in Adults: 

Larg e doses of steroids (prednisolone orally) 

or in failed cases -> splenectomy 

Plalele, concentrate, ,f„ r life „, realeni b| 

Platelet counts <10,000). 

Rx in children'. 


° Acute ITP is usually self-limiting. 

0 Oral prednisolone (2 mg/kg)T platelet counts in 3-4 
days. 

IVIG (or Anti-D/Anti-Rh antibodies) are indicated if 
there is: - 



A. Risk of life threatening bleeds (ICH. G.l. h’mge, 
severe menorrhagia etc.) 

B. If platelet count < 10,000 with minor purpura or 
counts < 20 x 10 9 /L with mucosal bleed in children. 

° Splenectomy is the definitive T/t. It is indicated in in 
symptomatic patient with chronic ITP. or in case of 
failure of above T/t in acute ITP. 

0 Spontaneous bleeding or Platelet counts < 10,000 is an 
indication to start platelet transfusion. 


TTP 

• There is deficiency of vWF metalloprotease (ADMTSP) 

• Microangiopathic hemolytic anemia 

• Thrombocytopenia, Hyaline microthrombi throughout 
body, purpura (Hence the name TTP). Thrombus is 
platelet rich. 

• Pentad of: 

° Fever 

0 Thrombocytopenia 

0 Microangiopathic hemolylic anemia (MAHA) 

° Neurological deficit 
° Renal failure 

• Rapid onset, fulminant course (fatal) 

• BM: Megakary ocytes normal or T 

• Death is d/to intracerebral h'age 

• Lab/f: Coomb’s -ve hemolytic anemia with schistocytes, 
leucocytosis. 

D/d: APTT, PT are normal in In TTP while these are 
abnormal in DIC 

• Level of platelet IgG and C normal 

• Gingival biopsy +ve (30-40%) 
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Rx.: Use of 

plasmapheresis 
Glucocorticoids 


exchange transfusion, intensive 


of exchange 

sis (curative) coupled with infusion of FF1, 


Coagulation Tests 


cn. POINTS TO F OCUS --- 

+ Evan's syndrome is UP + AIHA. Seen in pregnancy. Most of the 
patient remain asymptomatic. 

HELLP syndrome is elevated liver enzymes with thrombocyto¬ 
penia in pregnancy. 



Thrombocytopenia 


I • itp 

• CVD (SLE, OLE) 


Platelet Defects 


27.9 


COAGULATION DISORDERS 


f/def Mode BT CT Remark, T/t 
(APTT) 


Taptt 

(orptt) 


ir ; trin sicPathd^T ct 


• Reflects clotting time (cr) 

• Heparin at low concent™r 

• TAPTT is seen in def. of " 


- Factor 11 ,12, HIVIWK (wifh 

bleeding) ^ no 


Tpt 


1 Immunologic 

Non-immunologic 

1 (Coomb's positive) 

(Coomb's negative) 



■ Abnormality of platelet j Seen In 

• Aggregation 

Glanzman's thrombosthenia 

• Adhesion 

vWD 

Bernard Soulier's syndrome 

• Secretion (a granules) 

Grey platelet syndrome 1 

• Secretion (Dense 

Chediak Higashi syndrome, J 

granules) 

Wiskott's Aldrich Syndrome, 


■Facto, 8.9 (with severe bleed . 

• Screens extrinsic/tiss Uefart '" 8) 

dependent pathway tor 

■ Warfarin therapy 

■ Early vit, K deficiency 

■ DIC, Liver ds. 

■ Factor 7 def. 

Taptt and T PT • Screens common pathwav 

of factor X a V after activa t i Qri 

■ Heparin therapy ( at high Conr 

■ Factor 1, 2, 5,10 def. entr atio n i 

■ Vit. K. def. (late) 

A specific test for conversion off, v 

to fibrin) ° r,n ogen 

• Tin afibrinogenemia 
After heparin treatment 
DIC 


TTThrombin 
I Time (TT) 




Conditions which inhibit platelet d| U p 

• Aspirin ingestion B 

• Qualitative dysfunction of P lat e | et 

• VWD, Thrombocytopenia 

• Renal ds (multiple myeloma) 

• Scurvy 


1 Hemophilia A 

1 (Classic h~) 

j VIII 

lx R 

In 

TT 

I F VIII 

1 concentrates, 
EACA 

I Hemophilia B 
j (Christmas ds) 

r 

lx R 

N 

T 

Cryo (FFP, 
factor IX) 

1 Hemophilia C 

|xi 

AR 

N 

IT j 

M>F 

1 Parahemophilia 1 
/(O wren's d/s ) / 

V 

AR 

1 



Both M, F 
affected 

JvWD /, 

J (Pseudo- L 

/ hemophilia) j 

VIII + 

'WF 

_j 

AD 

TT 

11 

T 

1 ( 

FFP, F VIII, 
desmopressin 


» Hemophilia A: Caused by deficiency of AHF (f 

8). Spontaneous bleeding not common but when acf* 
bleeding start hemostasis is not achieved Patients^ 
always male as it is transmitted as a X-linked recessive 
trait. Platelet counts are normal or raised. Correction of 
APTT with adsorbed plasma (and not with normal serum) 
in favor of hemophilia A. 

Hemophilia B: Also k/as Christmas d/s. Correction of 
APTT with normal serum goes in favor of hemophilia B. 
vlVD: char/by decreased/defective vWF which is ahv 
secondary decrease in factor 8. 

POINTS TO FOCUS ~ 


Among the dotting factors, factor XII deficiency, does not 
produce bleeding but thrombosis. 

A- Clot solubility test in 5M urea is performed for factor 13 
deficiency/defective cross-linking 
Rapid dot lysis for a-2 plasmin inhibitor 
^ Parahemophilia is d/to factor 5 deficiency 
Ora! anticoagulant therapy is monitored with PT. 


. myeloproliferative disorders are: 

iron's 



3 athic myelofibrosis 


„ Esse 


n tial thrombocytosis 




ytherrua 


ia Vera (PV) 


AfC2 exon 12 mutation 


, jrSR and i or -nt erythropoietin 
,' rina | arteri al Sp0 2 rest all Ted 
I jic (leucocytosis) 

I pec i cell mass and Hct -> T Viscosity -» T Systolic BP 

f platelets 

T Spleen 

T turnover of Hct -> TSerum LDH, Uric Acid 
f T LAP score 

T risk of both bleeding and thrombosis 
Histamine release -> itching. 

Neurological symptoms (headache, vertigo, tinnitus) 
Bleeding from GIT, epistaxis 
T/t: Periodic phlebotomy. 


HCC or hcmtnmi U "Hemangioblastoma, 
, pheochromocytoma, meningioma 

Essential Thrombocytosis /Thrombocythemia 

'loprotiferative disease characterized by TtT platelet 
p° Wlthout a °y recognizable stimulus 
atelet aggregation within microcirculation results in 
arterial, venous thrombosis, 

• Easy bruising 

• TIA/Frank stroke 

• Platelet count >4 Iaks/(uL 

• Large platelets/hyperdiploid cells, megakaryocytic frag 
ments present 

• Hypergranular platelets. 

• Mild tTLC, Normal Hb. 

• Splenomegaly is not seen. 

• T/t: Aspirin + Hydroxyurea. 

El POINTS TO fOCUS' 


j 


F" Since l/3rd of platelet mass is normally sequestered in the 
spleen, splenectomy will T se the platelet count by 30% and 
vice verse splenomegaly (as in lymphoma, leukemia, mps) 
leads to 2°thrombocytopenia. 

"F Secondary/Reactive thrombocytosis (Ciesbock syndrome) 
is seen in —> Chronic infection, chronic iron deficiency,Post¬ 
splenectomy, RA. 


Interpretation of Coagulation Tests 


Ipiat. 

I count 

BT 

aPTT 

PT 

TT 

Fibrinogen 

FDPs 

Possible cause 

Example 

1 

N.T 

N 

N 

N 

N 

1 

i 

production,sequestr n 

Radiation, 

splenomegaly 

N 

T 

N 

N 

N 

N 

N 

Platelet dysfunction 

Drugs (ASA, NSAIDS, 
clopidogril, uremia) 

N 

T 

T 

N 

N 

N 

N 

Severe vWF def 

vWD 

N 

N 

T 

N 

N 

N 

N 

Factor deficiency, 

Factor inhibition 

Low dose heparin, 
poor collec" 

N 

N 

N 

T 

N 

N 

N 

Factor VII def. 

Early liver ds/ vitK 

deficiency 

N 

N 

T 

T 

T 

N 

N 

Multiple factor def. 

Late liver ds/ late coumarin 
def,heparin 


T 

T 

T 

T 


N 

Dilution of factors/ 
platelets 

Massive transfusion 

1 

t 


T 

T 

i 

T 

Hypercoagulable 
state, i produc" of 
factors 

DIC,advance liver ds 

A 
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Myelodysplastic Synd., Myeloid Metaplasia 





• i^lioitaiic Wwk AML and 

• A IHtea ww« >3 ®-® IFAB) />20% (WHO)^ 

[Leukemia Whereas <319% Masts in the ICa1 ' 


syndrome 





sjfMfrfsmfe 



gftNJp 

a5^tv^,cdWKb 


QfWL'trArftoJtWh 




/Q7f 

(tk//Wt<&Sr 

lig&fF 

ffcawh 

t»iW) 

T#t 


r>^<a5tfc5iKnT^ds 

tramspbastfsi ^ * m ''/ 


TiWcfite&tets, 

QHarttf^e^fs, 

Ffi^msritsterob 

[fir/&pi rn&Mtb | ft*psy 
Tftt.VtftiWtyJ&bJ fM Uj ’ 


LEUKEMIAS 


W>M 

• lIl-MIW ilLfo ^^-,t 11 

tetifemift)). 

°° ^rhAk^K^)y^r^?tllL 

• 4Wl ifs frfc rfUfc Iftok feffilfc ilh oitilrifftfli ftfldl qmmil] mffc 

o»«<!t. 

Wftet foJlftMtfr Qlr W&t f)tf$gh$3fc ifc s$S£h ifh 

jiWi ifpatii) 


lleiikeroia 
idhxnniclletikflima. 


ALL 

• Ifirf^ntxriicfiufrarsffnrMJL tone 


m ^ 


Determinants 


Favourable 


2^(fena/fe 


Ttfi; 


GjycfggT^Ttes 


•iSSi/ES® 


av ourab| 




WtWwrBjjrfhiiflK,, 

tnteomy 




Trrarvita^ton 


rr<siTm^gemsTtt 


inrnuwtitsnttrtype $&Vly(pw^sj|| 



wmvftte 


i 5W#Vftt&» 

• Wnifmdirasit&All 

<Hh 


wkffggnwrtt 


' QTffci nv*dft«mgrtt 


• iWWMjfyjswd! imnriiwanwtei aixe dhe Sliest q,^| 

oiterntf Bfrid tfc ffed umoffqjJi iUihooU limitoma 

• Leukemia cv///.y i te ttht- iftf?TJtttft(OTi llaiAto^^ 

Qjrtlharr[p-rt«Jir«o-re i/rtft) Hte ojptfiemus, Khe (iterms (»r% 
54ih«iUtfc, rfisdiiiug ifo qjlfritellly itffemiffaiyfe «UBm^ 
fteirmfc. llmmuntihtetodhmafcfrcy sHmws atmtfty ^ 
rrn^<ijp^r»«<iitg^ i ftflllrftftfd^ o^lfe onrfi m^gaii^ /for <DKa 

^wb(^c«o)M«redt\Wl{ht{jftcHiygH^fec^A^^2. 



Fig.: 



* 5£—■ 


Cytogenetics 

ci/f. 

Cytochemistry 


__ f 




im- 


aturetYPe 
( AML without 
differentiation) 


A ML with 
saturation 

M/^P 6 

, , Acute 
,Mj promyelocytic 
leukemia (APL) 


t (9:22), 

Philadelphia 

chr. 

t (8:21) 


MPO.S8 + 


Mi 


M 5 


^yelomonocytic 

Naegeli type 


Monocytic 
Schilling type 


Erythrocytic Glycophorin+ve Old age 

6 Erythro-leukemia bizzare Megaloblastic 

(Di Guglielmo d/s) multinudeated anemia is 

erythroblasts 


seen 


M 7 Megakaryocytic M/c AML 

7 Megakaryoblasts* in Downs 

syndrome 


Antibody Vs. 
VWF 

Myelofibrosis 


• AML is a/w Down, Patau, Klinefelter’s, ataxia telangiecta¬ 
sia, Fanconi anemia, sideroblastic anemia. 

• Auer rods are seen in AML arising from myeloblasts (M 3 ). 
Auer rods are not seen in CML and monocytic type of 

AML. 

• Leukemia developing in myelodysplastic syndrome -» 
AML 

• Normal cytogenetics, deletion of X or Y, translocations 
t(8: 21), t (15:17) and mutated nucleophosmin has a 
favourable prognosis. 

• CD34+, TdT positivity, FAB type MO, M6, M7; presence 
of dysplastic megakaryocytes, monosomy has a poor 

prognosis. . f 

• Retinoic acid and Arsenic trioxide is used for the tt o 

AML (M3). 


Marker Enzymes m Leukemia 


Chloroma* 

Auer rods* 
Leukemia cutis 

t (15:17), PIC is common 

Multiple Auer rods, 
excellent response 
to tretinoin 

Inversion 16,3,7 Good prognosis 
3q LN-pathv. 

rearragement eosinophilia 

NSE+ 

Gum hypertrophy 
Organomegaly 
LN-pathy, 
skin infiltration 
NSE+ 


Leukemia 

MPO 

Sudan 

B black 

NSEor 

chloroacetate 

esterase 

TRAP 

PAS 

• AML 

* 

VA 


*■_ 


• AU 

~ 

-**■ 

- 

“W 

-e 

• CML 


— 

' 



• HO. 

- 


- 

-k- 


• CLL 

— 

- 


•v. 



Leukocyte Alkaline Phosphatase Score (LAPscore! 

• LAP scores are hjnes% 1km- im CML toft mwe 'fok 
during bbst crisis <ar acodenflaen phase, li?m tAJP ot 
are also seen in PNH 

• LAP is high in -» Policy skerm, leukoma wWrkrb, 
infection. 

CLL 

• In typical B cell CLL, trisomy 12 wmvsyk a ijwarcr 
prognosis. 

• Cytogenetics:- del I3ql4, dd II, tf®*' 

translocation is involved in CLL). 

• CLL is positive for CD19,20.23 and CJ75, 

• Proliferation centres in lymphnode* is 
CLL. 

• Richter syndrome: CLL tnuislbrmutioft. mto Diflust Large- 
B-cell lymphoma. 

CML 

• CML is also known as "Disease •filfins^'IltfothitfiWidte 
for which the word Leukemia was used! 

• A/w massive splenomegaly. 

• Only leukemia with thrombocytosis ->CMlL ((T RIateIfc»S>. 
tNeutrophils, Eo, tbaso) 

• In CML sometimes the symptom isaidraggmjsensaliohtn. 
abdomen due to extreme splenomegaly^ 

• Persistent splenomegaly despite continued! therapy >& 3 
sign of disease acceleration 

• Lymphadenopathy if present pig is poor 

• Ph chromosome is associated with poocprognosis, 

. PAS + V eJI1y^lqMasts x p|W^ydQCS^?§^^E^^) 3 ^2^ a ^^ 

CPPn in ALL (but TdT and B-cell matters may be W 

CML) 
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r 1 2 and vitamin H12 binding 
extramedullar)' hematopoiesis 


• Serum l eve^ °l vitamin 
is increased 

• Blood smear reveal 

(Jiepatosplenomegafy) tem^irop_££ils. nucleated red cells, 

myelocytes and promyelocytes 

• BM aspiration show hypercellularity. 

• T LDH and t ALP 

• Splenic infarcts may be present 

• Risk of developing acute leukemias.having aggressive 
course 


LYMPHOMA 


27.12|_ _ 

MYCOSIS FUNGOIPES 




afmroioGY 


Peripheral blasts 
Marrow blasts 

Peripheral 

basaphilia 

Thrombocytes 


Accelerated 

Blast 

phase 

phase 

10-19% 

> 20 % 

10-19% 

> 20 % 

> 20 % 

- 


> 10 lakh/pl 


• Also k/as “cutaneous T-cell lymphoma” H as 

course. Begins in skin and may remain conn ^ in dol em 
longtime. '"*'***£ 

• Involves CDf T-helper cells. 

• Involves skin, LN and other organs 

lymphadenopathy). errnato Pathj c 

• When neoplastic cells enters peripheral bl 

is k/as Sezary syndrome (Erythroderma ? d Strear n it 
tumour cells). c * rc ulati fl g 

• Radiotherapy is given in early stage in form 

electron irradiation (whole body radiat' ° t0ta,s| un 
Palliative t/t in late staees. IOn ** ler apy) 


Palliative t/t in late stages. 

• In skin “ Pautrier’s nricroahsrp^o .:" 

- ■- tJic seen 

EJ POINTS TO FOCUS 


Juvenile CML: 

Usually presents in children below 2 yr. Erythrocytes have 
r eta! characteristics like Hb-F, i-antigen score. 

JN9t aAv Philadelphia chromosome. 

DOT for CML: Dasatinib> Imatinib 
CMML: WHO criteria indudes:- 
0 Unexplained monocytosis (> J 000/grl> 

0 Philaderjhia chromosome negative 
0 < 20% bias? in bone marrow 


■F Granulomatous microabscess are seen in a lymph n d 



scratch d/s (Oculoglandular syndrome) caused h ^ ^ 
henselae. ** Barton 


HODGKIN'S DISEASE (HD OR HI 1 


Monocytosis Tor > 6 months. 


/ 


HAIRY CELL LEUKEMIA (HCL) 


• B-cell neoplasm d/tc EB V. 

• Monocytopenia, massive splenomegaly, vasculitis 


• Reed Sternberg cells (RS cells) are hallmark of HD th 

are neoplastic T or B lymphocyte cell origin and h 
characteristic “Owl eye appearance”. ° have 

• M/C HD iS n ° iU '" r SCler0Sins ^ b-' fa India 

mixed ceJJulanty type is more common. 

• M/c type of HD in females is nodular sclerosing type ot h 

types are more common in males. er 

» Rye classification of lID: 


• Cause of death: Legionella pneumonia 

• D, d from CLL: HCL is TRAP +ve (Tartrate resistant 
acid phosphatase), CD25+ve and CD 103 +ve. 

• BM biopsy is essential to make diagnosis (absolutely 
indicated) which shows a pattern of fibrosis with 
infiltration of malignant cells. BM aspiration show dry' 
tap, on biopsy BM is very hypocelJular but not dysplastic. 
Large aggregates of CD20 + lymphocytes are present. 
Splenic red_pulp MC site of neoplastic proliferation. 

T/t. Cladanbme (other useful drugs: Pen tostatin, a-IFN) 


U Features 

Cell type 

RScell 

Lympho 


1 Lymphocyte 
| predomi- 
j nance 

Popcorn cell 
(Polypoidal), 
Land H cells 

I + 

-h-h- 

Best/ 

excellent 

1 Nodular 
| sclerosis 

Lacunar cells 

-H- 

+++ 

Good 

| Mixed 
jcellularity 

Monocudear 
type RS cell 
(Classic) 

+++ 

++ 

Intermidiate 

1 Lymphocytic 

1 depletion 
(type 

Sarcomatous or 
pleomorphic 

RS cell 

++++ 

+ 

Worst 




ing of lymphoma includes -> CXR, CAT 

^ ^ c _«* V*ir\ncv r 


<’Lcmarrow “f 

nnd w . nV0lveme nt is common in nodular sclerosing 
• ^ typC is CDI5 + and CD30 + but LP is CD20 + and 


All a ddii> u “- 
CV* 5 ' \ s usually present in stage IIA. 

i|pP 3,,c , n cin ole group of nodes +nt as -> Cervical nodes. 

;>ll involvement is rare. 

stage . 

, ft° r ‘‘focalized ds) -> Radiation. 

(A- llA R |Y _> Combination chemotherapy with ABVD 

StaS e 11 , A dria-, Bleo-, Vine-, Darcarb-) 

„,(.ini cn ' 


editions having RS cells -» IM, Mycosis fungoides. 

A . 0 f hD depends upon -» StagingfAnn Arbor staging) 
A _ _ .v ;«• _iM/r M/r in females M/r inunluomon, 


] 


A sclerosis is -+M/c, M/c in females, M/c involvement 

* mediastinum. 

hocytic and histiocytic variants (L+H) of RS Cell are seen 

* ^^oev s/c predominance type of HD. _ 


Hodgkin 


s Disease vs. NHL 



T^imodal peak in 20's and 50's 
(involves younger people) 

, B . sv mptoms are common 
Fever, night sweats, weight 
loss 

. Localized IN pathy 
• Contiguous spread to LN 
Less extranodal spread 


Usually involves elderly 


• Rare 


• Generalized LN pathy 

• Random spread to LN 

• Involves Waldeyer's ring, 
skin, GIT (extranodal sites). 


non-HODGKIN'S LYMPHOMAS (NHL) 




-- - -V rvvua 

* 0mal1 M/C ^ °f NHL -» Diffuse Large B Cell 
a ... Lymphoma 

/c type of NHL in children -► Burkin's lymphoma 
/c NHL in AIDS patient -> Immunoblastic lymphomas 

____ (primary CNS lymphomas) 


NHL Type 

Cell type 

C/F 

Resemble 1 

Small 

lymphocytic 

B cell 

Adults 

- | 

Follicular 
(Small cleaved) 

Bcell 

Adults, 

overexpression of BCI2 

1 

Mantle cell 

Bcell 

Adults 


Diffuse large 
B-cell 

Bcell 

Adults 80%, 
in brain in HIV pt 


Lymphoblastic 

Immature 

T cell 

Children, 

+nts as ALL and 
mediastinal mass 

ALL 

Burkit's 

Bcell 

M/c NHL in Children, 
A/w EBV, Jaw lesion 

' 



HEMATOLOGY 



Fig.: Specimen of non-hodgkin's lymphomas 


BURKHTS LYMPHOMA 


• Classification 

° Rappaport’s: based on pattern and size of cell (nodular 
and diffuse) 

o Leukes-collins classification - based on marker study 
° Working formulation - based on natural history and 

response to T/t. 

• Prognosis: 

0 Nodular have more favorable than diffuse 

o Lymphocytic (small cells) have more favorable than 
histiocytic (larger cells are called histiocytic) 


B-cell lymphoma 

It was initially seen in African adolescent boy as jaw 
tumours. It may spread to extranodal sites such as bone 
marrow and CNS (meninges may be involved) and 
peripheral lympadenopathy and or intraabdommal mass 

It is a high grade small non-cleaved, lymphocytic 
lymphoma. It has high mitotic (proliferating) activity. 

It is one of the fastest growing neoplasm. 

, M/c site Is abdominal cosily (Payer's patches of small 
intestine in boys and pelvic cavity in girls) 
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4AJD106Y 


• AML 


, /«-j4) mainly ; sometimes t 
• AAv EBV, translocation t ( . 

(2;S) or t (S:22). nter B-cell markers 

Express surface IgM. jn Africans 

0)19, CD-’O.CDIO-Mil) BCL«,C» ^ ^ jn ^ 

• On microscopy Marry • 

macrophage form stars. involves extensive 

. T/.: Should hesin »ilhin -IS » °^^ " ° Zphy^,ic 
chemotherapy using cyclophosphamide. Propn> 

CNS irradiation/ chemo is mandatory. 


leukemia/Lymphoma 


+ ve CD -ve 
CD 

Markers 


MPO +, 

Sudan black+ 

Chloroacetate 
esterase+ 

MSE+ 13, 33, 34 

Glycophorin A+ - 

41,61 

PAS+ 

Surface Ig 5,19, 23 FMC7- 

TRAP+, FMC 7+ 19, 20, 5, 23 -ve 

25,103 

Surface Ig +ve 5,19,20 23 -ve 

for cydin D1 

Bel 2,6 10,19,20, 5 

Surface Ig+ve, 22 
t (14:18) 

20, 45 5, 3 

EMA, Aik + 3, 30 15, 20 

Tdt 19,10 

Tdt + 19,10 

Cytoplasmic IgM 
heavy chain 

Surface Ig 10,19, 20 34 

Bel 6 10,19, 20 5, 

Bel 2 -ve 


AML [Monocytic) 

[• AML 

(erythroleukemia) 

[• AML(M 7 ) 

ALL 

|* CLL(SLL) 

I* HCL 

MCL (Mantle) 

| • Follicular 

I* Diffuse (DLBCL) 

I • Anaplastic LCL 
| • Precursor B cell ALL 
I • Early Pre B cell ALL 

|* Burkitt's 

• Follicular 

* Granulocytic MPO +, 

sarcoma/chloroma Lysozyme+ 

1 Hodgkin's (Classical) 

Lymphocytic 
predominance type 


15,30 

20, 45, 15, 30 

79a 


pri POINTS TO FOCUS 

A CLL (SLL) -* CD 5* 23* 

A MCL(Mantle) -» CD 5* 23- 

■y HCL -> CD 5 23~ 

■y ALL+HES -» CD 5 23- 



POINTS TO FOCUS 



A Follicular lymphoma has overexpressi 
chromosome 18,t (14:18). '° n 

A ALL with hypereosinophillic syndrome (An 

positive pre-B immunophenotypes ( +Ve Td ^ S> » ch Qr/ 
22) negative CD23, 5, 7 and myeloid mark ' e ^ ^ f 0 


13. In PBS granular blasts present, very high Pe ^ Co H 


er °lbh 


i°od 


eosinophilia. Common in male at 4 years ag e 
<3- In eosinophilic leukemia -> eosinophilic blast 
■y Plasma cell leukemia -> > 20% plasma cells 

plasma cell count 2 x 10 9/> . In PBs > °bso| ute 

■y Splenic lymphoma with villous lymphocytes 


19, 20, 22, 796 FMC7. 


+ve 


Co 


4- Mesenchymal stem cells lack typical hematop • 
namely -> CD3, CD14, CD15. °' Cf ' c 


HISTIOCYTOSIS-X 
(LangerhansCell Histiocytosis) 

• 3 diseases are included in H~ 

° Eosinophilic granuloma (MC and benign form) 
o Hand Schiiller-Christian disease 
° Litterer-Siwe disease (most aggressive form) 


“ 

Eosinophilic 

granuloma 

Hand Schuller 

Christian 

Disease 

Letterer Siwe 
disease 

M/c site 

Skull 

Skull 

Diffuse 

Bony lesion 

Unifocal 

lytic 

Multifocal 

lytic 

Multifocal 

cystic 

M/c 

Commonest 

form 

— 

Agressived/s 

Character¬ 

istic 

Geographical 
skull (punched 
out lucencies 
in skull vault) 
Vertebrae 
(single vertebra 
plana) pelvis, 
femur 

Triad of 

+ 

Diffuse 

eczematous 

Exophthalmos 
+ Dl + Lytic 
lesions in skull 
(Calvarial bone 
defect) 

(Mn: DEL] 

rash 

Splenomegaly, 

Pancytopenia. 




pnlNTS TO FOCUS 


J 


w* Eosinophilic granuloma is the m/c cause of single vertebral 

* ^ collapse in a child with intact disc space (single vertebra 

piano __ 

II histiocytosis cells are CD, a positive and Langerhans 

ce lls are HLA DR+ve 

Characteristic of all H~: Langerhans’ granules (They 

* e Tennis Racket appearance) or Hx Bodies (Birbeck’s 

granules) 

Histiocytes (modified macrophages) have coffee bean 
nuclei. 

Lctha! niiclline granuloma is a NK. cell tumour. It is 
destructive lesions of the nose and the deep facial tissues. 
It ma y occur in 3 entities: midline malignant reticulosis 
(polymorphic reticulosis), Wegener's granulomatosis, and 
malignant lymphoma. 

MUL TIPLE MYELOMA (MM) 


Clotting abnormalities ( 1 , 2, 5, 7 , 8 factor) and 

hyperviscosity (less common) 

• MM is a/w hypercalcemia which leads to metastatic 
calcification in kidney. 

Renal failure and amyloidosis may occur late in the course 
ot d/s. 

• M-componenr. usually d/to lgG (53%) kappa 

• Serum p 2 microglobulin is most important single 
powerful predictor for prognosis 

• Poor prognostic factors are High labeling index, 
\IDH, Tthymidine kinase, \ - light chain have poor p/g 

• Kidney primary amyloidosis (not secondary), renal 
tubular necrosis, tubular cast in urine 

• Patho/f: 

0 Flame cell (cells with fiery red cytoplasm), 

° Mott cell (multiple grapelike droplets), 

0 Crystalline rods and Dutcher bodies 
° Russel bodies and plasma cells are seen. 

• Alkaline phosphatase level is normal . 

• D/d 



HIWIMOLOGX 


Also k/as plasma cell myeloma. 

Classical triad in D/g. 

Marrow plasmacytosis + Lytic bone lesions + Serum or 
urine M-component 

Alkaline phosphatase level is normal 

TESR, hypergammaglobulinemia, hypercalcemia are 

characteristic findings 

t Urea/creatinine, and uric acid, A/G ratio reversed. 
Diagnostic criteria for D/g of symptomatic multiple 
myeloma: 

1. M protein in serum and /or urine. 

2. BM plasma cells or plasmacytoma 

3. Myeloma related organ or tissue impairement. 
Cytogenetic abnormalities: 

1. Deletion of 13q 

2. Translocations involving Ig heavy chain locus on 
chromosome 14 like t (14:4), t(14:l), (14:6), (14:16). 

M/c sites of lytic bone lesions are vertebrae 66% > ribs 
>skull>pelvis > femur. 

Lytic lesions result in bone pain, pathological #, cord 
compression etc. 

* Bone pain is m/c symptom which involves back (spine), 
ribs, sternum. 

* Infections: m/c pneumonia, pyelonephritis 

* Lab/f: Anemia is normocytic normochromic type, 
hyperuricemia, TESR 


Monoclonal gammopathy of undetermined significance 
(MG US) 

° Marrow plasma cell <10% 

° M-component <30gm/L 
o No evidence of B cell proliferative disorder 
° No myeloma related organ damage 
Smoldering myeloma (Asymptomatic myeloma) 

° M protein in serum > 30gm 
o BM plasma cells > 10% 
o No myeloma related organ damage 

T1 POINTS TO FOCUS [ 

4- Bence jones protein is a monoclonal globulin (orimmunoglobin 
of light chain), found in blood or urine of 2/3 rd MM potients, 
mostly derived from MEU chains 
4- Lymphoplasmacytoid lymphoma is the tissue manifestation of 
Waldenstor's macroglobulinemia. Patients often have t IgM 
proteins. 

4- Salmon Durie staging system is used for MM. 


Waldenstrom Macroglobulinemia (WM) 

• Involves bone marrow but does NOT cause lytic bony 
lesions, pathological #, hypercalcemia, renal d/s 

• 20% excrete light chain IgM kappa (characteristic IgM 
spikes) 
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AAv Lymphadenopathy and hepatosplenon 
(which is not seen in MM) 


O 

O 

o 


Hyperv iscositv svndro nK 


F pistaxis. visual disturbance . , 

CN'S svmptoms (like transient paresis, P er, P^ 
neuropathy, headache much more common than MM) 


Lymphoplasmacytic Lymphoma 




Tissue manifestation of WM 

A/w chronic hepatitis C 

Tumour cells are CD5 +ve 

Patient often have monoclonal IgM protein. 
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BLOOD TRANSFUSION 


BLOOD TRANSFUSION (BT) 

• Normal blood volume is ~ 80 ml/kg in children, 70 ml/kg 
in adult male and 60 ml/kg in adult females. Blood volume 
in healthy adult is 5-6 L. 

• Whole blood required for transfusion is 20 ml/kg. Blood 
products (FFP, PCV, platelets) are given 10-l5ml/kg. 

• Platelets preferably should be stored at room temperature 
(>24°C). 

• lOmL/kg transfusion of blood in children in severe anemia 
raises the Hb level by ~ 2.5 gm%. 


Changes in Stored Blood 


1 InRBCs 

In plasma 

Others 

Progressive -l of 

t K*andNH 3 

Thrombocytopenia 

intracellular 

T Citrate and lactate 

Micro aggregates 

ATP, K* and 2, 3 

T Labile clotting factor 

formation 

DPG 

(left shift of ODC) 

(esp V and VIII) 



• Red cell survival is related to cellular level of ATP. The 
addition of adenine (CPD- A), is preferred as blood can be 
stored for 35 days. 

^ evver additive solutions like AS-1 (Adsol), AS-3 
stor a triC€,I) & (Optisol) allows considerably longer 
Sl °^ re d cells upto 42 days. 


he 


Hazards of Blood Transfusion 
D/s transmitted by BT/ blood products 

• V’iruses 

o HCV (non-A non-B hepatitis) HBV 
HAV, HGV, CMV ’ Uenj *h ne 

o HIV, HTLV I, II ‘H 

° Parvovirus B-19 
o West nile virus 

• Bacteria 

Red cells and platelets are source of i f 
most bacteria do not grow well at cold tern T' 0 ”' Bec au 
RBCS and FFP are not common source?^ 6 ’ 1 ^ 
contamination. Exceptions are: oF ha 

° Yersinia, Pseudomonas -> can grow 
0 Coagulase negative staphylococci -> c/b 
platelet concentrates lratls 

o Syphilis -> by fresh blood only 
° Brucellosis 

• Parasites 

o Plasmodium (malaria) 

° Trypanosoma cruzi (Chaga's d/s) 

• Tickborne infections 

° Babesia 

° Ricketsia rickettsii, 

° Colorado tick fever 

• Prion d/s 
° CJDs 


at -6»c 


acter ial 


Smi «edb v 



POINTS TO FOCUS 

4- M/c infection transmitted by BT is -> CMV 
+ M/c cause of post transfusion hepatitis -> Hepatitis B 
4- M/c bacteria contaminating packed cell -> Yersinia 
enterocolitica 

4- Acc/to national blood saftey programm mandatory tests 
before BT include: For HIV, HBV, HCV, malaria and syphilis 
4- HEV is not known to be transmitted by BT. 


Transfusion Reactions and other BTAd/R 

• Febrile non hemolytic reaction is the m/c reaction seen after 
BT. Caused by AB antibody directed against leukocytes 
and HLA. 

• M/c cause of coagulopathy in massive blood transfusion is 
-» Dilutional thrombocytopenia. 


,hl ^'.sociatea™ 1 "* _ - --v: 

p iratory dlStr£SS (ARDS) Wilhin 6 hrs 0 f 

r 4 C Ut e f 

’ ,<aiog=" ic P ulmonary edema ' 






|lin iia 

t achyP nea ’ fever & hypotension - 

.vsP nea ’ «... a iveolar infiltrates. 


p ysp Fluffy alveolar intlltrates - 
C * R: diomeg^Y’ n0 pleural efFusion - 
. h'° c3r 


2 

3 

4 

5 


e iood Tran^ sion 

l/" . eit her 5000 ml blood (whole blood) is transfused 
(vfin^ as A .jngie transfusion of >2500 mL 

°f bl °od causes. 

>|3 sS,V ^rmia, h]T nralcemia ' - hvp erkalemin, ~ r tnboli L 

H)f° thC osih-hyV oma R nesemia - 
|(li2^2sjl5ated to repeated transfusion of blood 
{IfiS^^^i^dtransfusions. 

nn n on mismatched blood tranfusion reaction -4 

*,c\ done 

. t coomb's test. 


7 

8 
9 


10 

11 


12 

13 


~ Flb rinogen 
~ Prot hrombin 
* Thr °nabopi as ti n 
~ Calcium 

= ^ve^ labi ' efaC,0l6 * Nil 
= AHF 

“ Christ mas factor 
~ StUart power factor 

factor a c thr ° mboplastln antecedent, antihemophilic 

= Hagernan factor, glass contact factor 

Laki Lorand factor 

[M". Fir Papp U to Calcutta pahucha nahi 1,2, 3,4 5 
8, r| C ^ r ' StmaS ’ Stuart P lanned hindu ladki 7, 

“ 1S eXClus,ve t0 the extr '™c system and hence it 

not consumed in the clotting system 



HEMATOLOGY 


COMPONENTSTHERAPY 


f PCV 

1 (Red blood cells) 

=FP ( 

-ryoprecipitate p 


Description 

Whole blood- 1 

plasma 1 

Plasma frozen within 8 hours of | 

donation contain at least 0-70 U/ 1 

ml of factor VIII 

Precipitate formed when 
: FP is thawed at 4*C 

1 

Storage 

1 - 6 *C 

-18°C or less for 1 yr 

-18°C or less for 1 yr. 

Only blood product which c/b 1 
stored at room temp, at 20 - 1 

24*C for days) ! 

Content 

HCt 70% 

All coagulation factor and plasma 
proteins Factor XIII (30%) 

Factor VIII (80-100 U) 
Fibrinogen (100-200 mg) 
vWF (40-70%) 


Indications 

Anemic pt in 
compensated CCF 
Surgical Pt. 

• Coagulopathies a/w liver d/s 

• Reversal of Warfarin therapy 

• DIC 

• Massive transfusion 

• AT 111 deficiency 

• Isolated coagulation factor 
deficiency 

Hemophilia A and B 

• Cong/acquired aplastic j 

anemia 1 

• BM infiltration with leukemia 1 

• Myoablative chemotherapy 1 

• DHF 1 

• SLE 1 

Others 

1 unit of PCV raises 
Hb by 1.5 to 2 gm% 

Each unit of FFP t clotting factor 
by 3% 

Prepared from multiple 
donors, risk of infection is 
high 

1 unit of platelet t the count by 1 

10,000 1 
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Among the coagulation 


factors, factor XII deficiency does Compatible Blood Groups f or Pa(i 


e nts 


not produce bleeding, but thrombi ' plasma 

v\VF is present in platelets, endothel.al cells and P 

along with factor S 

Cryoprccipitatc contains -> hmnectin + 

Factor 8 + v\V F multi,ner + + fibronectm 


I 


factor 13 

• FFP contains 

• Adsorbed plasma contains 

• Normal serum contains 


Factor S and 9 
Factor 5, 8 , II, 12 
Factor 9, 10, 11, 12 




POINTS TO FOCUS 


3 


A- Therapeutic dose of FFP is 10-15 ml/ kg 
I A Transfused piatlets survive for 1-7 days 

A Spontenous bleeding occurs when platelet count falls <20,000 

A Platelet transfusion in DHF or ITP is indicated if platelet counts 
are < 10,000. 

•F Factor VII has shortest half life. 

9- For patient receiving plasma products manufactured from 
pooled human blood (e.g. Cryoprecipitate, FFP, dotting 
factors) risk of transmission of HCV, HBV, HIV is higher (20- 
30%). 

9- Among blood components highest rate of infection seen with 
-» Platelet concentrates 

9- While for those receiving albumin, immunoglobulins, HB 
Vaccine (heated at 60°C/ cold fractionated) risk is nil. 


BLOOD GROUPS 

* Blood group antigens are mucopolysacharides. ABO 
antigens are Found on red cells and most body Fluids like 
saliva, semen, sweat (but NOT in CSF) or membranes of 
intestine, urothelium, vascular endothelium 
Commonest type of blood gp —> O +ve 
O* > A*> B3> AB- (Least common). 

ABO incompatibility 

° Blood groups involved in ABO incompatibility —> 

0 oF mother and A, B or AB of baby'. 

[Mn: letter 'o' present in mother and a b in spelling oF 
baby] 

0 Blood required For exchange transFusion —> Group O 
packed RBCs (Rh type as the baby’s) with AB plasma. 

Ih Incompatibility 

3 Blood group involved in Rh Incompatibility -> Rh -ve 
mother, Rh+ve Father, Rh+ve baby 
Blood required For ET -> Group O packed RBCs Rh-ve 
with AB plasma 


8M 


For Platelet concentrate transfusion don 
same ABO Rh group as recipient. -a D | V 

• M/c naturally occurring antibodies are 
antibodies of no clinical significance ~ > ^ nt '‘^Wi S | 

• Antigens located on platelets -» ABO HLA 

antigens are not present) ’ ’ Pl - A | (b U| ^ 

• In Erythroblastosis Fetalis, antibodies are f 
antigen-D (anli-D are commonest), and also 0 ^ again $t 
blood group antigens like C, E, Kell, Kidd^n"* SOnie 
Anti-Lewis antibodies are usually not found) ’ bn/ 
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HIGH YIELD POINTS 


lasias. 
me gaIoblasti c 


• Spur cell anemia is a Feature of liverd/^^^ 

cirrhosis. Lae " 

• Hyposegmented neutrophils are seen in myelodys I 

• Hypersegmented neutrophils are seen in P 
anemia 

• Splenomegaly is unlikely in ITP, aplastic anemia 

• Pyridoxine deficiency causes sideroblastic anemia 

• Commonest acute presentation of SCA is bone pain 

• Chloroma is a/w —> myelogenous leukemia. 

• Low serum Haptoglobin is seen in -a newborn, hemolytic 
anemia, ineffective erythropoiesis, liver d/s, pregnancy 
and estrogen therapy 

» High serum Haptoglobin is seen in -a Chronic infection, 
malignancy, Hodgkin's d/s, active RA, SLE, biliary 
obstruction, OCP use, steroids use. 

» New iron chelator useful in thalassemia (under trial) a 
D esferrossirox (ICL - 670) 

Splenic infarcts are seen in -» Myeloproliferative d/s, 
Sickle cell d/s, bacterial endocarditis. 

Osmotic Fragility of RBCs 

0.9% NaCl solution is isotonic with plasma 

RBC begins to hemolyze in 0.48% -> complete hemolysis 

0.33% 

0 High OF in Hereditary’ spherocytosis 
° Low OF in Thalassemias 


?7.1S 


IMPORTANT / FREQUENTLY ASKED 
NEGATIVE POINTS 


HSP 


Multiple 
Multiple 
Hypocalcemia, normal 


27.16 


CLINICAL VIGNETTES 


t Thrombocytopenia does not occur in 
jslOT a congenital disorder -a PNH 
0 NOT seen in PNH -» Massive splenomegaly 
t ferritin NOT found in -> Spleen. 

, Dystrophic calcification is NOT seen in 
myeloma 

0 Alkaline phosphatase is not elevated in 
myeloma 

0 NOT seen in multiple myeloma 

esr 

0 Iron overloading does NOT occur in -a PCV 
0 Reticulocytosis is NOT a feature of -a Anemia in CRF. 

• Low retie counts are NOT seen in —> Hemolytic anemia. 

• Leukocrythroblastic picture NOT seen in -a Thalassemia 

• Red cell protoporphyrin is NOT increased in->Thalassemia 

• Raised ESR NOT is seen in -a Polycythemia vera, CCF, 
SCD, smoking 

• palpable purpura is NOT seen in -> Scurvy, ITP, DIC, 
TTP, thrombocytopenia. 

• NOT seen in DIC —> Raised fibrinogen levels. 

• Megaloblastic anemia is NOT seen in -A Cu deficiency. 

• NOT a common feature of Hodgkin's disease -a CNS 

involvement 

• NOT included in international prognostic index of 
NmffaMna -a Albumin and hemoglobin. 

• NOT true about histiocytosis -> Highly radiosensitive. 

• NOT a cause of coomb's negative anemia -a SLE. 

• ABO antigens are NOT found in -a CSF. 

• NOT® complication of blood transfusion-* Leucocytosis. 

• NOT a cause of congenital hypercoagulability -a An- 
tcijrftjcisgnlbofl amtibody s^'ndrome, 

• SgJlonan>e§ally b NOT common in -a Essential 
dhMJnibocjttosis. 

• NOTttrne ctf XlamBle cell lymphoma -> CD 10 +ve. 

• NOTaB^^MJarfker-^CD 135. 

• NQ)T a cruise ©f oocunb's negative anemia -> SLE. 

• SfUkmtf its NOT seem m -a Essential thrombocytosis/ 

tfhMnribi^dhoroia. 

• INOT a ©ongonitall cause etf hjipercBagjihbfe state-* lupus 
artiiOBUgifontt. 


* * 8 °’ d child comes with complaints of subcutaneous 

bleed. Lab findings reveal his BT of 10 min, PT 15/13 

A PIT 32/ 26, and TT is 16/ 16. His platelet counts are 
normal. Most likely d/g is 

A. Hemophilia 

B. Liver disease 

C. Glanzman's thrombosthenia 

D. Von Willibrand disease 

[Ans: (C) Glanzman's thrombosthenia] 

Approach to a child with bleeding 

1. Superficial (skin/ mucosal) bleed -a 

D/to Ted capillary fragility -aEDS, vasculitis, drugs 
Look for platelets 

0 If counts are low-*Cong./acquired platelet 
defect 

0 If counts are normal-*functional defect 

2. Deep (joint / muscular) bleed -a Coagulation disorders 
e.g. hemophilia, liver dysfunction 



In Thrombosthenia 

In Glanzman’s 
thrombosthenia 


In Bernard Soulier 


In Wiscott Aldrich 
syndrome —* 

In Myeloid metaplasia 
with myelofibrosis —> 


Platelet counts may be 
normal or slightly reduced. 

Platelet counts are normal. 
Platelet aggregation and clot 
retraction are absent 
Platelet counts slightly 
reduced. Ristocetin induced 
agglutination defects 


Platelets 

normal 


size is half of 


Giant platelets are seen 
A 62 year old male presents with generalised weakness. 
On examination there is moderate splenomegaly. PBS 
reveals pancytopenia. Most likely d/g is 

A. HCL 

B. CML 

C. Non-Hodgkins B-cell lymphoma 

D. Aplastic anemia 

[Ans: (C) Non Hodgkins B- cell lymphoma] 

Diagnostic Clue 

HCL and CML are causes of massive splenomegaly 
Aplastic anemia is char by -a No hepatomegaly, no 
splenomegaly, no lymphadenopathy 
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A ,5 year-Cd boy 

^^ r ,^ =r bS aK|ei350W 

*. 64 ^ d u L ’ t p ? o sec with a control of iSsec; 

nm3; prothromb.n t.me-0 s t ^ Fjbrinogen 10 mg/ 

lartialthromboplastin time . niye loblastic 

L Peripheral smear was suggest. vc ot acuten > 
ru'kemia. Which of the following is the most likely. 

.. Myeloblastic leukemia without maturation. 

Myeloblastic leukemia with maturation. 

. Promyelocytic leukemia. 

. Myelomonocytic leukemia, 
ms • (C) Promyelocytic leukemia.] 

eeding gums, subconjunctival bleed and purpuric rashes 
this leukemic child are bee/ of development of D1C 
suggested by thrombocytopenia TPT, TAPTT with 
pofibrinogenemia. 

C is most commonly seen in acute promyelocytic 


leukemia (M3) 

• A patient presents with a platelet count of 700 * 10 /L with 
abnormalities in size, shape and granularity' of platelets. 
WBC count of 12*10 9 /L, hemoglobin of llg/dl and the 
absence of the Philadelphia chromosome. The most likely 
diagnosis would be: 

A. Polycythemia vera 

B. Essential thrombocythemia 

C. Chronic myeloid leukemia 

D. Leukemoid reaction 

[Ans. (B) Essential thrombocythemia.] 

As there is absence of Philadelphia chromosome CML is 
excluded. Now d/d of remaining 3 options 



Platelets 

TLC 

Hb 

PV 

tt 

t 

N orT 

Essential 

thrombocythemia 

Ttt 

N or T 

N, i O 

Leukemoid reaction 

N or t 

T 

1 


• An elderly patient presents with generalised weakness and 
multiple punched out lesions in the skull radiograph. 
Which of the following investigation is best for diagnosis? 

A. Serum electrophoresis 

B. Serum calcium levels 

C. Serum alkaline phosphatase 

D. Bone scan 
(Ans. (D) Bone scan] 

Multiple punched out lesions in skull vault are characteristic 
of multiple myeloma. 



ely 


ino 


e videi 


hec 


A patient presents with Hb 6 g m % -p. 
normal DLC except for having 6 % b| ast 2 °°0, h a 
reduced to 80,000. There is moderate ' ^* ate ' e tSg 5 
and lymphadenopathy on examination. 
diagnosis is e m °st ij^ 

A. Leukemia 

B. Aplastic anemia 

C. Hemolytic anemia 

D. 1TP 

[Ans. (A) Leukemia] 

Hemolytic anemia is ruled out easily as there 
ofhemolysis. Is 

o Pancytopenia and 6% balsts in PBS indicat 

leukemia (aleukemic) ea ^ 6 of^ 

o Acute leukemias are a/w very high TLC ki ^ 

° Chronic leukemia are a/w variable TLC '( ^ ^ ^ 

and blasts <30% 3CC to Phases) 

° In ITP -> Splenomegaly is uncommon 

° In A P lastic anemia “»• There ^ no splenomeg.i 
lymphadenopathy, no hepatomegaly tai ty, no 

A 25 years old female presents with Hb of a 
TLC 8000 /mm 3 ., MCV 55 fL with no history of ? % ’ 
transfusion in the past. Most likely d/g is 0od 

A. Beta thalassemia major 

B. Beta thalassemia minor 

C. Megaloblastic anemia. 

D. Iron deficiency anemia 

[Ans. (D) Iron deficiency anemia] 

° MCV is reduced and TLC is normal in the qn. Both of 
these points favour a d/g of IDA 
° H/o BT is common in beta thalassemia major (Hb 
levels < 5gm%) 

° H/o BT is uncommon in beta thalassemia minor or trait 
(but Hb levels are usually 10-12 gm%) 

° H/o BT is ocassional in beta thalassemia intermedia 
(Hb levels are usually in range of 5-10 gm%) 

A 13 years girl presents with fatigue. Laboratory 
investigations reveal Hb of 6.5 gm%, MCV 70 fL, MCH 
22/RDW 28. O/e there is no organomegaly but severe 
pallor is there. Most likely d/g is. 

A. Beta thalassemia major 

B. G 6 PD deficiency 

C. Sideroblastic anemia. 

D. Iron deficiency anemia 

[Ans. (D) Iron deficiency anemia] 

Girl in qn have significanly 1 Hb%, slight 1 MCV, 1 MCH 
suggesting microcytic hypochromic anemia most likely 


d/to IDA- Further RDW >20 goes in favor of IDA. See 
tabic in hemato section 

A 9 year old girl bleeds excessively after tonsillectomy, 
pier investigation reveals a normal platelet count, and 
normal prothrombin time but increased APTT. What is the 
most likely cause. 

Hemophilia A 

p Hemophilia B (factor IX deficiency) 
q yon willebrand’s disease 
p.Factor V deficiency 
[Ans.: (C) Von willebrand’s disease] 
o Hemophilia A or B are unlikely because they are 
X-linked recessive disorder and manifest in boys 
o PT is prolonged in liver d/s, vitamin K deficiency and 
factor V deficiency 

o Von Willcbrand's d/s (VWD) is the m/c hereditary 
bleeding disorder. More common in females. It is an 
AD/AR condition. Deficiency results in manifestations 
of both platelet adhesion/ aggregation defect (bleeding 
from venules and capillaries e.g. post operative 
hemorrhage, epistaxis, menorrhagia, g.i. bleeding) 
and coagulation defect (echymoses, hemarthroses, 
post traumatic hematoma etc.) In this BT, APTT, and 
platelet aggregation are prolonged. 

• A 6 year old boy presents with hemarthrosis of right 
knee. He had several episodes earlier and had a history of 
prolonged bleeding after trivial trauma. His maternal uncle 
had similar illness. O/e His growth and development is 
normal except for swelling and effusion in right knee. Her 
investigation reveals a normal platelet count, and normal 
prothrombin time but APTT is 110 sec. What is the most 
likely cause. 

A. Hemophilia A 

B. Hemophilia B (factor IX deficiency) 

C. Von willebrand’s disease 

D. Factor V deficiency 
[Ans.: (A) Hemophilia A] 

e 


Classic hemophilia or hemophilia A manifests in boys 
with deep bleeding into joints/ tissues (hemarthroses) 
Bleeding may manifest at any age e g. in newborn 
umbilical cord bleeding, prolonged bleeding after 
sports injury, during tooth extraction, or circumcision. 




of factor V. It is an AR condition and occurs in both 
gender. 

A 3 5 year old female presents with normal PT and prolonged 
aPTT. There was a past h/o cholecystectomy without any 
bleed 2 yrs back. What is the next lx for clinical d/g. 

A. Factor VIII assay 

B. Anti-viper venom assay 

C. Platelet aggregation test 

D. Ristocetin cofactor assay 
[Ans.: (B) Anti-viper venom assay] 

Asymptomatic patients without any bleeding during Sx 
and prolonged aPTT are likely to have lupus anticoagulant. 
Best test for diagnosis is Russel viper venom assay test. 

In vWD activity of vWF is measured by ristocetin cofactor 
assay. 11 . 


C 


27.17 

• AML is associated with -» specific mutations in genes 
such as FLT3, nucleophosmin, and KIT. 

• Ann arbor staging of lymphoma includes —> CXR, CAT 
scan and bone marrow biopsy. 

• Leptocytes, cordocytes or mexican hat cells are —> target 
cells seen in thalassemia. 

• Drug used for CML/tyrosine kinase inhibitor -> imantinib. 

• Vita B12 deficiency is a/w —> megaloblastic anaemia, 
Centrocecal scotoma, shilling’s test. 

• Dermatopathic lymphadenopathy is seen in -» Mycosis 
fungoides. 

• In AML, good prognostic factor is —Hiyperploidy. 

• Philadelphia chromosome is—> t 9/22. 


RECENT POINTS 
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Syndromes 


brain stem syndromes a/whemiplec^a 


I Syndrome Ipsi/L 
** I finding 

(CN lesion) 



Weber’s 

Claude's 

Benedict's 

| Nothnagle 

Millard 
- Gubler 

Foville's 

Raymond 
Locked in 


3rd 


Hemiplegia 


Cerebellar 

ataxia 


Cerebral 

peduncles 

lesion 

Tegmental 

lesion 

D/to red nu. 
lesion 


7 (intranu¬ 
clear) 

±6 

7 (LMN 
type) 


Static tremors 
ataxia, chorea 

Ataxia, vertical Tectum 
gaze palsy 

H 


± 6 

Paralysis of lat./ 
conjug. gaze 
(ipsi/L) 


Horizontal gaze 
palsy 

H 


b/L 7th CN palsy, 
quadriplegia, speechless, 
sparing 3rd CN 

Wallenberg/ 5. symp Hemi-sensory 

Lateral med- chain, loss 

ullary vestibular 

synd nu 

Dejerin/ 12 H 

' Medial 
[ medullary 
[ synd 

I Schmidt’s 9,10,11 H 


Only vertical 
eye movt+ 

Horner's 

syndrome+ 

No hemiplegia 

No Horner syn 


Horner’s synd 


W1 POINTS TO FOCUS I 

Paralysis of 3rd, 4th, 6th nerve with involvement of ophthalmic 
division of 5th cranial nerve is d/to lesion of cavernous sinus. 
Nothnagle's syndrome is ipsi/L 3rd CN lesion + c/L cerebellar 
signs. 

+ Claude's syndrome combines the features of Nonthnagle's + 
Benedicts 



SPINAL CORDTRANSECTI OM 


5XNDROf 


Syndrome Seen In 


Complete 

transection 


Hemicord 

syndrome 


Posterior 

cord 

syndrome 


Postero 
lateral cord 
syndrome 


Central 

cord 

syndrome 


Brown- 

Sequard 


Tabes dorsalis 


SACD 


Anterior 

cord 

syndrome 


Syringomyelia 


U M N ^VPeatth^^ . 
i^vp^ S i teo Q ;^io n 

sense lost on same sid d) ° ln t 

Pain and tem P eratu re o a st nd 

opp. side and st °n 


Sensory ataxia~iItTir~—\ 
ladder dysfunc ti o n b ° We,a ^ 


Ant. spinal a. 

occlusion 


Dissociate anesth^^r' 
destruction of decussating fit, 
ofSTT) losso(psina „ dt |^ 

sense but preserved touch/ 
pressure sensation, early b 0 * e i 
/ bladder dysfunction 


POINTS TO FOCUS 


* Intra-medullary tumours present like central cord syndrome 
Dissociative anesthesia can be present. 

Presentation of extra medullary tumour depends upon size of 
the tumour and site from where compressing. 

AHC involvement causes wasting and weakness. 


Cauda Equina Syndrome 

• Affects L3 to coccygeal nerve roots which form cauda 
equina. 

• Causes are trauma to the lower back (collapse of vertebrae 
below' LI), a midline disc herniation, or an intraspina! 
tumour (e.g. neurofibroma), congenital anomalies lfe 
meningomyelocele. 


L,/ny |Jaiupui^.313 

o LMN signs in legs with fasciculations and m/s atrophy 
o Loss of bladder functions and impotence are early signs 
o Loss of ankle and knee jerks 

o Sensory loss involves saddle area (sadal anaesthesia) 
as w'ell as other lumbar and sacral dermatomes 
° Sphincters are spared, hip flexion and sensation over 
anterolateral thigh arc spared. 

Conus Medullaris Syndrome 

• Affects S3 to coccygeal segments which form cauda 

equina. 


+ ZZZZZ’ Mldr ™ is ** 

+ zr in »<» 


Angelman Syndrome 


Causes arc trauma to the lower back (LI), prolapse LI/ 

L2 intervertebral disc, or an small intramedullary tumour, 
posterior abdominal/ mediastinal surgeries. 

Cl/ft Characterized by neurological deficits which are b/L 
o Weakness of movements in feet 
° Paralytic bladder, fecal incontinence and impotence 
° Loss of achilles tendon reflex if S1 segment is involved 
° Sensory loss involves saddle area (saddle anaesthesia) 
in S 3 and Coccygeal dermatomes 
Injury to L4 - S2 segments, above the conus, results in 
epiconus syndrome. Which is c/by considerable motor 

disability of LL, automatic reflex bladder d/to sparing of _ , 

sacral parasympathetic fibres. Behqet s Syndrome 


Happy puppet syndrome 
Intellectual and developmental disability 
Sleep disturbance, seizures. 

Jerky movements (especially hand-flapping) 

Frequent laughter or smiling, and usually 
demeanor. 

Classic example of genomic imprinting. C/by deletior 
or inactivation of genes on the maternally inheritei 
chromosome 15. 


happy 


Apert Syndrome 

• Tower shaped head (Craniosynostosis) 

• Syndactyly 

• Cleft lip/ palate 


Alport Syndrome 

• Hematuria in a deaf and mute child. 

• Triad of hematuria + sensorineural deafness + ocular 
anomaly. 

• Recurrent episodes of gross hematuria occurring 1-2 
days after an ARI episode are common. Earliest renal 
manifestation is asymptomatic microscopic hematuria , 
which may be intermittent in girls and younger boys 

• Renal : hematuria, thinning and splitting of GBM, mild 
proteinuria, chronic glomerulosclerosis, 

• M/c hereditary nephritis with X-linked-Dominant inheri¬ 
tance. 15% patients have AR inheritance, keratokonus. 

• B/L sensory neural deafness (which is never congenital). 

• Ocular finding — anterior lenticonus. 

• Mutations in COL4A5 gene with defect in type 4 (a5) 
collagen. 

• Renal transplantation is usually necessary. 

• Early lesions are detectable . Electron microscopy is 
diagnostic. 


• Relapsing iridocyclitis 

» Recurrent genital and oral ulceration 

• Pathergy test* 

• Leukocytoclastic venulitis. 

• Non erosive arthritis. 

Bartter's Syndrome (AR) 

• Juxtaglomerular app. hyperplasia 

• -l K. + d/to T Renin and T Aldosterone 

• Hypotension despite hyperaldosteronism 

• Metabolic alkalosis 

• Nephrogenic Dl 

• Experimentally produced by Ang ll-blocker 

• AR inheritance 

• Short stature 

Budd Chiari Syndrome 

• Thrombotic oclusion of hepatic veins 

• C/F: Present few wks of delivery 
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-etabdominia! pain near tenors 


hortly 



STNDROMES 


• Triad : Sudden onset; 

after delivery + erotics) + 

Tender hepatomegaly (most c ar 
Ascites high protein content 
• ALT/ASTt. Jaundice 

Caplan's Syndrome 

Pulmonary nodule in a patient of pneumoconias.s 

Carney Syndrome 

• Gastric leiomyosarcomas. 

• Pulmonary chondroma 

• Extra adrenal paraganglioma 

Chronic Fatigue Syndrome 

• Severe obesity 

• Painful lymphadenopathy 

• Unrefreshing sleep 

• Muscle pain (myalgia) 

• Pain in multiple joints (arthralgia) 

• Headaches of a new kind or greater severity 

• Sore throat, frequent or recurring 

• Tender lymph nodes (cervical or axillary) 

Churg Strauss Syndrome 

• Asthma 

• Fever 

• Eosinophilia 

• Vasculitis 

• Granuloma 


Costen Syndrome 

• Involves temporomandibular joint d/to defective bite 

• Otalgia, sense of blocked ears, tinnitus, sometimes vertigo 

Dandy-Walker Syndrome 

• Post fossa cyst and Hydrocephalus 

• Defect of cerebellar vermis 

Obstruction of foramen of Magendie Luschka 


Di-George Syndrome 

• Isolated T-celi deficiency 
Thymic hypoplasia 


• igG and IgA response impaired 

• linmunoglobin concentration normal 

• Abnormal ear, short philtrum, microg na thj a 

• Rx: Epithelial Thymic transplant a hyper tel 0r - 

r, S|^ 

Down's Syndrome 

• Also k/as 'Mongolism' 

• Genetic basis 

o 95% d/to trisomy 21 

o d/to Meiotic non-dysjunction of maternal 

(derived from ovum) 

o 4% d/to Robertsonian translocation (l n ) 1e • 

° 1% d/lo Mitotic non dysjunction (MosaicT^ 

• T Nuchalfold thickness (NFT) and i fem Ur \ 

by prenatal ultrasound is a relible indicator f ' nafe| Us 
In USG fetus, Nuclial transluscency/ thicken’ tr ‘ SOt Hy. 
mm at 1 4-18 weeks of gestation is characterise edetna >5 
21.Short femur and t BPD/ FL ratio is also se'en 0 ^^ 0 ^’ 

• Triple test in mother reveals 4- MSAFP + f p 
Dimeric inhibin A used in quadraple test is t ed + 
[Mn: HI is high T]. 

• IM/c chromosomal anomaly. Incidence is 1 [ n700 
» Etio: In 85% of patients it is d/to meotic non-dy su 
■ Risk increases with advancing maternal age (j n ^ tl0n ' 

risk is 


group 15-29 risk is 1:1500, in the age group 35.39 ^ 

1:270, after 45years risk is 1:50) 

Physical findings 

Head: Microcephaly, flat occiput, wide AF 
Face: flat nasal bridge, 

Eyes: Upward slant (Mangoloid slant). Microcephaly (]„ 
occiput, wide AF, Brushfield spots. 

Ears: Low set ears 
Chest: 11 pairs of ribs 

Others: Hyperechoic bowel, thickening of cardiac 
papillary m/s in fetal ECHO, sandal gap, clinodactyly 


POINTS TO FOCUS 

4- Mongoloid slant is seen in 
Down's, Lawrence Moon Beidl. 

4- Anti-mongoloid slant is seen in 

Apert, Treacher Collins, Cerebral giagantism, De George syn¬ 
drome 






Fig.: Characteristic facies in Down's 


Fig.: Single palmer/Simian crease in Down's 


Fig.: Characteristic dermatoglyphics in Down's, sandal gap 


Durozzi's Syndrome 

• Paraneoplastic syndrome a/w 
Erythrocytosis, polycythemia 

• Hypertension 

• Hypercalcemia 

• T ACTH (Cushing's), hCG, glucagon, prolactin, and Gn 


Fanconi’s Syndrome 

• Also k/as De Toni Fanconi syndrome 

• Aminoaciduria 

• Phosphaturia (Hypophosphatemic osteomalacia) 

• RTA type II (metabolic acidosis) 

• Glycosuria 


Foster Kennedy Syndrome 

• Ipsilateral optic atrophy with contraleteral papillocdema. 

• A/w intracranial mass (olfactory or sphenoidal meningioma). 


• Ipsilateral optic atrophy with contraleteral papilloedema. 

• No intracranial mass. ; 

Fragile-X Syndrome 

• Also k/as Martin -Bell or Escalante syndrome 

• M/c inherited cause of mental retardation in males. 

• FMRP protein deficiency. 

• Females with F~ also show mental retardation. 

• Fragile site is located on the Long arm of X-chromosome 
(Xq27) 

• Genetic defect is a large 2800 CGG Trinucleotide repeat 
base pairs (up to 50 base pair repeats are normal) 

• Cl/f includes 

0 Long face, macrocephaly. 

0 Prominent/Big jaw 
0 Large Everted ears 
0 Macroorchidism/ Large testes 
° ADHD 

• No increase risk of malignancy. 

• Language delay is the m/c delay. 

[Mn: FRAGILE MARTIN BELL] 



I POINTS TO FOCUS 


4 M/c genetic cause of MR is Down's syndrome. 

4- M/c inherited cause of MR is Fragile -X syndrome. 


Felty Syndrome 

• Thrombocylopenia 

• RA 

• Anemia 

• Neturopenia 

• Splenomegaly 
[Mn: TRANS] 


Frey's Syndrome 

• Flushing and sweating of skin of parotid region during 
eating seen. 

• After parotidectomy parasymp. nerve fibres supplying 
sweat glands of parotid area, are misdirected. 

• T/t -»tympanic neurectomy (Jacobson’s) 
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Graden/go Syndrome 

• At petrous apex mastoiditis can produce 
o Pain, 

° Deafness 

O Ipsi/L Abducent nv. palsy 


Gardener's S~ 

• Multiple osteoma 

• Retractile Mesenteritis 

• FAP 


Heerfordt’s 


• B/l parotid enlargement + ant.uveitis + 7th CN palsy. 

• Fever may be present 


Infantile Tremor Syndrome (ITS) 






Self limiting d/s seen in 5 months - 3 years) 

Seen in exclusive breast fed infants. 

Almost exclusively in males 

Gradual mental and psychomotor retardation 

Pigmentary changes of hair and skin, pallor, tremor 


(usually generalized, coarse). 

• Consciousness retained. 

• C/c —> subnormal intelligence 

• Lab/F —> not pathognomonic 

• Rx - Zn, Mg start weaning 


Kallmann's Syndrome 

• AD disorder with ma (development of olfactory bulbs. 

• Delayed puberty. 

• Cong, anosmia usually in male 

• Color blindness 

• Cryptorchidism 

• Hypogonadotropic Hypogonadism (I Gn, FSH and LH) 

• Rx : Pulsatile GnRH and androgen replacement 

Kartagener Syndrome 

• Also k/as primary cilliary dyskinesia, or immature cilia 
syndrome or Imrnotile cilia syndrome 
Rare AR disorder d/to defect in cilliary' lining of 
respiratory tract, sinuses, middle ear and fallopian tube. 

°f bronchiectasis + sinusitis + situs inversus. 


• Dyne in arm deficiency 

-nee of radial spokes/ -nee of central m' 

• Infertility is common d/to immotile ' Cr ° tUbuI e s 

cilliary' action in FT. Sper ms, ^ 


ec «v e 


Klinefelter Syndrome: (47, XXY) 

• Tall male with hypogonadism 

• Mild mental retardation 

• Hyalinosis of seminiferous 
tubules -> Azoospermia 

• T FSH, LH and serum estradiol 
4- Testosterone 

(M/c cause of hypergonadotropic hyno^ j 

• Gynecomastia H k0nad| sm) 

• T risk of osteoporosis, emphysema, DM 

Klippel-Feil Syndrome 

• Short webbed neck (fused cervical vertebra 

• A/vv hemivertebrae/Sprengel deformity- ^ 

• Stiff neck (limited neck movements) 

• Low hair line 


Laurence-Moon-Biedl (LMB) Syndrome 

• Mental Retardation. 

• OBESITY 

• Polydactyly 

• Retinitis pigmentosa 

• Renal Anomalies 

• Hypogonadism. [Mn: MORPH] 

Laron's Syndrome 

• TGH_but Ci/F of GH deficiency (Growth retardation) 

• Low somatomedin 

• Laron’s dwarfism 

Lowe's Syndrome 

• Hypophosphatemic rickets 

• Defect in CNS and eyes 

• Aminoaciduria 


Lofgren’s 

Joint symptoms 
nopathy 


Erythema nodosum +B/L hilar lymphade- 



LU tembacher Syndrome 

^ ^SD (Ostium secundum) + MS 


o 


o 


t levels Of ferritin, triglycerides 
1 irubin, pro-inflammatory 1L-B, 
4 Fibrinogen. 


, transaminases 
1L-6 andTNF-a 


and 


Dysplasia of forehead /neck /buttock 

• Precoc ious ptlhprty 

• Cushing syndrome, acromegaly. 

• B/L pheochromocytoma, Tt 

• Spontaneous #, facial asymmetry 

• Cafe au-lait spots. 

Milk Alkali syndrome 

• T Serum Ca, P 0 4 

• Cr, BUN, HC0 3 - level 

• Renal calcinosis 

• Progressive renal failure 

• Hypercalcemia 



Mixed Gonadal Dysgenesis 

• Normal uterus 

• 1 ° amenorrhoea 

• No breast 

• Ext. genitalia masculinized. 


M affucci Syndrome 

• Multiple enchondroma 

t Hemangiomas 
t phlebolilh 

Marfan Syndrome 

• Inherited as AD inheritance with nearly complete 

penetrance. 

• Abnormal biosynthesis of fibrillin-1 gene on chromosome 
I5q 

• Musculoskeletal 

Pectus carinatum or pectus excavatum 
Arm span: height ratio > 1.05 

(JS: LS ratio < 0.86 (adults). Positive wrist and thumb 
sign, protrusio acetabuli, pes planus 

• CVS: Aortic root dilation {m/c) with or without AR, 
aortic dissection/ rupture, MVP 

• Eyes: Ectopia lentis (lens upward and outward 
dislocated), megalocomea, RD. 

CNS: Dural ectasia 

• Other features. Face is long, extremities are thin and slender, 
skin is lax, hypotonia/ligament laxity. Arthrogryposis, 
males commonly affected. 

• MVP develops early in life and progresses to MR in one 
fourth. 

• Intelligence is normal. 

Macrophage Activation Syndrome (MAS) 

• MAS is a complication of systemic or rheumatic d/s . 

• An acquired form of hemophagocytic lymphohistiocytosis 
(HLH), that occurs in autoimmune diseases is called MAS, 
and is most frequently seen complicating systemic onset 
juvenile idiopathic arthritis (SOJIA) and adult-onset Still 
disease. 


Metabolic Syndrome 

Any 3 of the following risk factor provide criteria for dig of 
this syndrome- 

• Abdominal obesity (Waist circumference > 102 cm in men 
and > 88 cm in women) 

• TG level > 150 mg% 

• Low HDL cholesterol (<40 mg% in males and <50 mg% 
in females) 

• BP >130/85 

• FBS >110 mg% 

Nail Patella Syndrome 


• Mech: Caused by the activation and uncontrolled prolif¬ 
eration of T lymphocytes and well-differentiated macro¬ 
phages, hemophagocytosis and cytokine overproduction. 

• MAS is characterized by 
0 Prolonged fever, 

° Hepatosplenomegaly, coagulopathies, 

0 Cytopenias, 


• AD disorder 

• Nails are small (30-50% size), atrophied . 

• Also known as hereditary- osteo-onychodysplasia (HOOD). 

• Small patella leading to unstability of knee joint. 

• The white crescent shaped area located at the base of 
fingernails and toenails is k/as lunula. The lunula is 
triangular in NPS. 

• Iliac horns. 
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NAME Syndrome 

• Ncvi 

• Atrial myxoma 

• Myxoid neurofibroma 

• Ephclids 


Rendered Syndrome 

• Congenital bilateral sensorineural hearing 

. Euthyroid goitre (sometimes mild hy VQ{ t ° Ss - 
. Mutation in the SLC26A4. yr °<m) 

• AR inheritance 

Pierre - Robin Syndrome 



/ARP Syndrome 

NARP syndrome is a maternally ml ^ T ^ ™ MT-ATP 6 . 

DNA disorder a/w mutation in them weakness) + 

C/by triad of Neuropathy (neurogenic m/s *eakne ) 
Ataxia + Retinitis Pigmentosa (NARP) 

Begins in childhood or early adulthood 

Most people experience numbness, tingling, or P 

the arms and legs (sensory neuropathy ).musc ewe 

and problems with balance and coordination (ataxia), 
vision loss caused by RP. 


Nelson Syndrome 


Pitutary tumour developing following b/L adrenalectomy 


Noonan's syndrome 

• Normal karyotype and gonads 

• Subnormal intelligence 

• Short stature, webbed neck 

• Antimongoloid slant 

• Pulmonary stenosis. HOCM 

• Cubitus valgus 

• Ptosis 


Osler-Rendu - Weber Syndrome 

• Spider like hereditary hemorrhagic telangiectasias (on 
face, lips, ear, forearm) 

• Recurrent epistaxis and G.I. bleeding 

• A-V malformations 

• Maculopapular lesions on face, palm, mm 

• Cirrhosis, clubbing, cyanosis 

• AD inheritance. 

Patau Syndrome 


• Hearing defect 

• Mandibular hypoplasia 

• Cleft palate 

• Respiratory distress 

• Ptosis, RD, Cong. Glaucoma 

• Mental retardation. 

• Micrognathia 

• Glossoptosis 

POEMS Syndrome 

• Polyneuropathy (peripheral nerve damage) 

• Organomegaly 

• Endocrinopathy 

• Edema 

• M-protein (Multiple myeloma) 

• Hyperpigmentation and hypertrichosis 

Prader Willi Syndrome 

• Obese child with severe hypotonia and areflexia 

• Feeding problem at birth 

• Hyperphagia -> OBESITY (6 mth - 2 yr) 

• Short stature 

• llypogonadotropic hypogonadism 

• Loss of paternally inherited genes on chromosome IS and 
maternal imprinting 

Prune Belly (Eagle- Barret) Syndrome 

• Triad of: 

Abdominal m/s deficiency + 

Cryptorchidism + 

Urinary tract abnormalities 

• Also k/as Eagle -Barret syndrome 



* Mental and Growth Retardation (Severe) 
Microphthalmia, Microcephaly 
Capillary Hemangioma 
Coloboma of iris. Cataract, Cleft palate 
CUD (VSD, ASD, PDA) [Mn: M 3 ( 


Reiter's Syndrome 

• Also k/as Leroy syndrome or Friessenger-Leroy syndrome. 

• Concurrent urethritis 

• Periosteal new bone formation 


mni unCt ' v ’ t ' S 

gUitMWCA-R) 



and postnatal growth 


£P | silver syndrome 

f?us 5e ' 

[ntraU terine growth retardation 

# deficiency. 

Craniofacial disproportion 

* No rmal intelligence 

* Downward curvature of the comer of the mouth, syndacty ly 

# an d webbed fingers. 


Fig.: Cases of Russel Silver syndrome 


Sweet Synd 

• F > M. 

• Yersinia infection 

• Red-papular rash 

• Neutrophilia 

• Acute non lymphocytic leukemia 

• Fever 


Swyer Syndrome 

• Pure Gonadal dysgenesis 

• X Y Karyotype 

• Normal uterus 

• 1° amenorrhoea 

• Streak gonads 

• Normal female int. and ext. genitailia. 


Turner Syndrome 

• Monosomy X or 45, XO : Female phenotype 
(XO Karotype) 

• Underdeveloped uterus 

• Under developed breast 

• 1° amenorrhoea, m/c cause of primary amenorrhea 

• Intelligence normal 

• Short stature, webbed neck 

• Widely placed nipples, shield breast 

• Peripheral lymphadenopathy. 

• Associated with 

0 horse shoe kidney 
0 cystic hygroma 
° coarctation of aorta 
0 Lymph edema of dorsum of hands/feet’s 

• Short 4th MC, MT 

• Chromosomal mosaicism (45X/46XX) 



Fig.: Child with Turner syndrome, epilepsy and MR 
(Courtesy: Dr. Vaishakhi Rustagi) 


Treacher Collin's syndrome 

• Mandibulofacial dysotosis 

• Hypoplasia of zygomatic bone and -nt its arch 

• Coloboma of lower eyelid 

• Ears are malformed (low set, pegs, pits) 

• Hypoplasia of Malleus/incus 

• Anti - Mongoloid slant 

• AD inheritance 
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Vogt. Koyanagi Harada Syndrome 

• B/L anterior uveitis 

• Vitiligo. linnirus. hearing loss 

• Aseptic meningitis 

• Hypopigmentation (esp.over lace an sc p 

William Syndrome 

• Neurodevelopmental disorder n., 

. Characteristic "Elfin- facies: low nasal bndge. unusually 
cheerful demeanor and ease with strangers 

• Supravalvular aortic stenosis 

• Hypercalcemia 

► Developmental delay with strong language skills 



SYNDROMES 



• Dermatitis, immuno deficiency, heniorrh 

• Platelet: size half, i a-granules aglc diat^. 

• Boys are anergic (abnormal sialoporia) 

• i IgM, IgE t and !g A > >gG = N 
(remember Mminus and E elevated) 

Wolf Ram Syndrome (DIDMOAD) 

• DI 

• DM 

• Optic Atrophy 

• Deafness 

Restless Leg Syndrome 

• M/c cause is iron deficiency anemia n l 

orfonttn™ ci^.- ' Uth er Cause 


Fig.: Elfin facies in William syndrome 

Wallenberg Syndrome 

• D/to thrombosis of PICA causing ischemia of lat. part of 
medulla, so called Lateral medullary synd. 

• Char/ by Horner’s synd. + dysphasia, dysphonia, vertigo, 
ataxia. loss of pain and temp, sense on ipsi/L face + Cont/ 
L limbs. 


Waardenbrug Syndrome 

• WTiite forelock of hair 

• Heterochromia iridis 

• Depigmentation of skin 

• Deafness (u/L or b/L SNHL) 

Wiskott-Aldrich Synd 

thrnm^ R ^ unct ' ona l disorder of platelet with 
inr °m bocytopenia) 


—j u, ^uua. Q»k 

uremia, pregnancy, sleep apnea, varicos ” Cause s a r , 
deficiency. e Ve 'ns, f 0]at 

• Conditions a/w RLS are thyroid disorders 
Sjogren's syndrome, RA, coeliac d/s etc. ’ Parkins °ni Sn 

Schmidt's Syndrome 

PGA-I1 which presentsin adults with thvr vr • 
insufficiency and DM-1 01 1, ' S ’ a dren; 

Sick Sinus Sydnrome 

• Sinus pauses > 3 seconds and syncopal episodes 

Soto Syndrome 

• Cerebral giagantism 

• Autism 

• Hypotonia 

• LGA baby (Macrosomia) 

• NSD-1 gene mutation 

Stauffer Syndrome 

• Hepatic dysfunction without liver metastasis 

• Hepatomegaly 

• T PT, APTT, ALP, S. haptoglobin 

• i K + d/to T Renin and t Aldo 

Steel Richordson Syndrome 

• Progressive supranuclear palsy, pseudobulbar palsy. 

• Frequent falls (gait disturbances), 

• Parkinsonism, Dementia, 


.ffjcult swallowing, difficulty in moving 
• .: ca ily, constipation, urinary incontinence 

yCD* 


the 


eye 


oke . Adams Morgagni Syndrome 

^| s0 k/as stokes - Adams attacks. 

* cyncopal attacks d/to high degree AV block (prolonged PR 

# in ,erval, BBB). 

Arr ythmia are often transitory. 


$udde n Infant Death Syndrome (SIDS) 

[Vlales are affected more than female. 

Highest risk at 2-4 month of age, with most deaths by 6 


'QMEIMPT. NEGATIVE POINTS 


NOT seen in a patient of Down syndrome Undescended 

testis. 

• NOT seen in VHL (Von Hippel- Landau) syndrom5 
Gastric cancers. 

• Nerve NOT involved in entrapment syndrome -> Femoral 
nerve. 

• NOT seen in Klippel- Feil syndrome -» Elevated scapula 

• NOT a cause of Carpal tunnel syndrome -> Addison’s d/s 

• NOT true about Eaton- lambert syndrome -> Decremental 
response to repeated stimuli. 


months. 

, Autopsy findings are not pathognomonic. 

, Risk factors - 

Family history Smoking in mother 

Prematurity Cocaine abuse 

Metabolic (fatty acid Low SES, increase parity 

deficiencies) 

prolonged QT syndrome Prone sleep position of infant 

POINTS TO FOCUS | 

A Evidences suggest that deficiency of fatty acid synthesis is 
implicated in SIDS. 

•F Parental smoking is most important risk factor. 


Tumour Lysis Syndrome 

• Seen in t/t of Burkitt’s lymphoma, ALL 

• Characterized by— 
o Hyperkalemia 

° Hyperuricemia 
° Hyperphosphatemia 
° Lactic acidosis 

0 Hypocalcemia (All increased except Ca + *) 

Absent radius is seen in 

• TAR syndrome 

• Holt oram syndrome 

• Fanconi anemia 

• VACTERL association 

• Trisomy 18 (Edward syndrome) 



B. Autosomal dominant polycystic kidney d/s 

C. Alport syndrome 

D. Denysh- Drash syndrome 
[Ans. (C) Alport syndrome] 

Alport syndrome is an AD condition a/w renal failure, 
anterior lenticonus. 

Danys-Drash syndrome is an AD condition a/w mutations 
in WT1 gene and c/by diffuse mesangial sclerosis, 
genitourinary tumours and pseudohermaphroditism. 

• After a leisure travel a patient came with gritty pain in the 
eyes and joint pains. The most probable diagnosis is: 

A.Reiter's Syndrome B.Behcet syndrome 

C. Sarcoidosis D.SLE 

[Ans: (A) Reiter’s Syndrome] 

Gritty sensation in eyes c/b d/'to conjunctivitis 
Reiter's Syndrome 

Reactive arthritis c/by acute arthritis + conjunctivitis + 
rashes. A/w HLA B 27 
Behcet's Syndrome 

C/by mouth ulcers (herpetiform) + vasculitis + severe 

iridocyclitis 

Sarcoidosis 

C/by lung involvement + iridocyclitis + lacrimal gland 

enlargement + LN granuloma 

SLE 

C/by Iritis/episcleritis + rash + Raynaud's phenomena 
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RECENT POINTS 


Macrophage activation syndrome is associated " ith 
rumer.s)ndrome is aAv --coarctation of aorta 
Brushfield spots are seen in Down syndrome 


• Martin bell syndrome is fragile X synd rome 

• Fragile X chromosome is a/w FMRp . e 

• NAME syndrome- Nevi, Atrial my^^ 

neurofibroma, and Ephelides. * 0rna - 





^eful Mnemonics 

, Dr DNB ,0bl * G >”“ Hyderabad 

co* 



Constrictions of esophagus: CALD 



Distance from incisor teeth 




In Adult (x) 

In Children 
(’Ll)/2 

1st 

Cricopharynx (C6) 

15 cm. 

7 cm. 

2nd 

Arch of Aorta (T4) 

25 cm. 

12 cm. 

3rd 

feft Bronchus or 
Bifurcation of 
trachea (T5) 

27 cm. 

13 cm. 

4th 

Diaphragmatic 
opening (T10) 

40 cm. 

18 cm. 


• A/eninGococci ferments : A/altose and Glucose 
Gonococci ferments : Glucose only 


■ Amide linked local Anesthetics 
All Amide linked LA have -i- (do’nt consider -i- of caine) 
Am/de: L/do (caine) 

Bup/va (caine) 

Dibu (caine) 

Pr/lo (caine) 

Rop/va (caine) 

Mep/va (caine) 


Hi = Histoplasmosis 
C = Coccidiomycosis 
S = Sporothrix 

■ Eggs of parasites which float in saturated NaCl solu" 
Ascaris EggTairate Hain 

A = Ascaris (fertilized eggs, fertilized- float) 
E = Enterobius vermicularis 
T = T. Trichuria 
H = H. nana 

■ Eggs which do not float in saturated NaCl solu": 

SUIT S = Strongyloides larva 

U = Unfertilized eggs of ascaris 
I = Intestinal flukes 
T = Taenia 

■ Oviparous females in nematodes: 

HEAT H = Hookworms 

(A. Duodenale and N. Americans) 

E = Enterobius vermicularis 
A = Ascaris 
T = T. Trichiura 


■ Action of all prostaglandins, leukotrienes and thromboxane 
A 2 among COX and LOX pathway derivatives 
Vasodilators arc Die: D, I and E 
Bronchodilators are i and e: PGI 2 PGE r PGE 2 
Bronchoconstrictor are DALF: PGD,, Tx-A„ LTand PGF, 
PG D2: is a bronchoconstrictor, pulmonary and coronary 
vasoconstrictor, and peripheral vasodilator 

■ Corticosteroids cause -y LEB low’ 

(Lymphopenia, eosinopenia, basopenia) but neutrophils!. 

■ Dimorphic fungi 
BimorPPHiCS 

Bi = Blastomycosis 

mar P = Penicillium Mameffi 

P = Paracoccidiomycosis 


■ Auto infection is seen in: 

CHEST C = Capillariasis 

H = H. nana 
E= Enterobius 
S = Strongyloides 
T = Taenia solium 

■ Parasites which migrate to lung /sputum examination 
is useful in: 

SHAPE S = Strongyloides 
H = Hookworms 
A= Ascaris 

P = Paragonimus westermani 
E = Echinococcus 

(if secondary Infection of lung occurs) 



cA 
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m Parasites which does not go to lung/abscnt in sputum: 
\yp\\ \V = Whipworm 

(Trichuris trichiura) 
p= Pin worm (Enterobius) 

\Y = Wucheria bancrofti 

\ B Wucheria bancrofti causes pulmonary eosinophilia 
but is not present in sputum (or Joes not go to lung). 

m .\on-envcloped viruses: 

PAP (DN'A Viruses): Parvo Adeno Papova 
PCR (RNA Viruses): Picoma Calci Rheo 

■ (I) Segmented viruses = BO/?A 

(II) Viruses with negative strand = BOPA 

(III) Viruses with helical symmetry = BOCA 
B = Bunya 
O = Ortho-myxo 
R = Reo, 

P = Para-myxo, 

C = Corona 

A = Arena (Lasa fever virus) 

■ Cranial accessory nerve supplies 3 ‘P’: 

Palate 

Pharynx 

Palatoglossus 

Mandibular nerve supplies '2 tensors': - 

Tensor tympani 
Tensor palati 

N.B.: 

1. All muscles of Palate are supplied by cranial accessory 
nerve except Tensor Palati (which is supplied by 
Mandibular nerx e) 



■ Muscles supplied by musculocutaneous n 

BBC Crve: 

B = Biceps brachii 

B = Brachialis 
C = Coracobrachial is 

■ Branches of facial nerve 

(I) Branches of facial nerve in facial canal 
CSP 

C = Chorda Tympani 
S = Stapedius 
P = Petrosal 

(II) Branches of facial nerve at exit at stylomaw 

DSP 0ld f °ram en . 

D = Digastric Branch 
S = Styloid Branch 
P= Posterior Auricular 

■ Branches of subclavian artery: 

Vit.C,D 

V = Vertebral artery- (from 1st part) 
i = Internal mammary artery 
(Internal thoracic artery) 
t = Thyrocervical trunk 
C - Costocervical trunk 
D = Dorsal Scapular artery 

■ Branches of Basilar artery: 

ALPS 

A = Anterior inferior cerebellar artery 
L = Labyrinthine artery 
P = Pontine artery 
S = Superior cerebellar artery 


2. All muscles of Pharynx are supplied by cranial accessory 
nerve via vagus except Stylopharyngeus 
(which is supplied by 9th nerve) 

3. All muscles of Tongue are supplied by Hypoglossal 
nerve except Palatoglossus (which is supplied by cranial 
accessory nerve). 

4. All muscles of Larynx are supplied by recurrent Laryngeal 
nerve except Cricothyroid (which is supplied by External 
Laryngeal nerve) 

5. All muscles of Face are supplied by Facial nerve except 
LPS (which is supplied by Oculomotor nerve) 


■ Foramen present in Greater Wing of Sphenoid- 
ROSE 

R = Rotundum 
O = Ovale 
S = Spinosum 
E = Emissary (Sphenoidal) 

■ Direction of nasolacrimal duct: 

BLD (Bid for blood) 

B = Backward 
L = Laterally 
D = Downward 




q detectable in bone: 
ro ison s u 

' vRA 

1 T== Thallium 
^ Arsenic 
„ = Radium 
A= = Antimony 


t 


, )s es of Danazol: 
p.EFGlU-MP 
p = Danazol 
jr= Endometriosis 
p = Fibrocystic breast disease 
q = Gynecomastia 
ll = Hereditary angioneurotic edema 
1 = Infertility 
M = Menorrhagia 
P = Precocious puberty in boys. 


t Uses of Colchicine: 

BPL MAGiK 
B= Behcet syndrome 
p= Psoriasis 
L= Liver cirrhosis 
M = Mediterian fever 
A= Amyloidosis 
G = Gout, 

i = It is a inhibitor of mitosis 
K = Kala-azar 


■ Components of a-ketoglutarate dehydrogenase complex: 

My TLC False Negative 
M = Mg" + 

T = TPP 
L= Lipoicacid 
C = CoA-SH 
F= FAD 
N = NAD + 


■ Blood flow to various organs: ml/min. 



L = Liver 

K = Kidney 

M= Muscle 

B = Brain 

S = Skin 

C = Coronary (Heart) 


dmenc t r 
D= Doxycycline 
M = Mezlocillin & Metronidazole 

^ trjihromycin 
N = Nafcillin 
C = Cephalexin 
Cefaclor 
Cefoperazone 
Ceftriaxone 
Chloramphenicol 
Clindamycin 
Carbenicillin 
R= Rifampicin& 

Rifabutin 


■ Drugs affecting lipid metabolism 

d) Causes of Hypercholesterolemia' 

MONA P-PCT 

M = Myxedema (Hypothyroidism) 

O = Obstructive liver disease 
N = Nephrotic syndrome 
A = Anorexia nervosa 
P= Porphyria 
P= Progestogens 
C = Cyclosporine 
T = Thiazides 

(ll) Causes of Hypertriglyceridemia: 

PM CA Office DELHI Me S'ituatcd Tha 
P = Pregnancy 
M = Monoclonal ammopathy 
C = CRF 
A = Alcohol 
O = Obesity 
D = DM 
E = Estrogen 

L = Lymphomas and Lipodystrophy 
H = Hepatitis (Acute) 

I = Ileal bypass surgery 
M = Multiple myeloma 
S = SLE, Stress and Sepsis 
Tha = Thiazides 

(III) Causes of Hypocholesterolemia: 

M 3 ALT 

M = Malnutrition, Malabsorption 
Myeloproliferative disease 
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A = AIDS 

L= Liver disease (Chronic) 

T = Tuberculosis 
ill'/ Ci/./'V' of ItnvHDL- 
MOCHA 
M = Malnutrition 
O = Obesity 
C = Cigarette smoking 
B = Beta blockers 
A = Anabolic steroids 

m LAP Score is Ion in: 

CP 

C = CML 
P= PNH 

I ■ Risk of acute leukemia (ALL) increases in: 

ABCDE 

A = Ataxia telangiectasia 
B= Bloom's syndrome 
C= Congenital hypogammaglobulinemia 
D = Down's syndrome 
E = EBV 

■ Some interesting points about Japanese Encephalitis: 

0 Case fatality rate 30% average (actually 20-40%) 
o Immunity develops after 30 days of vaccination 
=> Immunity persist for 3 years 
° Revaccination required after 3 years 
0 Vaccination required for children <3years 
° Insecticide spray required upto 3 Km. range 
° Death occurs in J.E. in 3x3=9 days 
o Incubation period 7-15 days average 9 (3x3) days 

i Arthropod transmitted d/s 

(I) Disease transmitted by Louse/ lice: 

PERT 

P= Pediculosis 
E = Epidemic typhus 
R = Relapsing fever 
T = Trench fever 

(II) Disease transmitted by Rat-flea: 

BEnCH 

B = Bubonic plague 
En= Endemic typhus 
C = Chiggerosis 
H = Hymen olepis diminuta 


k 


(111) Disease transmitted by Culex: 

BJP Won in Centre 
B= Bancroftian filariasis 
J= JE 

P= Polyarthritis (viral) 

W = West Nile fever 
C = Culex 

(IV) Disease transmitted by Hard ticks- 
ITBP Ke V 2 iR 2 

I = Indian Tick typhus 
T = Tularemia 
B = Babesiosis 
P= Paralysis (tick) 

K = KFD in India 
Vi = Viral encephalitis 

Viral Hemorrhagic fever/Colorado fever 
R = Rocky mountain spotted fever 

Russian spring summer encephalitis 


■ Some interesting facts to remember with Crick 
and numbers 


e * score 


(I) Clotting factors which are vitamin-K dependent- 
279/10(279 for all out) 

Cumulative Score 

i.e. factor II, factor VII, factor IX, factor X, protein C 
and protein S are vitamin-K dependent. 

(II) Clotting factors which are synthesized by liver- 
279/10 C.S. + 15 runs extra 

i.e. factor II, factor VII, factor IX, factor X, protein 
C, protein S, factor I and factor V are produced 
by liver. 

(III) Cranial nerves which have parasympathetic fibres- 
379/10 (379 for all out) 

i.e. cranial nerves 3rd, 7th, 9th and 10th have 
parasympathetic out flow. 

(IV) Normal serum contain factor 9,10,11,12. 

(V) Adsorbed plasma contain factor 5,8,11,12 


■ In Argyll Robertson’s Pupil: 
ARP & PRA 

A —> R -> P= Accommodation 
/feflex .Present 

P-» R -> A = Pupillary (light) 
Peflex Absent 



f D-penicillamine: 

t ^pen and Start Writing MLCjn Rough 

l' sC L gcleroderina 

Wilson’s disease 
Mercury poisoning 
Lead poisoning 
Copper poisoning, 

Cystinuria, Cystinosis 
Indian childhood cirrhosis 
RA 


To 


S 55 
\V= 

M* 

l 5 

C 3 S 


Uses ofD a P sonc 

’ n.MKl> 

forDapsone 

M= Madura foot 
g = Rhinosporidiosis, 

Resistant chloroquine malaria 
p = Dermatitis herpetiformis. 


, Arrangement of structures: 


In upper part 


In Popliteal fossa 


In middle 
part 


In Lower part 


AVN (Med. lat.) 


NVA (Med. -Mat) 


In Cubital fossa 




*** Encouninv&t, Lo „ Qt0 „, h Lcve , 


2i ‘Valineinp*forglutTmic 

Hb-C = Lysine p 6 __. 

Hb-D = Glutamine p ’ 21 
Hb-E = Lysine p 12 _ 


acid 


NVA 

(Superficial to Deep) 


■ MRS DOP 

MCP Joints are involved in RA 

SLE 

DIP Joints are involved in Osteoarthritis 

Psoriasis 


At hilum of 
kidney 

At femoral 
triangle 

At intercostal 1 

groove I 

From anterior to 

From medial to 

From above 

posterior (VAP) 

lateral (IVAN) 

downwards (VAN) 

• Renal y 

• lymphatics, 
femoral vein 

• Intercostal vein 

• Renal a. 

• Femoral 
artery 

• Intercostal artery 

• Renal pelvis 

• Femoral 

nerve 

• Intercostal nerve 





Medial -»lateral 


At the Porta hepatis 
DAV (ant. post.) 


D = bile duct 
A = hepatic artery 
V = Portal vein 


Touch receptors 

Mohmd Raffi sing slow and Plnazz Missani fast: 
So slowly adapting touch receptors are 
Merkel’s disk 
Ruffini’s endings 

Rapidly adapting touch receptors are 
Pacinian corpuscles 
Meissner’s corpuscles 


l 


Diet avoided in celiac (Gluten sensitive enteropathy) 
BROW 
Barley 
Rye 
Oat 
Wheat 


Morphine inhibits 
CTV 

C = Cough centre 
T = Temperature centre 
V= VMC 


MBBR 
(Median n., 
brachial a., biceps 
tendon,radial a.) 


Causes of t sweat chloride 

Chitrakar M.F. Hussain Madhuri Dixit G Par Fida Hai 

C = Cystic fibrosis 
M= Malnutrition 
F = Familial cholestasis 

H = Hypoparathyroidism 
M= Mucopolysaccharidosis 
D = Dysplasia ectodermal 
G = G-6-Phosphatase Deficiency 
p = Pancreatitis 
F = Fucosidosis 


1 
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To remember all the OSTEOCHONDRITIS: 

Calcutta Vali Sunder Radiologist Fatima Malik OT So 
ChaJ Ke Nikli Pahunchi Fir Panna College Ki Library 
Calcutta Va I i 

Calves ds = Vertebral body (central nucleus) 

Sundar / Radiologist 

Scheuermann's ds = Ring epiphysis of vertebrae 


Pahunchi / Fir 
Perthe’s ds = Femoral head 
Panna / College 
Panner's ds = Capitulum 
Ki / Library 

KJenbock’s ds = Lunate bone 


Uses of Chioroquine 
MEDAL 
Malaria 

Extra-intestinal (hepatic) amoebiasis 
DLE 

Lepra reaction 
RA 


Causes of renal papillary necrosis 

ADIPOSE 

A = Analgesic nephropathy 
D = DM 

I = Infarct in shock 
P = Pyelonephritis 
0 = Obstructive uropathy 
S = Sickle cell nephropathy 
E = Ethanol 


Psammoma bodies are found in P sa m (remember with 
the first four letters P sa m of Psammoma) 

P = Papillary carcinoma (of thyroid, oflddney/ RCC) 
sa = Serous cystadenoma 
m = Meningioma 


-LOTTING FACTORS 
1 = Fibrinogen 


3 

4 

5 

6 
7 
S 
4 


Fatima / Malik 

10 

Freiberg’s ds = Metatarsal head 

O/T 

11 

Osgood saber’s ds = Tibial tubercle 

12 

Se/Chal 

Sever's ds = Calcaneal tuberosity 

Kar/Nikli 

Kohler’s ds = Navicular bone 

13 


= Prothrombin 
= Thromboplastin 
= Calcium 

= Proaccelerin/labile factor 
= Nil 

= Proconvertin 
= AHF 

= Christmas factor 
= Stuart power factor 
= Plasma thromboplastin antecedent 
antihemophilic factor C 

= Hageman factor, glass contact factor 
= Laki Lorand factor 


[Mn: Fir Pappu to Calcutta pahucha nahi 
4,5,6 


1 » 2,3 


Praying at Christmas, Stuart p| anncd ,. 
ladki 7, 8, 9, 10, 11, 12 ] hindu 


Topiramate: uses 
SAM OS A 
S = Smoking 
A = Alcohol 
M= Migraine 
O = Obesity 
S = Stone 
A = All seizure 


Alcohol craving fed by 
None Of The above 
None = Naltrexone 
Of = Ondansetron 
The = Topiramate 
Above = Acamprostate 


High extraction ratio 
NIL by mouth 
N = Nitrate 
I = imipramine 
L = Lignocaine 
By = p blocker 
Mouth = Morphine 


Transdermal patch is available for 
Cool and FINE 
CooI= Cloridine 
F = Fentanyl 

I = Isosorbide mono uitvalt 
N = Nicotine 


E = Estradiol 


i 


k‘ ll3nrV 
' dP 11 


e l opener drugs 


M’ 
V- 
H : 


jvlinoxidil 

pjazoxide 

hydralazine 


rhvthmic drug classification 

< block K Channel 
M 1 ” Some = Sodium channel blockers 

1 pl oC k = Beta blockers 

^ = K channel blocker 


II 

III 


J v channel = Calcium Channel blocker 


yikolsky sign + vein 

* 1>1LES 

p = Pemphigus 

, = infection: HSV,VZV 

L = Bullous Lichen plannus 

g = Epiveamoyse bullous 

s = SSSS (staphylococcal scaled skin syndrome) 

Mini mental status exam small 

* carlo 

Month Motor skills 
C = Calculation 
A = Attention 
R. = Recalls 
L = Language 
0 = Orientation 


a Level of intelligence 
11M 

1 = Q 

1 = Idiot 0-24 
I = Imbecile 25-49 
M= Movon 50-69 


Defence Mechanism 


Mature 


Immature 


ASH 

A = Altruism Anticipations 
S = Suppression Sublimation 
H = Humour 


Panditi's RASI 
P = Passive aggression 
R = regression 
A = Acting out 
S = Somatisation 


I = Identification 


PREM h Bhai (C ° Cal) n0t t0 be “ Sed t0 P>«Uy 
^ = Procaine 

^ = Ropivacaine 

L = Etidocaine 

^ = Mepivacaine 

Bhai= Bupivacaine 

■ Vision 2020 

World cool catavolt 
R = Refractive error 
O = Onchocerciasis 
B = Childhood Blindness 
O = onchocerciasis 
T = Teraclorama 
India C= corneal blind 
G = glaucoma 

Rocks = Diabetic retinopathy 



Drugs Causing 


MUWMIII 


1. Hyperkalemia 

KBANK 

K = K sparing diuretic 

B = p blocker 

1 A = ACE Inhibitor 

j N = NSAID 

, K = K+ supplement 

l. Hypo Kalaemia i 

BAALOAD 1 

B = Bartar's DS 1 

A = Alkalosis l 

A = Alkalosis 1 

L = Laxative | 

O = Other insulin 1 

A = Acute glucose low 1 

D = Diarrhoea 1 

1 3. PORPHYRIA 

1 STOP RBC 

S = Sulfonamide 
i T = Jliopeutove 
i O = OCP 

1 P = Phenylbutazone 

1 R = Rifampicin 

1 B = Barbituratt 

| C = Chloramphenicol 

1 4. SIDEROBLASTIC ANAEMIA 1 

1 CLAP 1 

C = Chloramphenicol l 

L = Linezold lead ■ 

A = Alcohol 1 

P = Pyridoxine 


Neurotic 


Psychotic 


Dr. NURI 

Dr = Displacement (Phobia) 

N = Neurotic 
U = Undoing (OCD) 

R = Repression Rationalisation 
Reaction formation 
I = Intellectualization 


DP 

D = Denial Distortions 
P = Projections 
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■ Urban Scales of SES 

Jitc-ndru Kumar Sir 
Jitendra = Jalota 

Kumar = Kulshrcshtha. Kuppuswamy 
Sir = Shrivastava 

■ Rural Seales of SES 

SI PRB 

S = Shivpurkar 
U = Udai 


p = Pareek 
R = Radhukar 
B = BG Prasad 

■ Student Scales of SES 
Student Bccliare Bharadwaj 
Bechare = Bharadwaj 

■ Foreign Scale of SES 

Foreign Hollywood 

Hollywood = Hollingshead and Henderson (used i 


Water borne disease 


Water wash disease 



D.rty CAT 

Dirty = Dysentery 
C = Cholera 
A =Hepatitis A 
T= Thyphoid 


TDS 

T = Trachoma Typhus 
D = Dysentery 
S = Scabies 


Water based disease 


BDS 

B = Based 
D = dracunculiasis 
S = Schistosomiasis 


Water breed/water related 


Famous MODY 
Famous = Filariasis 
M = Malaria 

0 = Onchocerciasis 
D = Deugue 
Y = Yellow fever 


Carrier Types 


1 Incubatory 

| Convalescent 

Healthy 

Chronic 

1 Incu Eatery MMR, DPT 

CDPT 

PCMS 

DM TB 

1 1 = Influenza 

C = Cholera 

P = Polio 

D = Diphtheria, Dysentry 

1 B = Hepatitis B 

D = Dysentery, Diptheria 

C = Cholera 

M = Meningitis (Cerebrospinal), Malaria 

J M = Measles 

P = Pertussis 

M = Meningococcal Meningitis 

T = Typhoid 

I M = Mumps 

T = Typhoid 

S = Salmonella 

B = Hepatitis B 

D = Diphtheria 




P = Pertussis 





■ Muscles taking origin from clavicle 

OPD's 

O = Origin from clavicle 
P = Pectoraiis Major 
D = Deltoid (anterior hall) 

S = Stemocleiodmastoid 

■ Muscles having insertion on clavicle 

sir 

S = Subclavius 
I = Insertion on clavicle 
T = Trapezius 



■ Clavipectoral fascia is pierced by 
TLC 

T = Thoracoacromial vessels 
L = Lateral Pectoral Nerve 
Lymphatics 
C = Cephalic Vein 

■ Structure passing through lesser sciatic foramen 
PIN 

P = Pudendal nerve 

I = Internal pudendal vessels 

N = Nerve and Tendon of obturator intemus 




creed during thoracocentesis 


tics e“ 


' |lf Tll0 racentesis 
T ' i n iernal Intercostal 
1 " mtercostalis intimi 


External Intercoastal 


iameters 


and surface landmarks for heart valves 


Surface Landmark 


3' d Lt costal 
cartilage 

4 th Lt Costal 
cartilage 



iiL Dor sa\ Branches 
RML 

^ = R+ Lumbar 
M= Median Sacral 
L = Lt Lumbar 

■ Cavernous Sinus tributaries 
SIM 

S = Superior Ophthalmic vein 
Sphenoparietal Sinus 
I = Inf. Ophthalmic vein 
Inf. Cerebral vein 
M= Middle cerebral vein 

■ Cavernous sinus draining channel 


T tricuspid 



ArC h of Aorta branches 

* ABC’s 

A = Arch of Aorta 
g = Brachiocephalic Trunk 

c = Common Carotid Artery (Lt) 
S = Subclavian Artery (Lt) 


5 th Intercostal 
Space 


■ 


, Abdominal Aorta branches 
j Ventral Branches 
SIT 

S = Superior mesenteric 
1 = Inferior mesenteric 
T = Trunk, Coeliac 


Superfior 

Mesenteric 

]nf Mesenteric 

Coeliac Trunk 

MRI 

1 Love S£ngs 

Cool loving songs 

M = Middle colic 

1 = Inf Mesenteric 

C = Common 

Hepatic 

R = Rt Colic 

L = Lt. Colic 

L = Lt. gastric 

1 = lleo Colic 

Inf. Pancreatico¬ 
duodenal 

S = Sup. Rectal art, 
Sigmoid art 

S = Splenic art 


FIT 

F = Facial vein 
I = Internal Jugular Vein 
T = Transverse Sinus 

Cerebral Sulci types 
COLA 

C = Complete Sulci 
0 = Operculated Sulci 
L = Limiting Sulci 
A = Axial Sulci 

■ Limbic System constituent 
POHA 

P = Pyriform Lobe 
0 = Olfactory pathway 
H = Hypocampal formation 
A = Amygdaloid body 

■ Sinusoids seen in - 
Big CELLS 

Big Bone Marrow 
C = Carotid Body 
E = Endocrine glands 
L = Liver 
L = Lymph Node 
S = Spleen 


ii. Lateral branches 
GPRS 

G = Genital Branches (testicular, ovarian art) 
P = Phrenic art (inf.) 

R = (Renal art) 

S = Supera Renal art (middle) 


■ Universal Antidote 

ATM 

A = Activated charcoal 
T = Tannic acid 

M= Magnesium Oxide 


Scanned by CamScanner 






















■ Coma Cocktail 
DNB 

D = Dextrose 
N = Naloxone 
B = BI (Thiamine) 


■ Haemodialysis not done in 

KBC 

K = Kerosene 
B = Benzodiapines 
C = Chloroquin 
Copper Sulfate 



a Poisoning having Garlic odor 
PAP 

P = Phosphorus 
A = Al. Phosphite Arsenic 
P = Al. Phosphide 

■ Sources of Interferon 

L FT 

INF a L Leucocytes 

INF P F Fibroblast 

IN F •/ T T-cells 


■ My cobacterium tuberculosis complex 

TB CAM 

T = M. Tuberculosis 
B = M. Bovis 
C = M. Cametti 
A = M- Africanum 
M= M. Mirroti 
P = M. Pinnipedi 


m Myobacterium classification 


1 1. Photochromogens 

Mr 

M. marinum 


Khan 

M. kamasii 

1 2. Scotoc hromogens 

So 

M. scrofulonium, 


Good 

M. govdonae 

3. Non chromogen 

No (X) 

M. xenopi 


A 

M. aurium 


1 

M. intracellulare 


M 

MAC 

4. Rapid Growers 

Soon 

M. smegmatis 


Visit 

M.vaccai 


Purana 

M. phlei 


Fort 

M.fortuitum 




■ Descending paralysis 
ItPTA Dental 

B = Botulism 
p = Polio 
T = tetanus 
Dental = Diphtheria 

■ Eggs floating in concentrated saturated salt sol ut i 0[) 

HEN n 

H = H. nana 
E = E. granulosis 
N = Nematodes 

■ Worms that crawl out 

CTEV 

C = Crawls out 
T = T. saginata 
E = Enterobius 
V = Vermicularis 

■ Cystic stage is absent in 
TEST 

T = Trichomonas vaginalis 
E = Entamoeba gingivalis 
S = Stage of cyst 
T = Trichomonas intestinalis 

■ Sputum examination is done in infection of 

APNEAS 

A = Ascaris larva 
P = Paragonimus egg 
N = N. americanus 
E = Entamoeba histiolytica 
A = Ancyclostoma 
S = Strongyloides 

■ Lactose fermenting Enterobacteriaeceae 
LAKE 

La = Lactose fermenter 
K = Klebsiella 
E = E. coli, Enterobacter 

■ Non motile 
SKY 

S = Shigella 
K = Klebsiella 
E = Yersinia 


ne disease/Borelliosis stages 

\1= Erythema Migrans 

I g = Bannwarth syndrome 

II ^ a = Arthritis (Oligoarticular) 

vir0 s Naked DNA 
l\\P 

p = Parvo Virus 
A = Adeno Vims 
p = papova Virus 

Non enveloped RNA 

0 pCR 

p = Picorna 
C = Calci 
r = Reo 

Parasite laying oviparous eggs 

11EAT 

H = Hookworm 
E = Enterobius 
A = Ascaris 
T = Trichuris 

B p ar asites which are viviparous 

LBWS 
L = Larva 
B = Bmgia malayi 
W= Wuchereria 
S = Trichinella Spiralis 


■ Non bile stained egg 

NF.HA 

N = N. americanus 
E = Enterobius vermis 
H = H. Nana 
A = Ancyclostoma 

■ Liver parasite 
FACE 

F = Fasciola 
A = Ascarei 
C = Clonorchis 
E = Echinococcus 

■ Auto Infection seen in 
CHEST 

C = Coryptospora, cysticercosis 
H = H. Nana 

E = . 

S = Strongyloides 
T = Taenia 
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Most Recent Points 



LATEST UPDATES 


NEWER DRUGS 



EGFR T790M mutation +ve 
non-small cell lung cancer 


GUIDELI NES FOR CPR 'N BjljAHAaoiSRECO^ 

^Courtesy-’ AHA 2015 Updates] — 



Component 


Scene safety 

Recognition of cardiac arrest 


Activation of emergency 
response system 


Compression-ventilation ratio 
without advanced airway 


Compression-ventilation ratio 
with advanced airway 

Compression rate 

Compression dept 


Hand placement 


Adults and adolescents 


Children (Age 1 year to 

Puberty) 


Infants 

lAge less than 1 year 

Excluding newborn«\ 


Make sure the environment is safe for , escuers and vic(im 
Check for responsiveness 

Non breathing or on^gasping'i.e. no norma| bregth 

No definite pulse felt within 10 seconds 8 

{Breathing and eulse check can he performed ,imu„a„eoo s , v i„ less than 

Witnessed collapse 

Follow steps for adults and adolescents on the left 


If you are alone with no 
mobile phone, leave the victim 
to activate the emergency 
response system and get the 
AED before beginning CPR 


10 seconds) 


Otherwise, send some one and 
begin CPR immediately; use the 
AED as soon as it is available 

1 or 2 rescuers 
30:2 


Unwitnessed collapse 
Give 2 minutes of CPR 

get theAED Ctim *° Bmer * enc V Res P°"« 

Return to the child or infant and resume CPR- 
Use the AED as soon as it is available 

1 rescuer 
30:2 

2 or more rescuers 
15:2 


system and 


Continuous compressions at a rate of 100-120/min 
Give 1 breath every 6 seconds (10 breaths/min) 

100-120/min 


At least 2 inches (5 cm)* 


2 hands on the lower half of 
the breastbone (sternum) 


At least one third AP diameter 
of chest 

About 2 inches (5 cm) 

2 hands or 1 hand (optional for 
very small child) on the lower 
half of the breastone (sternum) 


Chest recoil 

Minimizing int erruptions 

*Compression depth should be 
Abbreviations: AED, automated external defibrillatorAP, 


At least one third AP diameter 
of chest 

About 1 % inches (4 cm) 

1 rescuer 

2 fingers in the center of the 
chest, just below the nipple 
line 

2 or more rescuers 
2 thumb-encircling hands in 
the cener of the chest, just 

... , below the nipple line 

OW ull recoil of chest after each compression; do not learn on the chest after each compression 
— m ‘t lnterru Ph ons in chest compression to less than 10 seconds 
no more than 2.4 inches (6 cm). 


aneroposterior; CPR, cardiopulmonary resuscitation 
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CHANGES IN 2015 ACLS/BLS GUIDELINES 

(Advance cardiac life support) 

• Chest compression rate should be at the rate of 100-120/ 
min instead ofatleast 100/min. 

• Depth of compression should be 2 inch but not more than 
2.4". 

• Deliver 1 breath every 6 seconds (i.e. 10 breaths/min.) 
while advanced airway in place (instead of 1 breath every 
6 to S seconds previously). 

► Vasopression is removed from algorithm in 2015 ACLS 
guidelines. 

Extracorporeal CPR may be considered as an alternative to 
conventional CPR. 


CHANGES IN NRP-2015 GUIDELINES 

(Neonatal rescucitation program) 

• No longer intubation or ET-suction for non-vigorous 
meconium stained (MSL) baby. 

• Rescucitation should proceed identicaly whether 
meconium present or absent. 

• Heart rate is monitored using ECG lead rather than 
conventional palpation of umbilical cord. 

• CPAP added as an option for laboured breathing and 
persistent cyanosis. 

• Initial 30 seconds assessment has been removed because 
it was unrealistic. The goal is to get an initial assessment 
done & initial maneuver done in the 1st minute. 


CHANGES IN NATIONAL IMMUNISATION 
PROGRAM 2015-2016 

• Four new vaccines have been introduced into India’s UIP, 
including IPV, vaccines against Rubella, rota virus and an 
adult vaccine against Japanese in encephalitis (in district 
with high level disease). 

• Key changes in UIP (Universal Immunisation Program) of 
India are 

0 Injectable polio vaccine (IPV) has been reintroduced 
along with third dose of OPV. 

0 There is switchover to biovalent OPV vaccine in place 
of existing trivalent OPV. 

To promote use of rota virus vaccine in routine UIP in 
India. 


SOME OTHER IMP. UPDATES 

• New classification of Dengue: Only 2 classes of D 

are there (Earlier 4 classes):- en gue 

1. Dengue +/- w arning signs 
o DF without warning signs 
o DF with warning signs 

2. Severe Dengue (Plasma leakage leading to shock h' 

or organ dysfunction is there)) ’ a ^ e 

• In 2015 revised Jones criteria for Rheumatic fever 

given by AHA : Mentioned in cardio chapter ofmed 
H7N9 Avian influenza pandemic: Human infectio ^ 


3 0.3 


miscellaneous 


Esthers 


a new avian influenza A (H7N9) virus were first 


Heine, 
ns with 


in China in March 2013. 

NACO started STI/RTI services as "Suraksha clinic” 


re Ported 



Alexander 

Fleming 

Arnold Pick 

Emil Kraplin 

Charles Louis 
Alphonse 
Lave ran 

Sir Ronald Ross 


Edward Jenner 

Elec Jefferey 
James Lindt 
Von Haff 
ChristianBernard 
Thomas Starz 
Eric Muhe 


Discovered penicillin in 1928. Born on 6th 
August 1881 & death on 11th March 1955 

Term Dementia Precox was given 

Popularized the term Dementia Precox for 
schizophrenia 

Identified the parasites that cause malaria 


Discovered how the malarial parasite 
works. He also identified that the parasite 
is present in a particular genus of mosquito, 
the Anopheles. Both men (he & Charles 
Lois) won Nobel Prize for their work. 

Discovered Small pox vaccine. Died on Jan 
26 1823 

DNA profilling was 1st reported by him 

Associated with Scurvy 

Osmosis theory, reverse osmosis 

Heart transplant 

liver transplant 

Laparoscopy 


^ p j^PRl ZE IN MEDICINE/PHYSIOLO Gy 



2013 


201 * 


2015 


2016 


Sir John B. Gurdon, 
Shinya Yamanaka 


James E. Rothman, 
Randy W. Schekman, 
Thomas C. Sudhof 


John O’Keefe, 
May-Britt Moser 
and Edvard I 

William C. Campbell 
and Satoshi Omura. 


For their discoveries 
"machinery 


vesicle 



For contribution in 


For the discovery that 
mature cells can be 
reprogrammed to become 
pleuri potent” 


of 

regulating 
traffic,a major 

transport system in our cell” 

for their discoveries of cells 
that constitute positioning 
system in brain. 

For their discoveries 
concerning novel therapy 
against infections caused by 
roundworms 

Has not been awarded yet 


WHOTHEME 


# rr Health Day iS gl0bal health awarenes: 

celebrated every year on 7th April. 

• Themes of World Health Days are 
0 2016: Beat Diabetes 

0 2015: Food Safety 
2014: Small bite, Big threat 
0 2013: Healthy Blood Pressure 
0 2012: Ageing and Health 
0 2011: Anti-microbial Resistance 
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SOMESURGICAL INSTRUMENTS 





Cuscos 

speculum 


Doyen s retractor 


Sim's speculum 


Protoscope 



PEDIATRIC RESCUCITATION EQUIPMENTS 




Oral airwav 


Straight and curved blades Cuffed endotracheal tube 




Laryngoscope 


Face mask 


Self inflating bag lOOOmL 


pEP 1 GREE SYMBOLS 




female = Oval 
iVlale = Box 

for unknown sex = Diamond 


Symbol, 



Similar to above but Small symbols for , 

female, Male, Sex unknown carria Be 

Illegitimate relationship is shown by 
Broken line 


Cut line indicates -y Separation/Divorce 

Broken two sided arrow indicates -y 
Special emotional attachment 

Arrow indicates -y Present patient 


Psychiatric illness (Black) 


D) ® 


o □ /\ 

O Unmarried 

-T-a 

i 

D 

Illegitimate child 

OH-I-Q 






Twins, monozygotic 

Twins, Dizygotic 

Double line indicates -> Consanguinity 

Bracket with unbroken line -y Child adopted out of family 

Bracket with broken line -y Child adopted into family 

Present family of patient (Dark box) 

Death (cut oval or box) 



Scanned by CamScanner 


























































INDICATIONS OF MRI OF MOTHER DURING 
PREGN ANCY 

• Fetal cerebral anomaly. 

° Lissencephaly 

° Schizencephaly 
o Pol> microgyrias 

• Congenital high airway obstruction syndrome. 

• Congenital hemochromatosis. 

• Amniotic band syndrome - For accurate diagnosis. 

• Volumetric analysis of congenital dislocation of hip. 


INDICATIONS of fetal surgery 

• Obstructive uropathy. 

• Hydrocephalus. 

• Pleural effusion (Hydrops tetalis). 

• Tw in to twin transfusion syndrome. 

• CDH (Congenital diaphragmatic hernia. 

• Coneenital high airway obstruction syndrome. 

• Sacrococcygeal teratoma 

• CCAM (Congenital cystic adenoid malformations) 


NOTES 





pgviow Q's 

(p r orn Most Recent Exams 2015-15) 



PRACTICE TEST PAPER 


Average amount ofinsulin produced in humans is- 

A . 4 U/Day B. 40 U/day 

q 0.4 U/day D. 400 U/day 

2 In vitamin C deficiency, post translational 
modification of which amino acid is defective 

A . Lysine B. Alanine 

C. Glycine D. Arginine 

3 initiating codon in protein synthesis is: 

A. AUG B. UAA 

C. UAG D. UGA 

4. Nevoid basal cell carcinoma syndrome is associated 
with mutations in which of the following gene- 

A. PDGF 

B. IKN4a 

C. SMAD-4 

D. PTCH 


5 . Which one of the following is not true regarding HIV 
genome: 

A. p24 gene is a capsid protein 

B. p7 is nucleocapsid protein 

C. gp 160 is envelope protein 

D. pl5 is viral infectivity factor 

6 . Crohn’s disease is a granulomatous inflammatory 
bowel disease. Which of the following statements is 
not true for Crohn’s disease? 

A. It may affect any portion of GIT form oesophageus 
to anus. 

B. The inflammation is limited to mucosa and 
submucosa of the bowel. 

C. Extra intestinal manifestations include migratory 
polyarthritis and ankylosing spondylitis. 

D. Risk of cancer is less than that seen in patients with 

ulcerative colitis 

Auto-antibodies and their correct match with 

hepatitis are all except? 

A. Anti LKM-1 : Type II autoimmune hepatitis 

B. Anti LKM-2 : Drug induced hepatitis 

C. Anti LKM-3: Acute viral hepatitis 

D. Anti-actin : Type 1 autoimmune hepatitis 


7, 


Acid fastness is seen in — - M 

C ^ ph >' Io ““us B. Nocardia 

C. Actmomycetes D, Brucella 

B. Infectious mononucleosis 

C. Nasopharyngeal carcinoma 

D. Cervical carcinoma 

10. A child presents in OPD with pustular lesion. 

? ram Positive cocci were found after Cra 
ning . To establish the diagnosis of Lancef 

fhoTn^ SfreptococcaI ^throderma, followina 
should be used: ,u * 

A. Bacitracin sensitivity 

B. Bile solubility test 

C. Optochin sensitivity test 

D. Catalase test 

11. Toxin producing atypical mycobacteria which cau 

Buruli ulcer": 

a \a g m scrofulaceum 


-* U. IYI, 3CIUIUJ 

C. M. ulcerans D. M. Kansi 


12. Hide porter's disease is: 9 ' 

A. Pulmonary form of anthrax 10 - 

B. Cutaneous form of anthrax H- 

C. Intestinal form of anthrax 12. 

D. Pseudoanthrax caused by anthracoid bacilli 13. 


13. Cystic stage is not seen in all of the following protozoa 14 - 

except: 

A. Trichomonas vaginalis 

B. Trichomonas intestinalis 

C. Di-entamoeba fragilis 

D. Balantidium coli 


14. Desert rheumatism is seen in : 

A. Coccidioidomycosis 

B. Paracoccidioidomycosis 

C. Blastomycosis 

D. Cryp t0C0CC0S ' s 
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15. .Nematode eggs which contain larva and do not stain 
with bile are found in: 

A. Ascaris 

B. Strongs loides 

C. Enterobius 

D. Ancylostoma duodenale 
16. Antiretroviral drug 'Maraviroc' is a: 

A. Enrrv inhibitor 

B. Protease inhibitor 

C. Nucleotide reverse transcriptase inhibitor 

D. Integrase inhibitor 

17. Long acting reversible inhibitor of COX are all except: 

A. Aspirin B. Celecoxib 

C. Melo.xicam D. Nebumitone 

18. Monoclonal antibody used in resistant asthma 
patients: 

A. Alemtumab B. Donesumab 

C. Omalizumab D. Belimumab 

18. Phase of clinical drug trial in which a new drug is 
compared with standard drugs: 

A. Phase I trial B. Phase II trial 

C. Phase III trial D. Phase IV trial 

19. All of the following statements are true for semen 
except: 

A. LDH isoenzyme detection in semen is the absolute 
proof of presence of semen. 

. DNA can seperate and identify different semens. 

C. The semen of the secretors does not contain ABO 
group. 

D. Precipitin test is helpful in identifying semen in the 
absence of spermatozoa. 

20 . Syndromic management of a genital ulcer is 
applicable to all of the follow ing sexually transmitted 
diseases except: 

A. Genital herpes 

B. Syphilis 

C. HIV 

D. Chancroid 

21. Following methods are example of quantitative 
techniques of management except: 

ModeJ B. Cost Accounting 

C. Management by objectives 

D. Input - Output Analysis 

22 . Criteria for applying t test are all except: 

A. Sample should be selected randomly 

B. There should be homogenecity of variance in the 
two samples. 

C. Varible should be normally distributed. 

Data shou,d qualitative in nature 


a tion modality contraindicated 


23. A patient sustained injury to his right upp cr j- 

years back. X-ray of the same is shown below N 3 
he presents with valgus deformity it, t|, e elbow ° >V 
parastliesias over the medial border of hand' 
injury is likely to have been- ' The 



A. Supracondylar fracture of humerus 

B. Lateral condylar fracture of humerus 

C. Medial condylar fracture of luimerus 

D. Posterior dislocation of humerus 

24. Cone of light is seen in which quadrant of r 

membrane: J'^panic 


A. Antero superior 
C. Postero-inferior 


B. Antero inferior 

D. Postero-superior 

25. Intubation granulomas are common at tt, ■ 

of ine Junction 

A. Anterior 2/3rd + posterior l/3rd of vocal corH 

B. Anterior l/3rd + posterior 2/3rd of vocal cord 

C. Anterior half and posterior half of vocal cord 

D. Posterior most portion of vocal cords S 

26. Delusion is : 

A. A false belief not shared by same cultural croon 

B. A perceptual misrepresentation of a sensn™ : P 

C. A perceptual representation of a sound or Z ^ 

not actually present na °rani ma ge 

D. A viewpoint able to be changed when convincing 

evidence to the contrary is presented ° 

27. A 45-year-old woman with chronic schiznnK . 
and on treatment seems to be constantly ehe.vhe 
Her tongue darts m and out of her month a 
occasionally she smacks her lips. She aWn !* h 3nd 
frowns, and blinks excessively. These abnormal’ 
movements are seen, characteristically, in . n0rma| 

A. Tourette’s syndrome 

B. Akathisia 

C. Tardive dyskinesia 

D. parkinson’s disease 

28. Cognition is affected in all except: 

A. Schizophrenia 

B. Obssesive compulsive disorder 

C. Delusion 

D. Generalised anxiety disorder 


in 


til. 


Jl. 


J2- 


33. 


34. 


35. 


I" v f c t j 1 roniocytoma: 

P l,C ^T sca n 

f M 1 BG scan 
n FNA c 

ron train*"! 10 " *" thC mana S e ™nt 

C fPpH include all EXCEPT: 

of severe preeclampsia 

A organic heart disease 

® ^ negative pregnancy 

P Bronchial asthma 

,n these are causes of secondary post partum hem- 
^hage EXCEPT: 

Retained bits of cotyledon 
o Endometritis 
C Hydramnios 
P Choriocarcinoma 

following is an indication to deliver the baby 
immediately: 

Umbilical artery S/D ratio <3 
{ 3 . Absent end diastolic flow in umbilical artery 
C. Reversal of end diastolic flow in umbilical artery 
p. Presence of diastolic notch in uterine artery 

Prenatal diagnosis using amniocentasis or chorionic 
villous sampling can be done for all except: 

A. Cystic fibrosis 

B. Thalassemia 

C. Hemoglobinopathies 

D. Duchene muscle dystrophy 

Mangement of 38 week primi with placenta previa 
grade 1 without significant bleed in a : 

A. Expectant treatment 

B. Induction and vaginal delivery 

C. LSCS 

D. No active treatment 

A 6-day-old infant presents to the emergency 
department with vomiting, lethargy, hypotonia, and 
jaundice. Physical examination reveals hepatomegaly 
and neurologic depression. A full sepsis evaluation is 
undertaken, and the Gram stain of the CSF reveals 
gram-negative organisms of the following, the BEST 
additional laboratory test to obtain is 

A. Erythrocyte Galactose- 1 -Phosphate Uridyl 

Transferase 

B. Liver glycogen content 

C. Plasma insulin level 

D. Plasma very long-chain fatty acids 


gnosis r«~*«ivuiar 

B - G rowth deficiency wi.v ■ 
developmental delay 

c - Intrauterine grotnh m^ata f 1 ^ 

k ce * and cdn odactyly orthe’fi'bh'n'^’ 
D- Sh « mature, nebbed neck anf " E " 
37. In addition to irrilahiliiv ' d P mt "’ 1 
breathing with feedingVeT'"' 6 ' a "' 1 d 
indicative of congestive' hn,?hT"". ' ha 
infant is ncart Gilure in a ; 

A. Ascites 

B. Cough 
C- Cyanosis 

D. Diminished feeding volume 

*• o/' ars “ ld !>»> with h/o deveiopmej 
On eramination he is found ,,, ,. P 

™;arda.,o„ and senso*St'", 

belongs io low socioeconomic status md i 

3 ' ,a, " , fa^ry. X-ray is sho wn he,o,v ' 



Best treatment option for him is- 

A. Vitamin D 

B. Vitamin C 

C. Calcium Versanate. 

D. Chemotherapy. 

39. Which of the following disease corresponds to 
pedigree chart given below: 

Q- 



A. Achondroplasia 

B. Wilson’s disease 
B. Hemophilia. 

D. MELAS 
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40. Anti IK drug which can cause transient memory 
loss- 

A. Rifampicin B. Ethambutol 

C. IN'H D. PsTazinamide 

41. A 6 month old child was normal at birth,but his 
subsequent growth has been slow. His developmental 
milestones are also mildly delayed. The Mother calls 
you urgently at 7AM telling that her child seems 
unable to move the right side of his body. Which of 
the following might explain this child’s condition- 
A. Phenylketonuria B. Homocystinuria 

C. Maple sy rup Urine Disease 

D. Histidinemia. 

42. Changes in corneal curvature can be detected by: 

A. Pachymctrv B. Keratometry 

C. Placido's disc D. Specular microscopy 

43. 1.0 mm elongation of the eyeball produces : 

A. Myopia of 2D B. Myopia of 3D 

C. My opia of 3.5D D. Myopia of 4D 

208. .Metamorphopsia is associated with : 

A. Retinal detachment 

B. Juxta papillary choroiditis 

C. Coats’Disease 

D. Central serous choroidopathy 
44. Duct independent lesions of the heart are all except : 

A. Total anomalous pulmonary venous circulation 

B. Truncus arteriosus 

C. ALCAPA 

D. Tricuspid atresia 

4?. Pediatric intravenous dose of mannitol to reduce 
raised intracranial tension in a meningitic patient. : 

A. 0.5 - 1 gm/kg slow B. 1-2 gm/kg slow 

C. 0.5 - 1 gm/kg fast D. 1-2 gm/kg fast 

46. Cinacalcet is used in treatment of- 

A. Primary hyperparathyroidism. 

B. Secondary hyperparathyroidism. 

C. Tertiary hyperparathyroidism. 

D. Osteoporosis. 

47. Ail of the following are Preleukemic conditions 
except? 

A. Paroxysmal nocturnal hemoglobinuria 

B. Paraoxysmal cold hemoglobinuria 

C. Myelodysplasia 

D. Aplastic leukemia 

48. inhaled Particles,which are 20 micron in diameter 
arc trapped in- 

^ lveo11 B. Respiratory bronchioles 

C. Terminal bronchioles D. Oropharynx 


49 A *2 years old women comes with pallor. Sh c i 
history of dark colored urine in the morni„ 
Investigations reveal RBCs lyse in vitro with ar‘*i 
The most likely diagnosis for her condition is- d ’ 

A. Warm Autoimmunue hemolytic anemia. 

B. Peroxysmal nocturnal hemoglobinuria. 

C. Peroxysmal Cold hemoglobinuria. 

D. Isoimmune hemolytic anemia. 

50. Metyrapone test is done for- 

A. Addisons disease 

B. Cushing disease 

C. Pituitary ACTH secretion. 

D. Hypoythalamic decreased secretion 

51. Sapporo criteria is used for: 

A. Antiphospholipid syndrome. 

B. Ankylosing spondylitis. 

C. Wagener’s granulomatosis 

D. Behcet’s disease 

52. All of the following antibiotics are 
except- 

A. INH 

B. Tigecycline 

C. Daptomycin 

D. Moxifloxacin 

53. Massive splenomegaly is seen in all except 

A. CML 

B. Polycythemia vera 

C. Essential thrombocythemia 

D. Primary myelofibrosis 

54. A 15 yr old girl has large, violaceous,non ulceraf 
subcutaneous nodules which are exquisitely t h 
but no itching.shc has associated arthrale™??? 

most likely cause for her condition is- ne 

1 


... 0 ftlie following mcdicienes can he used topically 
A tllC treatment of the skin condition shown in image 

except 


eloW 


bactericidal 



A. Sweet’s syndrome 

B. Erythema nodosum 

C. Urticarial vasculitis 

D. Bacillar)' angiomatosis 



A Vitamin D B. Retinoids 

c Corticosteroids D. Etanercept 

A 17 yr old boy has multiple asymptomatic erythem 
' atous non-prur.tic ring like lesions with collarette of 
sca ies at the periphery of lesions.The lesions are dis 
tributed mainly on the trunk.Mostlkely cause for hi 

condition is- 

A , Tinea corporis A. Fityrisis alba 

C . Pityriasis versicolor D. Pityriasis rosea 

57. A 25 years old lady presents with an itchy rash 

around the wrist. Papules and vesicles are notiS 
around the wrist and slight oozing is noticed S 
most likely cause for her condition is- ’ 

A. Seborrheic dermatitis 

B. Hives 

C. Contact dermatitis 

D. Scabies 

58. All of the following are content of deep perineal 

pouch except : r 

A. Transverse perenii profundus 

B. Dorsal nerve of penis 

C. Sphincter urethrae 

D. Bulbospongiosus 

59. The following artery : 

A. Umbilical artery B. Celiac trunk 

C. Superior mesenteric artery 

D. Inferior mesenteric artery 

60. Axillary nerve injury can be clinically tested by 
anaesthesia at: 

A. Tip of the shoulder 

B. Arm 

C. Forearm 

D. Upper chest wall 

61. Appendix of testes arise from: 

A. Mesonephric duct 

B, Paramesonephric duct 

C. Mesonephric tubules 

D, Metanephros 


Transport mechanism L 

caveohn coated vesicles’ n ,?‘ Ch makes ‘he use r 

A> “ ln °cytosis n 

C - Transcytosis n Exoc ytosis 

63. Active metabolic r • Emi °cytosis 

A 25fnm u ° fvifamin Dis- 

B 2 ?n n° ecalcifero1 
C if^cholecalciftrej 

D Caic> ( ° H ^ cho,eca,c iferoi 
Calcitnoic acid 

^ wilh non-rccurre n * right laryngeal nerve is associated 

C. Coarctation ofaorla 

D. Abberem right subclavian artery 

“risrr. 

B Accessory'azygous vein 

U Superior intercostals vein 
D - Right brachio-cephalic vein 

rsr t r° be 

A. Cremasteric fascia B. Danes rmrscle 

' m D - Tunica albuginea 

67. Foramen secundum is found in 

A. Septum secundum 

B. Septum primum 

C. Septum intermedium 

D. Septum spurium 

68. Identify the anatomical triangle marked as ’Y’ - 

A. Digastric triangle 

B. Carotid triangle 

C. Occipital triangle 

D. Supraclavicular triangle 
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69. Conduction velocity iv highest in : 

A. Aa fibres 

B. Afi fibres 

C. Ay fibres 

D. C fibres 

70. Phantom limb pain is incorporated in which part or 
brain : 1 

A. Ventral hypothalamus 

B. Nucleus cuneatus 

C. Dorsal posterior thalamic nucleus 

D. Ventral posterior thalamic nucleus 

71. AH of the following disease show mitochondrial 
inheritance except: 

A. Leber's hereditary optic neuropathy 

B. Ragged red fibre syndrome 

C. Chronic progressive external ophthalmoplegia 

D. Russel silver syndrome 

72. Surgeons guide to the base of vermiform appendix 
during laparotomy is 

A. Terminal ileum 

B. Mesoappendix 

C. McBumey's point 

D. Anterior taenia coJi of caecum 

73. Structure related to the arch of aorta on its right side 
is 

A. Right phrenic nerve 

B. Left phrenic nerve 

C. Left recurrent lary ngeal nerve 

D. Right recurrent laryngeal nerve 

74. Radigraph of a 2 yr old child is shown below. Air 
entry is diminished and crepts are present on the left 
side of chest. Most likely represent : 

A. Rt sided emphysema 

B. Lt sided pleural effusion 

C. Left lobar consolidation 

D. Left lung collpse 


/5. A 62-\ car-old male with underiving COPI) h 

a viral upper respiratory infection and benin ♦ Cl ? ps 
an over-thecounter decongestant. Shortly th* ta ^‘ n R 
he experiences palpitations and present reaft <* 
emergency room, where the given rhvtk ,0 th * 
obtained, demonstrating: ' m stri P is 



76. 


A. Junctional tachycardia 

B. Atrial flutter with 2:1 atrioventricular block 

C. Paroxysmal atrial tachycardia 

D. Complete heart block 

40 year old Lady intra-operatively develnn* 

220 bpm and Blood pressure of 70/40 Err 88 
(|RS complex = 110 milliseconds. Best’managem 

A. Adenosine 6mg/12mg 

B. Amiodarone 
DC cardioversion 
Esmolol 

77. Sinus Bradycardia is defined as heart rate of? 

A. Less than 40/m in 

B. Less than 50/min 

C. Less than 60/min 

D. Less than 70/min 

78. EEG showing < 3Hz polyspike activity is seen in- 

A. Lennox Gastaut syndrome\ 

B. Absence seizures 

C. Juvenile myoclonic epilepsy 

D. GTCS 


C. 

D. 



79. Which of the following is a sign of brainstem death? 

A. Doll’s eye reflex absent 

B. Fixed non-reactive pupil 

C. Homer’s pupil 

D. Positive vestibulo cochlear reflex 


80. Ipsilateral 3rd nerve palsy with ipsilateral hemiplegia 
is seen with 


A. Uncal herniation 

B. Cingulate herniation 

C. Millard Gubler syndrome 

D. Weber syndrome 


rsr 

1 AP r %tsh°* n 


. „ c r’s Disease? 

t atroP li y 

shrinkage 


< l * - 3 I 


in 


the figure below? 


. 1 " 




in er 


f 


>■ L ral»P„ 

; fi'i"'-' 11 .j.gnosed when: 

L, t l« i! of fasting glucose is > 100 rag/dL and 
level 0 j:„i nlurnse is > 140 mc/dL 


i> Th e le f Ve Ltprandial glucose is > 140 mg/dL 
ti# 10 * inf fasting glucose is> 126 mg/dL and 

« Tl,e 'Postprandial glucose is > 199 mg/dL 

* 3,ofP fnf Plasma insulin is >6 lU/dL 

T ^rAl“t=ns>5.5% 


C 


o. 


The 


■ s n ot seen in diabetic ketoacidosis: 


■ h is not s'- 1 -" 

serum po.assmm 


A osmolality 380 mosm 

8 rine Rothera ,eSt P ° SI 
f. Ur |nc nnsitlV 


D 

if. P* 


nrine Benedicts test positive 

; betes mellitus is present in all except: 

' Heniochrcmatosis 
□ A taxia telengeictasia 
Fr j e dreich ataxia 

„ Myotonic dystrophy 

s6 . Whippy's triad is useful for diagnosis of: 

A. Insulinoma 
B ” Glucagonoma 
^ Somatostatinoma 

p V.l.Poma 

s , Secret oo’ diarrhea is caused by all except? 

A. Medullary thyroid tumor 

B. Carcinoid Tumor 

C. Somatostinoma 

D. Glucagonoma 






I'™ d vital capacity 
Tidal volume 
D. Blood gas analysis 

Incorrect about liver transplantation: 

of cold ShemITrr SOlU "° n f0r Pralonsa " 0 " 

B. Done if MELD score > 14 

C. H LA matching not required 

D. Recurrence with Wilson disease 

CaUSe n0 "- i,1 “ M ' **> «™r 


A. Reye syndrome 

B. Syndrome-X 

C. Cardiac syndrome-X 

D. Pregnancy 

92. A 25 year old man has pigmented macules over the 
palms, soles and oral mucos A. He also has anemia 
and abdominal pain. Which one of the following is 
the most likely diagnosis? 

A. Cushing’s syndrome 

B. Albright’s syndrome 

C. Peutz-Jegher's Syndrome 

D. Incontinentia pigmenti 

93. Mutation of STK 11 and LKB1 gene is associated 
with? 

A. Familial Adenomatous Polyposis 

B. Hereditary nonpolyposis colorectal cancer 

C. Peutz-Jeghers syndrome 

D. Neurofibromatosis 

94. Pancreatic auto-transplantation is done for: 

A. Chronic pancreatitis 

B. Carcinoma pancreas 

C. Wolfram syndrome 

D. Nesidioblastosis 

95. Biomarker not involved in acute kidney injury is? 

A. NGAL 

B. KIM 1 

C. Micro RNA 122 

D. CystatinC 

96. Patient on insulin in CKD stage 4. What is the dose 


in which of the following hormones: 

A. Increased insulin 

A. Ghrelin 

B. Decreased insulin 

B. GH 

C. Normal insulin 

C. FSH 

\ 

D. Add DPP-4 inhibitors 

D. LH 




(MAMS 
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97. B 

98. A 

99. C 

100. D 

101. A 

102. B 

103. C 

104. D 

105. A 

106. A 

107. A 

108. A 

109. C 

10. A 

11. A 

12. B 

13. C 

14. A 


B. 


D. 


97. Hemodialysis can he performed for long peri, 
from the same site due to? P 

A. Arteriovenous fistula reduces bacterial contamin 
lion oi site 

Arteriovenous fistula results in arterialization of 
vein 

failurr™ 0115 f,StU ' a Chanccs ^graft 

arteriovenous fistula facilitates small bore needk 
tor nigh flow rates 

98. Most common acute complication of dialvsis is- 

A. Hypotension 

B. Bleeding 

C. Dementia 

D. Muscle cramps 

”• a Te“™r “ f ltSi "" S U ««" *<»«• renal ,ra„ s pla„, 

A. Amyloidosis 

B. Diabetic nephropathy 

C. Alport s syndrome 

D. Goodpasture’s syndrome 

100. All are true for transplanted kidnev except- 

n ^° ral an " b0dy r «P°nsible for rejection 
o. C MI is responsible for rejection 

C. Previous blood transfusion increases chances of 
rejection 

D. HLA identity similarity seen in 1: 100 people 

101. Blood transfusion should be completed with 
-hours of initiation: 

A. 1-4 hours 
B- 3-6 hours 

C. 4-8 hours 

D. 8-12 hours 

102. Pancytopenia may occur in the following except: 

A. Megaloblastic anemia 

B. Severe iron-deficiency anemia 

C. Hypoplastic anaemia 

D. Paroxysmal nocturnal haemoglobinuria 

103. Reticulocytosis is seen in all except- 

A. P.N.H 

B. Hemolysis 

C. Nutritional anemia 

D. Dy serythropoietic syndrome 

104. Radiation exposure does not cause* 

A. ALL 

B. AML 

C. CML 

D. CLL 



c r;i 


109. 


105. Arsenic is used in treatment of: 

A. Acute Promyelocytic leukemia 

B. A L L 

C. CML 

D. Transient myeloproliferative disorder 

106. Treatment of choice of CMS leukemia i s - 

A. Intra-thecal methotrexate 

B. Vincristine and predinisolone 

C. Intrathecal vincristine 

D. Prednisolone 

107. Ampiphysin antibodies are seen in? 

A. Stiff person syndrome 

B. Opsoclonus 

C. Paraneoplastic cerebellar degeneration 
u. Lambert Eaton syndrome 

108. Polychronotropism is seen with: 

A. Urothelial tumors B GIST 

c. Pancreatic cancer a Hepa,„cel lu , ar ca 

Most common cause of drv tan nn 
examination is: * P botle Harrow 

A. Myelofibrosis B. Mniry cell l eilken ,. 

c. Cancer infiltration into bone marrow 

D. Chronic myeloid leukemia 
110. Chang classification is used for? 

t' p NE ^ B Astrocytoma 

... ^^ al0ma 0 Craniophyrangioma 

111- Most common cause of Carcinomatous menin„ « 

A. Carcinoma breast B. Carcinoma luno 

C Care,noma E „, D . Malignan, 

112. An 8-year old patient presents with fever 
fhroat and lymphadenopathy. On evami’ T* 
hcpatosplenomegaly was found. PeripherTl hi " 
' " Sh “" S atypical 

likely diagnosis is: 

A. CLL 

B. Infectious mononucleosis 

C ALL D. CML 

113. While discharging a patient of meningitis due to H 

influenzae the essential step you will do- ' 

A. EEG 

B. Assess developmental milestones 

C. Bilateral evoked auditory response 

D. Refer for physiotherapy 

114. Dawson disease is: 

A. SSPE 

B. Acute disseminated encephalomyelitis 

C. Neuromyelitis optica 

D. Paralysis agitans 


r) ii» l! 'i‘ijcciiiy n ’ phoma 

■<<■"'^10, obstruction 

s r ° r8 “ ,riccancer 

1 ft"' 1 ' t3P0P t0S,S 

>£Vs”" me 
!i»<,fdy“«* hasim T m | ,0le 

r^'rlomal cleavage of nucleus 


■rnu 


.clcosoi 


' f the following is an antiapoptotic 


|). |n,C 

^ygene? 

t Oil red 0 
S.*" bKk 

n Col'S 0 red 


manitestation are: ^‘wgen and shod 

c nth B - 1L ' 8 

C. ILIbeta D . TNF alpha 

125. Angelman syndrome is due to- 

A. Digenicinheritence 

B. Inversion 

C. Uniparentaldisomy 
D- Mitochondrial disorder 

m - «« or 


B. BCL-2 
D. BIM 



mlatio 0 


tissue appear at the site of injury by 


, Cra° u 1 
44 hours 

?4-72 hours 

^ 48-96 hours 

« 5-7 days 

un d injury sequence of appearance of cells is 
^Macrophage -» Platelet -* Neutrophils -» Fibrobla 
! Neutrophils -* Macrophages — Platelet 


8 Neutrophils 
Fibroblt 

f p| a telet -* Neutrophils —*• Macrophages —» 

Fibroblast 

9 Platelet -> Macrophages —> NeutTophils —*• 

Fibroblast 

[During angiogenesis recruitment of pericytes and 
periendothelial cells is due to- 
A. VEGF & PDGF 
B Angiopoietins, TGF & PDGF 

C. TGF, VEFG & PDGF 

D. VEGF, 1L-2,1L-6 

2 Least affected organ in arterial thromboembolism 

is? 

A. Liver 

B. kidney 

C. Heart 

D. Brain 

- 1 Septic Shock is due to: 

■ v Vasodilatation 
^ Decreased Cardiac output 
V Endothelial damage 
^ All of the above 


A. Autosomal recessive 

B. Autosomal dominant 

C. Mitochondrial inheritance 

D. X linked dominant 

127. HOX gene mutation can cause all except- 

A. Syndactyly , 

B. Plydactyly 

C. Fused carpal bones 

D. VSD 

128. The following protein is called “Gatekeeper of 
colonic neoplasia” 

A. APC 

B. STK11 

C. SMAD2 

D. PTEN 

129. Protooncogene involved in GIST 

A. KIT 

B. RAS 

C. RET 

D. MYC 

130. AKT-l gene mutation is associated with? 

A. Stomach 

B. Breast 

C. Ovary 

D. Pancreas 

131. The following is not one of the core prognostic factor 
of neuroblastoma 

A. Age at diagnosis 

B. Morphology 

C. Amplification of MYCN gene 

D. TRKA expression 
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132. The genetic-abnormality associated with Bcckwith- 
wiedeman syndrome 

A. Negative misscnse mutation 

B. Genomic imprinting 

C. Deletion 

D. Balanced translocation 

134. Passive smoke inhalation in non-smokers can he 
estimated by measuring the blood levels of 

A. Cotinine 

B. Nicotine 

C. Hydrocarbons 

D. Carbon monoxide 

135. The follow ing are small round blue cell tumors A/E 

A. Lymphoma 

B. Osteosarcoma 

C. Neuroblastoma 

D. Rhabdomyosarcoma 

136. AH are good prognostic factors for neuroblastoma 
except - 

A. Trk-A expression absent 

B. Absence of 1 p loss 

C. Absence of 17 p gain 

D. Absence of Ilq loss 

137. Tra n>Jer of Iron from entcrocyte to plasma is 
inhibited by? 

A. Hepsidin 

B. DMT-1 

C. Ferroportin 

D. Hepestin 

138. Release ferroportin store is controlled by? 

A. Hepsidin 

B. Transferrin 

C. Ferritin 

D. Hepoxin 

139. Pappenheimcr body is seen in: 

A. Sideroblast 

B. Siderocyle 

C. Reticulocyte 

D. Bite cells 

1-JO. All antibodies are seen in APLA except? 

A. Anti-02 glycoprotein 

B. Anti-Prothrombin 

C. Anti-Phospholipid 

D. Anti-Cardiolipin 

141. Warfarin skin necrosis is caused by- 

A. Protein C / Protein S deficiency" 

B. APLA 

C. Vitamin K deficiency 

D. Fibrinogen deficiency 


an 


142. Primary site of involvement in congenital TB- 

A. Lungs 

B. Liver 

C. Lymph nodes 

D. Stomach 

143. Which of the following is NOT associated 
increased risk of Gastrointestinal malign™ 'V th 

A. Cowden’s sy ndrome c ^' 

B. Lynch sy ndrome 

C. Gardner’s syndrome 

D. HNPCC 

144. In carcinoma of unknown primary if 

marker CDX-2 is positive, it indicates: tissue 

A. Bladder cancer 

B. Gastrointestinal cancer 

C. Lung cancer 

D. Thyroid cancer 

145. Least predilection for distal ileum: 

A. Carcinoid syndrome 

B. Meckel diverticulum 

C. Chrons disease 

D. Zollinger Ellison syndrome 

146. Which of the following is not a variant of p 

specific antigen (PSA)? °' Prosf ate 

A. PSA density' 

B. PSA velocity 

C. PSA Nodularity 

D. Ratio of free and bound PSA in the serum 

147. According to the 2010 WHO criteria what ar , ,, 

characteristics of normal semen analysis the 

A. Volume 1.5 ml, count 15 million, morphology 4 */ 

progressive motility 32% by 0 

B. Volume 2.0 ml, count 20 million, morphology 4 ./ 

progressive motility 32% y 

C. Volume 1.5 ml, count 20 million, morphology 4 % 

progressive motility 32% by 

D. Volume 2.0 ml, count 15 million, motpholoey 40% 
progressive motility 32% 

U8 ' faC '“ r f ° r Carcin ° ma Vulva I, all 

A. Smoking 

B. Human papilloma virus (HPV) infection 

C. Fibroepilhelial polyps 

D. Leukoplakia 

149. Sarcoma botryoides is a type of? 

A. Rhabdomyosarcoma 

B. Lymphangioma 

C. Leimyoma 

D. Rhabdomyoma 


cr ,vrong s ,i,,cmcn *‘ 

h v“”V.«* s 

cell I” ie CC 

|!’ -3 


It 1 " i see" ”■ is common 

carC !cdfl onia i S m ° St com mo n subtype 

•' carC -canbeseen 


1 / 


l”, 

Khccl'* 




associated with malignancy of 


B. Somatotroph 
>*>P h D. None 

.» iditis is associated with all except- 

f . inline ,hyr b. Myasthenia gravis 

D. Psoriasis 

J il£ hetoncs* appc arance sccn in: 
ofto 171 ” ,; ti , B. Pemphigus 

der T® D. Herpes zoster 


lant indicator of malignancy in smooth 


index 


B. Atypia 
D. Cellularity 


iisa: 


>fi1ol |C 

J Necrosis 

LBump’ 

N !alformati° n 

' Keurofibroma 

I ^omatous degeneration 

II t has been seeking repeated admissions in 
‘^"hospitals with a variety of symptoms. He 

'^undergone appendicectomy, cholecystectomy, 

11 other "exploratory laparotomies on previous 
‘Imissions. The most likely diagnosis is 
^ Conversion reaction 
j Hypochondriasis 
[ Munchausen syndrome 
0 Ganser’s syndrome 
. Which is not disorder of perception? 
y Hallucinations 

B. Imagery 

C. Synaesthesia 

D. Illusion 

1 A person believes that his penis is getting small and 
would soon disappear leading to his death. He is a 

use of 

A. Amok B. Koro 

G Dhat D. Brain fag 

’Parkinsonism differ from Atypical Parkinsonism by 

ibsence of 

•A- Resting tremor 
B Postural instability 
G Vertical gaze palsy 
^ Gait abnormality 


16 "' pa i'll economic o'f CUS SiS "’ barium mcal in 

A. Malignant gastric ulcer 

B. Lipoma stomach 

C. Gastric polyposis 
D- Lymphoma 

161. Endoscopic USG criteria for Chronic pancreatitis , 
when echogenic lesion is 

A. > 1 mm. 

B. 1.5 mm 

C. > 2 mm 

D. > 3 mm 

162. Radiotherapy is the treatment of choice for 

A. Nasopharyngeal carinomaT3Nl 

B. Supraglottic Ca T3N0 

C. Glottic CaT3Nl 

D. Subglottic Ca T3N0 

163. Stereotactic radiosurgery uses all, except 

A. Proton 

B. Electron 

C. Linear accelerator 

D. Gamma knife 

164. Barton’s fracture is 

A. Fracture proximal radius 

B. Fracture distal radius 

C. Fracture ulna 

D. Fracture humerus 

165. Management of Pulled Elbow include 

A. Supination + Pressure over Olecranon process 

B. Supination + Pressure over Head of radius 

C. Pronation + Pressure over Olecranon process 

D. Pronation + Pressure over Head of Radius 

166. In cervical spine injury, first to be done 

A. Trun head 

B. Maintain airway 

C. Immobilization of spine 

D. None 

167. Fallen fragment within a bone lesion is most common 


in 


A. Aneurysmal bone cyst 

B. Unicameral (Simple) bone cyst 

C. Giant cell tumor 

D. Eosinophilic granuloma 

168. “Bone within bone” appearance is classically seen in 

A. Osteogenesis imperfecta 

B. Osteopetrosis 

C. Renal osteodystrophy 

D. Achondroplasia 


150. B 

151. B 

152. D 

153. B 

154. A 

155. A 

156. C 

157. C 

158. B 

159. C 

160. A 

161. D 

162. A 

163. B 

164. B 

165. B 

166. B 

167. B 

168. B 
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169. Critical age of osteotomy for genu varum is 

A. 4 yeurs 

D. 6 years 

C. 8 years 

D. 10 years 

170. MAC stands for 

A. Minimum alveolar concentration 

B. Minimal analgesic concentration 

C. Minimal anaesthetic concentration 

D. Maximum alveolar concentration 

171. Abnormal sensation perceived without an apparent 
stimulus is called as 

A. Hyperesthesia 

B. Neuralgia 

C. Paresthesia 

D. Radiculopathy 

172 A patient with sickle cell trait is posted for surgery in 
left arm. W hich you will avoid? 

A. Intra venous regional anaesthesia 

B. Brachial plexus block through supra clavicular 
route 

C. Brachial plexus block through intra clavicular 
route 

D. Brachial plexus block through axillary route 

173. To prevent Aspiration under anesthesia, for how 


Wj - L - 

for solid food preoperatively? 

169. A 

A. 2-4 hours 

170. A 

B. 4-6 hours 

171. C 

C. 6-8 hours 

172. B 

D. 8-10 hours 

173. B 

174. In a patient with Coronary 

174. C 

175. B 

Pulse rate 48/ minute and 
contraindicated is 

A. Ketamine 

176. B 

B. Etomidate 

177. D 

C. Dexmedetomidine 

178. C 

D. Fentanyl 

179. D 

175. Darier sign is seen in 

180. B 

A. Becker’s melanosis 

181. D 

B. Urticaria pigmentosa 

182. A 

C. Alopecia areata 

183. A 

D. Papular urticaria 

184. C 

176. Gorlin’syndrome is 

A. Squamous cell carcinoma 

B. Basal cell carcinoma 

C. Lichen planus 



D. Guttate psoriasis 


177. 


b y 


178. Tinea mannum affects 

A. Face B. Nails 

C. Hands D. Foot 

179. All of the follow ing are Stages of Ilair EXCEPT 

A. Catagen 

B. Telogen 

C. Anagen 

D. Metagen 

180. Endothrix is caused by 

A. Pityrosporum 

B. Trichophyton tonsurans 

C. Corynebacterium minutissimuin 

D. Staphylococcus aureus 

181. Omenn Syndrome is a 

A. Squamous cell carcinoma 

B. Chronic Mucocutaneous Candidiasis 

C. IgA deficiency 

D. SCID 

182. Ciprofloxacin should not be given to an asthmatic 
using theophylline because: 

A. Ciprofloxacin inhibits theophylline metabolism 

B. Theophylline inhibits ciprofloxacin metabolism 

C. Ciprofloxacin decreases effect of theophylline 

D. Theophylline induces metabolism of ciprofloxacin 

183. A drug having 40% absorption and hepatic extraction 
ratio of 0.6. What is the bioavailability of that drug'* 

A. 16% 

B. 24% 

C. 20% 

D. 28% 

184. Which of the following drug substrate combinations 
do not match- combinations do not match 

A. CYP 3A4/5 - simvastatin 

B. CYP2D6-SSRJ 

C. CYP 2C8/9-mifepristone 

D. CYP 2C19 - propranolol 



1 ai e causec 


Lesions shown in the ph°‘ograpn 

. __-litis R virus B, HIV 

D. Varicella zoster 


A. Hepatitis B virus 

C. HPV 










I 


- Induction of microsomal enzymes can result in 

A. Tolerance 
g Dependence 

C. Super sensitivity to 

D. Toxicity of a drug 

186 . Agonist antagonist combination acting on the same 

receptor is 

A. Isoprenaline and propranolol 

B. Adrenaline and histamine 

C. Salbutamol and leukotriene 

D. Estrogen and tamoxifen 

187. As per ‘Drugs and cosmetic act’ prescription drugs 

arc included in 

A. Schedule C B. Schedule H 

C. Schedule/ D. Schedule! 

188. Pharmacognosy is 

A. Study of animal extracts 

B. Study of genetic polymorphisms due to drug effect 

C. Study of drugs from plants 

D. Study and development of sustained release drugs 

189. Not true about fospheny toin is 

A. Used for GTCS 

B. Prodrug of phenytoin 

C. Lipid soluble 

D. Highly protein bound 

190. Major side effect of Topiramate is: 

A. Renal stone 

B. Agranuloxytosis 

C. Nephrotoxicity 

D. Retinal detachment 




• life., vuun can siay Execution of a Pregnant 

woman under.Section of Criminal Procedure 

Code 


A. 416 b. 4 i 7 

C. 418 d. 419 

192. Mr X fired his gun at Mr y whfl moved and ^ 

with the bullet only grazing his thigh. Mr Y registered 
an FIR against Mr X. Mr X is liable for arrest under 
which section of 1PC? 

A- 302 B. 304 

C - 324 D. 326 

193. 20 year old married woman took Aluminium 

phosphide to commit suicide. The doctor who 
performed autopsy hid this information willingly 
from investigating authority. This is punishable 
under which section? 

A. IPC 189 B. IPC 193 

C. CRPC69 D. CRPC84 


* leading questions are a li„ , . °PP»site 

A- Examination-in-Chief " Cdin 

Cross examination 

C. Re-examination 

D. Court questions 

195. An Orthopedician advised mo. i 

wound to a patient who did nl " drcssin £ of 
time patient visited Orthopedician Th' Somc 
again regular dressinc bm nslf .^ h ° adv,sed hi «" 
was busy. Finally 0 unH , d ° as he 

leading to Osteomyelitis. Which of J yin . R bonc 
True statement? tbc ^ obo,vl ng is a 

A. Doctor is Guilty under Avoidable circumstances 
B- Doctor is guilty under Last chance clear do"t ine 
C. Doctor is guilty as he prescribed Wrong medicines 

.96 1 :: ,s ;°; ^ d “ 10 z 

JV0 - Ewing s postulates” refer to 

A. Accidents as a cause by birth 

B. Complication resulting from trauma 

C. The role of disease is modifying the effects of 
trauma 

D. Congenital anomalies caused by dmgs 

m 2~- ofBl00d ln B,ood 6 ta ,h 

A. faches noire 

B. Kennedy phenomenon 

C. Rokitansky sign 

D. Kevorkian sign 

l98 ' Ltfl b ° dy " 3S f ° UI,d <" - courtyard. Its 
rectal temperature >va, 28°C. Calculate the number 
of hours for which the body is lying there 

A. About 1 hour 

B. About 4 hours 

C. About 6 hours 

D. About 8 hours 

199. Hide and die syndrome is seen in 

A. Arsenuc Poisoning 

B. Drowning 

C. Hypothermia 

D. Bums 

200. Ashley rule is used to determine which of the 
following? 

A. Sex b. Age 

C. Stature D. Race 

201. Organ used from dead body for DNA analysis is 

A. Liver B. Kidney 

C. Brain D. Spleen 
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202. B 

203. B 

204. D 

205. B 

206. D 

207. A 

208. D 

209. C 

210. B 

211. D 

212. A 

213. C 

214. B 

215. C 

216. C 

217. B 


202 


203 


204 


205. 


206 


207 


208. 


209, 



Ectopic bruise is most commonly seen in 
A. Leg 

C. Pinna D. Scalp 

Incised wound does not show 

A. Width > Edge of weapon 

B. Bridged tissues 

C. Clean cut, well defined, everted margins 

D. Length > Width/ Depth 

Boiled lobster syndrome is seen in poisoning of? 

A. Hydrochloric acid 

B. Chromic acid 

C. Nitric acid 

D. Boric acid 

Jamaican vomiting sickness is due to 

A. Glutamate 

B. Hypoglycin A 

C. Cobra bite 

D. Ricin 

Adrenergic receptor responsible for Lipolysis in fat 
cells is 

A. Alpha 1 

B. Alpha 2 

C. Beta 1 

D. Beta 3 

If Radius of an artery increase by 50%, then blood 
flow will increase by. 

A. 5 times 

B. 10 times 

C. 20 times 

D. 100 times 

If Interstitial hydrostatic pressure is 2 mm Hg, 
Interstitial oncotic pressure is 7 mm Hg and 
Capillary hydrostatic pressure is 25 mm Hg, then 
Capillary oncotic pressure needed to allow a Net 
filtration pressure of 3 mm Hg is 

A. 20 mm Hg 

B. 21 mm Hg 

C. 23 mm Hg 

D. 27 mm Hg 

True statement regarding Alpha and Gamma neuron 
activation during Initiation of voluntary movement 
is 

A. Alpha motor neurons are activated before Gamma 
motor neurons 

B. Gamma motor neurons are activated before Alpha 
motor neurons 

C. Both Alpha and Gamma motor neurons are 
activated together 

D. Only Alpha motor neurons get activated 


11 n Criteria used for Irritable bowel disease 
A Stockholm » Ronie 

C. Berlin D - Paris 

211 Cushing's phenomenon is 

A Low BP &■ high heart rate 
3 High BP & high heart rate 
C. Low BP & low heart rate 
D High BP & low heart rate 

212. True about SIADH is 

" a. Euvolemic hyponatremia 
B Hypovolemic hyponatremia 

C. Hypervolemic hyponatremia 

D. Hypernatremia 

213. Temperature increase during Ovulation occur due t 

A. FSH surge 0 

B. LH surge 

C. Progesterone 

D. Estrogen 

214. In the following diagram. Left ventricular pressu 
is nearly equal to Diastolic blood pressure at which 
point 



A. A B. B 

C. C D. D 

215. Rcperfusion injury occur due to] 

A. Reactive nitrogen species 

B. Iodide 

C. Oxygen free radicals 

D. Polyphenols 

216. Which is not a method of Protein precipitation? 

A. Salting out with metals 

B. Acetone and alcohol 

C. Changing pH other than isoelectric pH 

D. Trichloro acetic acid 

217. Non-protein amino acid is 


A. Aspartate 
C. Histidine 


B. Ornithine 
D. Tyrosine 


il 8 


21 ? 


A- 

B- 

C. 

D. 

In 


220 . 


,r i„ a Person, Total cholesterol = 300 mg/dL, HDL = 
U mc/dL, and Triglycerides = 150 mg/dL, then what 
; U | be the LDL levels? 

55 mg/dL 
95 mg/ dL 
125 mg/ dL 
245 mg/ dL 

in a person, Scrum LDL levels are highly elevated 
bu t the number of LDL receptors are normal. Most 

probable cause is 

A Lipoprotein lipase deficiency [A1IMS PG May 
2015] 

3 . phosphorylation of LDL receptors 
q ApoB-100 mutation 

[). Cholesterol Acyl CoA transferase deficiency 
Vitamin essential for transamination is 

A. B1 

B. B2 

C. B 6 

D. B12 

221. Heme is not synthesized in 

A. RBC 

B. Osteocyte 

C. Liver parenchyma 

D. Erythropoetic precursor cells in bone marrow 

222 . Who is regarded as Father of modern surgery 

A. Sushrutha 

B. Ambroise Pare 

C. Hippocrates 

D. Orfila 

223. Micro-environment indicates 

A. Place where microbial organisms multiply 

B. Place which is inaccessible for humans 

C. Individuals housing, occupation and social 
environment 

D. Individuals way of living. Life-style, personal 
habits 

224. Actual target of surveillance is: 

A. Disease prevention 

B. Health planning 

C. Disease monitoring 

D. Disease eradication 

E. Reduction of complication 

225. All the following are true regarding ICD-10 except 

A. Done by the WHO 

B. Revised every 10 years 

C. Has 10 chapters 

D. Includes disease of unknown etiology 


; h °* i» the, r "'p'^»re )M 
lower risk of breast cancer""old be a, " 
common with mereasins a .',' IC t! hlslli!e > s 'become, 
is called S 8e ‘ Thc a Re factor i n this 

A- Confounding factor 
u Selection bias 
C. Interviewer bias 
D - Berksonian bias 

227. Maximum Rate of n r ..„ r •. 

Phase of Clinical trial- 8 **'^ b sccn which 
A. Phase 1 n 

228 ^"* 3 ■>: S ;' 

A. H1N1 

B. H3N2 

C. H2N1 

D. Influenza B 

2M ‘ ?* rain use( l in Japanese encephatitis vaccine it, ,„d ia 

A. SA 12-12-14 

B. SA 14-14-2 

C. RA-27/3 d Jeryll Ly 

23# - X'r^r crin 

A. Mass screening 

B. High-risk screening 

C. Mutiphasic screening 

D. Prospective screening 

231. ORS once prepared should be used within 

£ !, h ”“ r B. 6 hours 

C - 12 h< ™ D, 24 hour 

232. In area with AP! >2, if .he inserdcides are refractory 

A. Regular spray with 1 round of malathion 

B. Regular spray with 3 rounds of malathion 

C. Regular spray with I round of pyrethroids 

D. Regular spray with 2 rounds of pyrethroids 

233 ' mvi A**?; 1 Lepr0Sy Eradicatio " Programme 
INLLI, the following social workers are involved 

in bringing out suspected leprosy cases from their 
villages 

A. ASHA 

B. Anganwadi workers 

C. Multipurpose workers 

D. Village health guide 
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234. B 

235. D 

236. B 

237. B 

238. C 

239. A 

240. A 


234. If the prevalence of 111N is >5% in one subpopuhition 
and <1% in pregnant women it is called 

A. Generalized HIV epidemic 

B. Concentrated HIV epidemic 

C. High level HIV epidemic 

D. Low level HIV epidemic 

235. Diseases under National Vector Borne Disease 
Control Program are: 

A. Malaria, Filariasis, KFD 

B. Malaria, Filariasis, Epidemic Typhus 

C. Malaria, Dengue, Kala azar 

D. Malaria, Chikungunya, KFD 

236. A 15 yr old child presented with fever for 15 days and 
maculopapular rash as shown in the photograph. 
Initial laboratory findings revealed +ve ANA What 
will be the next test to clinch the diagnosis? 




A. Anti-Smith 

B. Anti- ds DNA 

C. Anti-Ro 

D. Anti-LKM 

237. A 72 year old male presents with difficulty and noise 
on breathing . Chest X-ray revealed mass in superior 
mediastinum as shown below. Most likely diagnosis 
is: 


A. 

C. 

D. 



Neurofibroma B. Retrosternal goiter 


Thymoma 

Abberent subclavian artery 


238. Early postoperative complication of ileostomy: 

A. Obstruction B. Prolapse 

C. Necrosis D. Diarrhoea 

239. A 10 month old child is brought with complaints 
of deformity of both limbs and multiple fractures 
X-ray film is shown below. On furthur work un 
COlAl mutations are +ve . Most likely cause is: 



A. Osteogenesis imperfecta 

B. Osteopetrosis 

C. Rickets D. Fibrous dysplasia 

240. Full bowel preparation is avoided in all, except: 

A. Carcinoma colon 

B. Hirschsprung’s disease 

C. Ulcerative colitis 

D. Irritable bowel syndrome 
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Microbiology 


6.1 


STERILIZATION 


V~ 

Sterilization 

I 

Heat 

Ionising radiation 
Sterilising liquids (Glutardehyde) 
Sterilising gas (Et02. Formaldehyde) 
Filtration 


Disinfection 

i 

• Heat 

• UV radiation 

• Chemicals (Alcohol, 

• chlorhexidine, 
hypochlorite, 

> Iodine, phenol) 

■ Gases, 

Filtration 


• Levels of disinfection: 

1. High -* 2% Glut, formaldehyde, 10% H 2 0 2 , Et0 2 . 

2. Intermediate -> I r phenol, iodophores. 

3. Low —> Quartemary NH, + compounds. 

Irradiafional sterilization : 

Ionizing radiations such as X-rays, gamma rays and 
cosmic rays sterlize without T in temperature and thus 
this method is k/ as cold sterilization. 

Son-mnizing radiations such as 1R -rays and UV rays are 
used for labs, OT, and inoculation hoods. 



Sterilization : . . 

An article, surface or medium is made free of a iving 

microorganisms including spores. 

Antiseptics: 

When applied to living tissues (skin or mucosa) ey 
prevent infection by inhibiting growth of bacteria. 
Disinfection: 

When applied to non-living tissues disinfectants kil s a 
pathogenic organisms but not spores.Heat is a disinfectant 
but not an antiseptic. 

Methods of 


POINTS TO FOCUS 

*> 1 m! of fresh water contains -* 1 million bacteria. 

& lgm of soil contains -*■ 40 million bacteria. 

Total no of bacteria on earth -+ 5 x10 s0 . 


STERjUZATig^BV^ RY HEAT 

• Acts by protein denaturation, oxidative damage , 

elfects of elevated levels of electrolytes. H 

• Examples are :- framing, incineration, hot air ov en eic 

Hot air oven 

• Originally developed by Pasteur. 

• Browne's tube type 3 is used. 

• Generally, they can be operated from 50 to 300 °c 

’ ^itip 

a thermostat. * 6 

• For sterilization, a temperature of 160°C x j ^ 

maintained (holding time). ** 

• Used for lab glasswares / glass syringes, petri dishes t e 
tubes.frasks, surgical instruments (Sharp objects). ’ ^ 

• Dusting powder, oils / greases, liquid paraffin (vaseline) 

• It may destroy plastic/ rubber objects (mattresses) & h 

air has no penetrating power, so not useful for these. 

Burning (incineration) 

• Infected material like soiled dressings, beddings, ani ma | 
carcasses and PVC, polythenes are reduced to ashes. 

Red heat in bunsen flame 

• Metallic inoculating wires, tips of forceps, and needles are 
held in frame till they become red hot. 


STERILIZATION BY MOIST HEAT 

A) Temp <100°C 

Pasteurization 

• For sterlization of milk: - 

63° C x 30 min ( Holder's method) or 

72° C * 15-20 sec (Flush methodfHTST) —» rapid cooling. 

or 

125° C * few sec (UHT) -» followed by scry rapid 
cooling. 


. sur vives holder method. 
ilab«J rI ’ ctt ‘ , -n 0 res -*■ clostridium botulinum. 

, M oS 

isS 0t° r b, (solidification)^ 3 days. 
l pfP . 85° C K containing egg or serum ( Loeffler-s serum 
n °!for^ edl 

a. 60=C * 1 hour. 

^ a . c teria' vaC fl jds Jb sterlized at 56°C * 1 hour in a water 






atlOO 'C 


killed at 90-l00°C but it is not 


. bacteria are - - — ... .mi 

Veg etatlVC j a for sterilization of instruments of surgical 

5 .IO min (rolling boil) will kill bacteria but Formaldehyde Gas 

• poiling t idU spores or viruses. .... 

will nel w deStroye d only at > 100 C (as in autoclaving). 

, sj***-** 


OTHER METHnnc 

•"stoof”™'™' ' byChambe,land/n '^l>rane fillers) 

. , * 0 r°™°r™mb rm <02llsize 

8 s * cu Iurc media and antibiotic sensitivity discs. 

Glutaraldeltyde (2% solution = cidex) 

• Crosslinks with proteins. 

• Used for 

nses of cystoscope/ endoscope/proctoscope 
o 0mmersed f or 30 min. before use). 

Rubber/ plastic tubes, face masks, corrugated tubes 
(used for ICD, ETT) 

• Sporicidal. Specially effective against tubercle bacilli, 
fungi & viruses. 

• NOT deactivated by organic matter. 



Fumigation of OT / labs / rooms/ woolen blankets ,wool 
and hides. 


laving (S team under P ressure) 

Q f \22°C under 15 lb/sq inch pressure (high 

* Att3 lTg P p ower) - Alternalively 

« 14-5 lb/sq inch 

« 2 ° r x 15 min or 126°C * 10 mm or 134°C x 3 m i n . 
nlte’s tube type 1*2 are used. 

; Most effective for kilhng spores. 

* ^Linen, bedsheets, dressings, gloves, glass syringes, 
o OT appliances, all suture materials except catgut 

°o Most of the culture media 

(require autoclaving at 121°C for 15 mm) 

, \ 0 t suitable for : plastics (plastic syringes), sharp 

* ‘instrument (sharpness destroyed), catgut. 

<• n _*:/!..« ft*3W‘ejr%tn0rmnnhiI 

t Spores ( 
control. 

Tyndallisation (Fractional/Intermittent sterilization) 

t Steam at atmospheric pressure. 

♦ Principle is 100° C for 20 min in 3 successive days. 

• Used for culture media containing egg, sugars/ gelatin 
e.g. LJmedia, Loeffler s serum slope 

• Kills spores and bacteria. 


ilCUl \ 3,,ttI Jr -- j ——c — 

of Bacillus stereothermophillous acts as sterlization 


Ethylene Oxide (EtO) 

• Cold cycle -» 37 ± 5°C & warm cycle 54 ± 5°C. 

• Used for 

0 Heart lung machine 

Sutures, fabrics, disposable syTinges/needles 
0 Heat sensitive articles 

• Explosive, so not suitable for fumigation of rooms. 

Ionising radiation (Cold sterlization) 

• Gamma rays are mainly used for commercial sterlization of 
disposable goods (disposable syringes), swabs, cannulas, 
catheters, culture plates. 

• Catguts, bandages, artificial bone & tissue grafts. 

Other Methods 

• Iodine : For Lippes loop, skin disinfection. A drop of 
tincture iodine may be added to a litre of drinking water 
for disinfection in an emergency. 

• 5%cresoI : used for sharp instruments, sputum. 

• Bleaching powder, cresol. formalin : c/b used for 
disinfection of faeces,vomitus,& sputum. 
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1 1 t <\. •* 

S4toi ♦ AuUwUvc h.n* powder 

Uhcn 

SOI IP*) * Odochctidw* 

3 POINTS TOKMIL" ^ Ikf lJ7 frtathaig 

ZZZZ.'fZ —»«*— 1 —— 

Glu*»ak»*« *'{<»'• ***•*> and ipmal/ 

*** «f i /.x ««• N* O'****** 

** i^*p^- 

f!f, l>*'f t* f - e ‘P r< “Of** 9 

CVfro^ toofa-"i -• Chief tylenni 

*'•' ■** ZZTZv.0, r 6 *«•*^ 

Mofc>y*n 0,r ' _ ---- 


4 1«T-»P>I m “' MUC "" y 

. r; izzzzc** (N ° ac,,on ° n 

tporr*) 

• | ffrctivc at a concentration of 60-9tr.. 

• Methyl alcohol t* effective ag»mst fungal spores. 


m al Contro l* ol Sterilzatlon Metho d. 


Bacterium used 


ium Hypochlorite 

..«** n, n ».«»■■ ”>W”I uh , ;m „ 
n ,:,. W n, ,,c ' l 1 1 Cdlne M.lc, 

:t „mmrT.dcd for ster,l./.ng Infant, frcltnc 

Honfrcuml in HIV* sc P« 


CHLORINATION 

• CL kills pathogenic bacteria . trupho/oltcs of amoeba & 


(.iardia 

• It ha * »•*<«'</.•■/ <>P1 •* 

I Spores .... 

: C ertain c ,m>cs (e g polio. HAV) except in high doses 

3. Cy.ti of amoeba and (Ilardia 

So water filtration (Sand filters) & boiling arc more 
effective than chemical It with chlonne 

• Hepatitis A sirjv Disinfectant is 2% glutcraldehydc or 
23% HOC! or NaOCI I mg L of free residual Cl, (high 
dose) can cause destruction of HAV in 30 min at pH <8-5. 

• Spores of clostridium letani are resistant to boiling & 
chlorination but arc destroyed by autoclaving. 

1 


1 HotJ'r 
oven 



Bacillus 


2 AutocUve 


3 ftO. Dry 
heat 


phillus 

Bacillus subtilis 


A,s ° for 

Plasma 

, 

ghb ' 9 " R <*»*w 

var| ant 


4 ionising 
radia" 


5. Filtration 


Bacillus pumilus 
Serratla mareiscens 


p J fud ^ 


■npOINTSTOFOCUS - 

T Bacillus stearothermophllus spores are extremely h 

«»■«■» «""■* i<,r “ ra,,d s,Mm »»« 

Steris sterilizers. 

4 Bacillus subtilis Is the biological Indicator for testing dry . 

sterilizers, ethylene oxide sterilizers. ' 

4 Bacillus subtilis is used in Guthrie s test. 

+ togrnjlfjionjailmk. Strains of gf, tefon/ Qre used to t 
efficiency of dry heat (flaming, incineration, hot air overt) 

+ ri ftptulinum SP QI£1 are the most beat res,star >t organism Qnri 
require 120‘C*4 min or 100‘C * 330 minutes for their kill, n 
4 C("' i fl l< ? burnetii are relatively heat resistant and survives 
t h e _y ho ider method of pasteurization of milk. 

■y pr nff|/s strains are used as antigens for Weil-Felix reaction (p 
vulgaris for 0X19 and 0X2 while P. mirabilis for OXK). 


Efficacy of Disinfection: 

o Riedel walker test phenol is taken as the standard and 
by measuring phenol coefficient of the disinfectant, 
a Chick Martin test is also used. 


Effectiveness of Disinfectants 


Disinfectant 

Bacteria 

Spores 

Virus 

Susceptibility 
to organic 
matter i 

1. Formaldehyde 

♦++ 

+++ 

+++ 

- 

2. Glutraldehyde 

+++ 

+++ 

+++ 

- 

3. Hypochlorite 

leg 

■f 

+/- 

+++ 

+++ 

4. Phenol 

++ 

- 

+ 

+/- 


■ n,fice m slcrliznlinn 

kf of^ ' l(|T1 ost resist 8 nt)>spores>mycobacterium 
i ^ r ' ( jflS 0 ^ anlS srna || viruses >fungi > vegetative bacteria 
r'Lo liP id mediuro sized vir S u S «. 

MCdiUml 

C' Ki ‘ lJ “'uZ' Sc - &** M ***' l,al ° ec 

' t'°- l'-l’ r0piolaC,0nC C,C ' 

a i0h e ' V . aoents: 

ZoP'tV" j org anomcrcury compound, chlorhcxidinc 

* p h cnol ,creS “ c ’ re movcd only by autoclaving > phenol 

, P rionS nl C h a yf ochlorile ‘ 


cns d 2 & ci 2 ). 


C rcy ° ns are rcs P ons 'ble for antigen binding and 

• F-ih r 01 re ^ Km are rcs P°nsible for biologic function. 

agment consists of both H and L chain while Fc 

# / so ^ ment iaS ° n '^ ^ c hain. J chains is for polymeric Abs. 

, ^ ;v ^ r a gene rearrangement process whereby 

. p an ^ ^ ^ii K cr,c segments are spliced out and replaced 

, 7' th C,lher Y E or a C„ gene segments. 

if nuiiunoii is a process whereby a high rate of mutations 
ciir in the variable segments of both the heavy chain 
(V„) and the light chan (V or V } ). Somatic In permutation 
is a molecular phenomena responsible in immunoglobulin 
genes for affinity mutation of Ab response. 


m 


MICR0BI0L0G 


can kill all viruses, bacteria, fungi, and 

TtJ ! ^ y,ene 

s po«<- p0 t have sporicidal activity. 

+ /Jcoh° ,d ° ^ 35% solution of formaldehyde. 

+ forr* alin IS jn Ca0C l 2 (Bleaching powder) -> 33% 

+ fiyoit° ble I jn Na .hypochlorite (kills prions) -> 25% 

) fivoil° ble * sh is done by 0.1 % Kmn0 4 (Condy's lotion), 

y Blod der W f a acetjc acid and silver nitrate. 

soluti° n ° J __ chloroxylenol, chlorohibitane, salvon, spirit, 

+ Hand h Tisopropylolcohol. 

idop no ', jn r ec ted wound - lodophors, acriflavin, salvon, 
+ rorClea r ei7edlM n:SAHI] 

Hpi y gl 0 f slough from wound -EUSOL (zinc oxide + bleaching 

* lllderipPr - 


3 POINTS TO FOCUS 


■E If a child is suffering from recurrent infections caused by 
bacteria having polysaccharide capsule, assay of lgG2 will be 
helpful in evulation. 

A - IgG is most potent (+++) in opsonizing. 

IgM is most potent (V++J in fixing complement. 

A- IgA > lgM> IgG are present in milk. 

Commonest immunoglobulin deficiency is IgA. 

■F IgG gives strong precipitation reaction and complement 
fixation test while IgM gives strong agglutination reaction. 

+ Biological false positive reactions (BFP) are seen in 
-Leprosy(LL type), malaria, infectious mononucleosis, 
relapsing fever,hepatitis, collagen d/s, tropical eosinophilia. 

■A- Anamnestic reaction is augmented antibody production on 
subsequent exposure. It is seen in persons who have had past 
typhoid/ enteric fever or who hove had immunization against 
typhoid. 



6.2 


ANTIGENS 


antibodjes 

, All antibodies are immunoglobulins (Ig). 

\ All immunoglobulins are glycoproteins consisting of 2 
light chain and 2 heavy chain. Chromosome for light chain 
is at chr. 2 (*c locus) 22 ( X. locus ) & locus for heavy chain 
is at chr 14. 

• Immunoglobulin subtypes (i.e., G, M, A, D, E) are 
determined by the type of heavy chain present. 

• Heavy chains are structually and antigenically distinct for 
each class while L chains are similar (either k or X). 

• Ag combining site is at amino terminus composed of both 


Haptens 

Molecule that are able to react with preformed antibodies but 
are unable to stimulate their production directly. They require 
carrier for production of antibody. 


Epitope 

Antigenic determinent molecule which is smallest unit 
of antigenicity. E.g. T- cell linear/sequential type, B-cell 
confirmational epitope. 


H&Lchains. 

• Light chain consists of 1 variable and 1 constant region 
while H chain has 1 variable and >3 constant regions. 


Paratope 

Combining area of antibody corresponding to epitope specif 
antigenic determinents on epitopes are k/as paratopes. 
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• Opsonization 


• Properties 


• Other points 


• Importance 


Opsonizing At 
(directly acting At) 

Precipitating At 


Produced in 2* 
immune response 


Heterocytotropic 

Ab detected by PC 
onophyloxls 


ent at blocking Ab 
during desensitotion 
In T/t of alopy 

f excretion in multiple 
myeloma (light chains) 


Indirectly acts by 
producing C,b (opsonin) ie 
phagocytosis 


Local/secretory/ 

mucosal Ab, found 
in payer’s patches 

Prevents 
attachment of 
bacteria /viruses to 
mucous membranes 


Def. of lg A is 
often a/w with 

overproduction of 

fgE Ab (sot risk of 
anaphylaxis) 


Antigen receptors on B-cell 

♦nt 


Mediae 


Indicates acute /recent 
infection. Produced in 
primary immune response 
to an antigen. 


lln- kwashiorkor, 
GfT/resp. disease 


Presence is an indicator of 

iW.tr'fft iftf l <pg - wphill$1 


Susceptible to 
mercaptoethanol 

f excretion in 
Waldenstrorm 
macroglobulinemla 


Homocyto. 
tropljm, 

P ' K reaction 
demonstrates -jt 


f in parasitic 
infections 


fori sn ' ar ' n or heterophile gl> colipid protein 
|l c^^fTerent biological^ species & classes. E g. 


tl** C*’ 

w,- ^.turtles. sheeps.Guinea pig kidney cells & 
d^^’nisnl. pneumococci etc. Cold agglutinin test in 

Picric org3 _ n 


e^lisma 

pivcoP' 35 


. n . a ntibody reaction curve 

fjdW hcn omena is d'to -♦ Antibody excess. 
t pro#*^ £ cc /j0ne is d'to -> Antigen- antibody 


Antigen- antibody complex 
Antigen excess. 


antibody 


* , |nC hil '’ ” ll!G ' 

• ' nviS 

* false +vC VPR L is 


gjgSTOFOCUL 


efficient Interactions are NOT seen in antigen -ant,bod/ 

* eoW ple*formation. 

hment actuation by classical path*?/ ti performs 

* ^^lybylgM. f/t> ,( iG by means of their Pc fragments, 
^nphment activation is by alternative pathtrry is done b, 

IgG and A. 

Complement octivation is NOT done by — IgGJ. SgGS. IgD 
^ Most potent antibody in opsomtatoa (art tody mediate: 


O 

O 

o 


o 


Staphylococcal cntcrotoxins (F) in Kawasaki d/s 
P>Togenic exotoxins C 

Toxic shock syndrome toxin (TSST-1) produced by, 
Staph, aureus. 

Group A streptococcal pxnv'ery thro genic exotovin A. 


M 

MKHOWXOC 


Sup*r Antigen 



Antigens in Vaccinology 

ITiere arc two types of antigens involved in production of 

antibodies / vaccines 

• T cell dependent (TD) antigens (such as proteins and 
erythrocytes. protein hapten complex) have complex 
structure. They induce all class of Ig and thus induce good 
immune responses. 

• Tcell independent (Tl) antigens (such as polysacharrides, 
flagellar protein (lagellin) are structurally simple. Most 
IgG antibodies to polysaccharide antigens are IgG, type. 
There is B-ccll response and immunity is short lasting. 

• They do not stimulate T-cclls 

0 There is no immunological memory. 

° Immune response is dose dependent. 


• \ class of antigens (protein molecules) which docs not 
require antigenic processing & not specific for a T cell 
receptors. 

• nicy are called superantigens as thc> generate massive 
immune response by activating upto 20*. of T cells 
& massive release of cytokines like TNFci , 1 L -1 
(Conventional antigens activate only O.OOl'.T cells). 

• There is no processing of the toxin by APCs, 

• They bind to invariant region (ci-cham of MHC 11) with 
P-chain of T-cell receptor. 

• Examples of superantigen are: 


Monoclonal Antibodies (Mab) 

• Steps to produce mab: fusion, selection, and screening 

• In hybndoma technique sensitized lymphocytes of mice 
spleen (1IPRT+ cells) and myeloma cells (IIPRT ) arc 
fused and grown over HAT medium. 

• B-ccll hybridomas produces the same antibody as the 
parental B cell. 

• Trastu/umab (licrceptin) is a humanized monoclonal 
antibody to HER2/neu developed to specifically target 
tumor cells and, it is hoped, spare normal cells. In clinical 
trials, the combination ol Trasluz.umab w ith chemotherapy 
improved response in patients with carcinomas 
overexpressing HER2/ncu. 
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l £aS*BC)ro««‘l 


LOC^f-OO p^folNcuU' 

WtymphNode ( P parXOrtltJ |) 

Pen-arteno 1 *' 

n ip*** n 

Peofoll' cu * ar 

n Payer» 

>aUhe* 

. . . ajt - r«*P ,on 

urfac* marker "* 


CD- 3 (P* n ' T 1,11 
marker 
prevent on #N 
T-telli) 

Surface smooth 
T-crlls undergo bla« 

transformation 

(evidenced by f 

DNA 

synthesis) on 
treating with 
mitogens e»- 

phytohemagglotlnm 

0 r concavalln A 


plication 


Germ cent*- 

medals «**• 
germina 1 cen 

mantle lave f 

Central Mlicl«’ 

Surface lg, 
f£ receptor, 

complement 

receptor 

CP-19 (Pan-B 
cells marker) 

(+ nt on all B cells) 
Surface Rough 
with projections 

S-cell undergo 

transformation 

with 
bacterial 
endotoxins- 


POINTS TOfOQ 


CD 4 Cells 

• Formation of mentor) helper T cells 

• Activation of cytotoxic T cells ( CW 

• Activation of B cells to produce antibodies (CD4 TH2) 


NulK * 115 



' , large granular lymphocytes (Lq 

* rvo no* have any surface marker 5 . No 7 - Ce| ' 

• P°‘ . . /chse"' ‘ 


' n hat c 




'in. 


% 


^ 0O, | Subsets) are- 'r c 

* E,anlP Slier cells (NK cells). 

NatUr3 n dependent cytotoxic cells (AD Cc , 
Lymi* ok ' 0 e acliva " d k '" er " IU <LAK «ils). 

, NK cells plural Ki"‘r Cells) 

" y,, tiller cell!. They represent a 

’ Al * ^lyntphW' 5 (LOL) population PI 

^tion of N K cells is regulatcd b y IFN y r, 

* TkK cells is dorse by IL-2 end 'U-'S. 'H, 

ccl)s & complements are part of j 

^Tof defe« au-rirrsl virus laden & V 

* !L.icl^»” r,ne6enneaP ° PtOS,S ' % 

. Irephilic granules (large granular lym pho 

I L the cell wlthou* P™>r sens,.,nation (,*>> 

Ot MHC restricted)- 

. 1 prior sensitization required for NK cells l0acl 

No immunological memory (Non immune mcd, aiedl 

No antibody induced act,on. 

. Receptors (TCR) but an,lgcns P rese "t CDi 6 4 

. UK cells are NK cells activated (treated) with [ L . 2 ,' 

fort/tofRCC. ^ 

COMPLf!^li 

. Complements are acute phase proteins. 

• Liver synthesize central components. Spleen, macrop^ 

and intestinal mucosa can also synthesize. * 

• Classical pathway is activated by — IgM (most 
IgG (requires 2 molecules), and immune complexes 

in SLE) 

. In alternate C3 works on C3 convertase. 

• C3 convertase splits C3 into —> C 3ii (A_naphylotoxin)- 
C3b( cell bound). 

• Alternate pathway is activated by ♦ Bacterial emtnio i? 
(mostpotent) and zymogen, IgA & IgG^, cobra venom 

• C3 is firs! common point b/w classical and altemc- 
pathway. C3 is involved in both classical and altenut 

pathway. 


Mannos«-t>lndlng loclln Alternats activation 

_^' #e tlva tlo ° activation pathway pathway 

as* -- Microbes with terminal Bacteria, fungi, virus, 

V *eo/» n,ib °ia>tes mannose groups or tumor cells 

U^ e c°e' p M0L . MAS P1-MASP2 

-r- c1 * C4 


cia 


C 1r ' 



C3 (H,0) 


' ro mpl0« -- C 3 

" T ’^lf'c 0tlon C ‘ n "" 



proems* I 


■ Anaphylatoxln 
— Opsonin 

^ Lymphocyta activation 


Deficiency or 4 level of 


C2 

C3 

C3, C4 
Cl, C2, C4 
C6-C9 


M/c hereditary complement 
deficiency 

Alternate pathway activation, 
severe recurrent pyogenic infect"* 

Classsical pathway activation 
SLE, Collagen vascular d/s 
Nisseria ( Bacteremia) 





CHEMOKINES 


,aranc« 


of 


C3b . 


C'C,i= ce^ 


»P°e' 


Terminal 

pathway 


-C5- 


Opsonln 


-Anaphylatoxln 


C6 

C7 

C8 


Lysis 


Poly-C9 _" 

L Membrane perturbation 


Fig-: Complement synthesis pathway 

Basic functions of complements are 
• FunCtl ° n *j oni chemotaxis, lysis of foreign cells, and 

OP*” 11 ^ 0 f antigen bearing cells. Role in innate immune 
c lump in S 


• Chemokines receptors : CXCR4 are found mostly on 
T cells..while CCR5 on macrophages. Anti HIV drug 
Maraviroc is an CCR5 antagonist. 


Category 

Type 

Examples f 

C-X-C 

a chemokines 1 

1L-8 l 

C-C 

P chemokines 

MCP-l, 1 

| MIP-a, RANTES. Eotaxin \ 

C 

y chemokines 

| Lympholactin | 

CX3C 

Fractalkinc 

1 zl 


r e5ponse- 


rTZimportant opsonizing 

M °*, rr .nt IMaJor serum opsonin) 

C3b, Ig G 1 

_— - - 

TZ^i^tant chemotactln 

C5a )| 

MO** 9 ** r _--- 

Ar,aphvlo t0Kln 

C5a (most potent) I 

c,„c 4l 

Zcomplex)_ 

C5b - C9 I 

tvascular permeability 

ltc 4 , ltd 4 , lte 4 1 

SRS-A (Slow reacting substances 

0 f anaphylaxis)_ 

ltc 4 , ltd,, lte 4 1 

^lliotrienewhich is chemotactic 

(Promotes leucocyte adhesion) 

LTB x j 

Vasodilatation 

PGDj, PGEj PGIj PGF Ja \ 


Complement deficiencies & their importance 


Deficiency or i level of 

A/w j 

OAF 

PNH 

(Decay accelerating factor) 


Cl esterase inhibitor 

Hereditary angioneurotic edema 


INTERLEUKINS 


■1 

Source 

Function 

IL-l 

Macrophage 

Pyrogenic, APR 

prolifera" 81 differentia" of T,B cells 

IL-2 

V 

Activates B and T H cells , cytotoxicity of 

T & NK cells 

IL-3 

T-cells 

Stimulates hematopoiesis precursors/ 
pluripotent stem cell 

1L-4 

T h 2 

Proliferation of B-cell &T C cells, TlgE 

IL-5 

T h 2 

B-cell differentiation, tlgA & IgM 
production, Eo differentiation 

IL -6 

t h i, 

macrophage 

B-cell differentiation, tlgA production 

1L-7 

Spleen,BM, 
stromal cells 

B &T cells growth factor 

IL -8 


Induces chemotactic response 


Pro & Anti-inflammatory cytokines 
• 1‘roinflammatory cytokines that are present 
dominance of CMl -»1L ( ,1L 6 lFNy ,TNFa. 


with 

i 
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nl T J CD^T cens 


. T < c&** 

* T.1 
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**«>*»" resP 0 " 5 * 



TV* 


^TKf-p. 



/ 

& 


\ 



T r»*» 


IUR* •**■*** 

***** Js»*» 


CTjf* ® c ** 
^ At 


£, 

^ctivatw'’ 



£os |0 °P n 


Mast cell 
basophil 


O^oru* 

mcrdt** ** 

pf**go 


ltf> op«*’ l7(,d 
rrec/obe* 


I 

wpi— IS'” 

permeability, 
allergic response. 
Defense against 
badena. viruses 
and parasites 


B cell IgM 
G. A and E 
antibody 


Direct Ab killing 

of microbes & 
opsonize for microbial 
phago 



CD 8-*- 




Fi*.: T-Cell mediated CM I 



Imp. mechanism 
of penpheral 
immunological 
tolerance 


Signal^?) 


■28 

Activavation 


f ^ Cell 

Signal transduction 
’ B-cell activat —* Isotype switching 


IHI 


MICR0BI010G 


IL-12 


IL-2& IFN 


V] 

IL-2& IFN-y 

l 

• Activat" of T k cells (CD 8+) 
aj^acrophaaos (cytotoxicity) 
. Defense against intracel lular 
organisms 
. Involved in Type IV 
hypersensitivity (Delayed) 



—» {tM Cells (CD 45 RO) 


IL-4 

L T £! 

i 


'' 1L-4& IL-5 

i 

Activate" of B Cell 

• Ab production (IgE T) 

• Involved in Type 1 
HS rxn 


Defense against 
helminths 

, e t 

IgE production 


B u cell 


Fig.: Activation of Thl & Th2 cells & their role in immunity 
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rtFUCf syn d 5°— ^ 
:YW MUN00£F'C>E 




r» v< «T Ksf>k ^ 


i \ * 0 *^ * 

.4.jir.:n ^ 

;»pCT 

^uri.MktV-irno) 


Oiroru 

pspckf 


▼ 

Disease of phagocytosis ^ . 

G °.ri 

--- 1 ^ 




T 

Combined T and B cell 
yiczelof synd. 
Ataxia-telangiectasia 
vyu kort-Aldrich svnd 
Se\ere combined I - 
Swiss-type agammaglob U ] in( 
ADA def. 


le ttii a 


. .sjt arc r 0 ^’ *’ common- 

„iDjt«D c? 1 ^, .|| .IL «Ri»* ^ ,r # cMl nonnaI 

t ,f burial »nmon.ty 

Na _ Var 


. ,«««■* i " rcc,i0,,s wi,h '" capsula,cd ore*,. 

_! ii n n - 


__ Coml nonVanahleDeficieney 

^ 3 B_ccll function, but serum level • 

’ ^«®“" it > (NoTaenuiar,a£r « , '<i- 

ri rr,^»»* ^ , ***** crff « 11 ^ rvficiency of T-cell may be seen. 

' ua **' m ' X 'T e * associated with giardiasis. Also a/vv 1 

' Jfcwnc* baC,erial i " fKti "- 1 " 

. (f.rPwWoF 0 / *** r<r» antib ody deficiency. 



h 0C 


Culoc uta nec , 4 


P^l/noT} 



i mportant PRIMARY IMM UNOPjfg^ 
SYNDROMES” 

Fruton'J Agammaglobulinemia 
• X-linked d» cb defective opsonization dto deficiency 
of tyiuunr liw wjuwl far B- cell maturation & 
oponujof «nf:Nide% unmunojlobulins. 


M , c associated with giardiasis. Also a'v, , 
^Btwncies. recurrent bacterial infections, ^ 
antibody deficiency. 

Ataxia Telangiectasia 

. A R disorder c/by triad of cerebellar ataxia 
telangiectasia, and immunodeficiency. 

• i lgE & absent IgA. 

. A/« thymic hypoplasia, recurrent si 

infections, premature aging, endocrine disor^ 
(c.g lDDM) high incidence of lymphomas, HD, | eu k ec , 

(T-cells type). 

• Deficits in cerebellar functions —♦ nystagmus may be^ 

Chronic granulomatous d/s of childhood [CGD] 

• Inheritance is XR (in boys) >AR (girls). 

• Dto deficiency of NADPH oxidase leading to lossi 

peroxidase activity inability to bleach (defective kill— 

even though the MPO are present in phagolysosomes. 

• Screening test -> NBT test (Nitroblue-tetrazol- 
chloride) 


hodamine) test & immunoblot test for 
(Plh> ^e is also used. 

pH pxl ". to mi catalase +ve bacteria (staph, 
fie in *^ lS > ) can lead to sepsis -*• death. 

*• r\tl& humoral response. 

•tent C • dcnnat itis. eosinophilia, granulomas of the 

^'.ngr.bsm.C.on- 

"^ndrome d to defeclive phagocvlosis. 
infections are common. 

c . H jgashisyndrome(CHS) 

C der a / w mutation in LYST gene. 
llS ° r C j ia <r 0 Iysosome formation d to defectiv 
l,rcd h 3 „ os ome +lysosome [giant lysosomes) ->eiai 

n ° granules are seen in neutrophils. 

^ r . phagocytosis —^ abnnrmnl killina 


e 

giant 


V/iskott Aldrich Syndrome 

• XLR d s with w asp gene mutation. 

• Eczema, bleeding tendencies (bloody diarrhoea in male 
ness bom may be seen) d to thrombocytopenia 

• T IgA &i IgE but normal IgG . IgM. thymus normal. 


d 


MOOBOOet 


SC/D 

• D to lack of combined T.B.NK. cells deficiency. 

• X-linked form (SC1DX1) is a vs arrest of fetal thymus &. 
lymphopenia.T- B-NK- 

• AR variants a w ADA deficiency 



AW 

1 . 


" fed in plated aggregation -> Bleeding tendencies 
nefective nerve conduction in brain 
' V jocutaneous albinism as melanin synthesis require 

3 Ksosomal enzyme. 

4 NK cell dysfunction, neutropenia, photophobia & 

nvstazmus 

Leucocyte functions improve with vit C 200mg daily. 


HI POINTS TO FOCUS 

•F NBT test is used to detect — defect in phagocytosis 
•y Enzyme responsible for respiratory burst of phagocytic cells 
— NADPH Oxidase 


Dl-George Syndrome 


leucocyte adhesion deficiency (LAD) 

LAB 1 

CaU sed by defect in CD 18 molecule -> Integrin defect 
t Recurrent bacterial infection d/to defective adhesion 

• ll o delayed separation of umbilical cord. 

LAD 2 

• Caused by abscence of Sialyl- Lew is X-> Selectin defect 

• Cf recurrent bacterial infection, platelet dysfunction, short 
stature, Bombay blood group & mental retardation. 


( p P01NTST0 FOCUS 

-f Delayed separation of umbilical cord is also seen in 
alloimmune neutropenia, Sialyl Lewis X antigen deficiency , 
factorXIII deficiency,urachal anomalies, and histiocytosis-X. 


• 3rd and 4th pharyngeal pouch syndrome. 

• Results from failure of developmental of 3rd and 4th 
phary ngeal pouches. 

• C/by hy poplasia /absence of thymus causing pure T-cell 
defect (most severe form of T-cell deficiency) and severe 
defect in CM1 —* Candidial infection. 

• On CT scan there is no thymus and parathyroid glands are 
absent (resulting in neonatal tetany, hypocalcemia) aortic 
arch anomalies, deformed aortic knuckle, generalized 
osteoporosis. CATCH 22 spectrum results in dto deletion 
of chromosome 22q. 

• Facial abnormilities. 

• Condition is reversed by implantation of thymic tissue. 

Nezelof's Syndrome 

• Results from failure of development of only 3rd pharyngeal 
pouch. 
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SEROLOGICAL TEST 

• AM) Urc u t antaJia&o **■ 

• Sh*k totfnfor xttitrt*? A suscepdbilit} W d:phthcna. 

It r» nc< * speafK lor 

• Shxi um orpxrise rxiro mmunit) Jgitnsl diphtheria is 

MS 



Co«nP ) ‘ ment 

fixation 

Ifrwnuno 

ftorenc* 

precipitation 


Slide 

Late* 
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CFT 

Direct 

Indirect 

Tube 

flocculation 

Slide 

flocculation 

Ring 

precipitation 
test 


tnetr 

Cold 

Blooi 
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.Kingdom "Protista' include protozoan, al 8ae , 4 . 

Prokaryotes vs Eukaryotes 


Structure Specification Eukaryotes 


1, Nuclear 


3, Cellwall 


Membrane 


All nuclear 
structures 


Muramic 

acid, 

DAPA 


Well defined 


(DNA + Histone) 



Sterols 


4 Mitosis 


5. Meiosis 


5. 

jcamples 


Flagella 


Ribosome 


80s (60s +40s) 


Fungi, algae 
protozoa, 
slime moulds 


(Except 

m V c °plas!T 4 


70s (50 s*3c< 


Binary 

fission* 


Bacteria, 

archea 

Blue-grew 

algae 


. C Hwall (cell membrane) is made up of 
(ruk ar 7 0t ' C ^ lecithin, cholesterol but muramic acids, 
c ar^ h>d 7^iglycerides arc -nt. 
p .\PA an jivvall is made up of pcptidoglycan. 

B aC,eH31 nwall is made up ofchitin. 

punga 1 ce bosomes (fungi.protozoa) are 80s ribosomes 

j. sU bunits). 

( 60s + ^ 1 nboso mes (bacteria) are 70s ribosomes 

^^Os subunits). 

( 505 Vnre seen in prokaryotes. 

P lasni>^ are 



e ral° vervieW 

G* fl j n ■ Grain +ve bacteria are those that resist 

« Gr u / " y . Yi on and retain primary stain ( crystal/methyl 
decol° n ^ m _ ye bacteria are decolorized by organic 
V '° le ^ and take counter stains (Safranine/Carbol fuchsin). 
solvents a ^ . Dye use d are Indian ink or Nigrosin 

* - V ^'" U ’ vide coloured background against unstained 
that P r0 . f or bacterial capsules, spirocheates, 
bacteria- 

Titococcus etc. 

f // 'j reaction is swelling of bacterial capsule d/to 

* @" C sed refractivity. It is used to demonstrate antigenic 
'^^of capsule. Also k/as Neufold’s reaction. It was 
STfcr typing of pneumococci. 

, i er 's reaction is d/to a-toxin seen in Cl. perfnnges. 

* ‘ N ^L phenomena The alteration & complete 

* ■ 1 .mtinn of V. cholerae when introduced into the 
oeritoneal cavity of an immunized Guinea pig. 

\tesosotnes are the infolding or invaginations of the 

* bacterial cell membrane into the cytoplasm. These structure 

thought to be analogous to the eukaryotic mitochondria 
as they are principle sites of respiratory enzymes. They 
might play a role in several cellular processes, such as 
cell wall formation during cell division, chromosome 
replication, or as a site for oxidative phosphorylation. 
More prominent in Gm+ve bacteria. 

* Puckering is destruction of bacillus anthracis spores by 

formaldehyde. 


ffpOINTSTO FOCUS _ □ 

>> Most medically important bacteria measure 0.2 -1.5 micron 
in diameter & 3-5 micron (mm) in length. 

■b Resolving power of unaiaded eye is 200 mm, light microscope 
is 300 mm & electron microscope 0.1 micron. 


Capsule & Slime Layer 

• Capsule is well organized, sharply defined viscid 
layer while slime layer is secretory layer made up of 
polysaccharides in most bacteria (E.g. Pneumococcus, 
II. influenzae). Polypeptide slime layer is produced by 
bacillus anthracis. 

• Both capsule & slime layer arc found in Streptococcus 
salivarius. 



Cell Wall 

• Provides shape & rigidity to the bacteria. 

• Bacterial cellwall are ~ 10-25 nm (100-250 A 0 ) thick. 

• Thickness of bacterial cell membrane is 5-10 nm. 

• Bacterial cellwall is made up of peptidoglycan ( NAG + 
NAMA forming mucopeptide scaffolding). 

• Gram +ve Vs Gram - ve bacterial cell wall: 


Structure 

Gram +ve 

Gram -ve 

1. Thickness 

Thicker 

Thinner 

2. Amino acids 

Few 

Several 

3. Aromatic 
& sulphur 
containing a/a 

' 

+ 

4. Lipids 

- or scanty 

+ 

5. Teichoic acid 

+ 

- 

6 . Effect of 
lysozyme on 
cellwall 

Protoplasts 
(no cell wall) 

Spheroplasts is 
formed (some 
cellwall retained) 


• Lipopolysaccharide (LPS) or Boivin antigen of the cell 
wall of Gm - ve bacteria has 3 regions:- 

a. I : Polysaccharide portion writh O antigen specificity. 

b. 11: Core polysaccharide. 

c. Ill: Glycolipid part: Endotoxic activity. 

• Endotoxic effects of Gm-ve bacteria are pyrogenicity, tissue 
destruction, complement inhibition, B cell mitogenicity, & 
antitumour activity. 


Staining 


• Imp. stainings for 

° Flagella, spirochetes —> Dark field microscopy. 
° Fimbrae —> Hemaggltination 
° Spores -» ZN staining 
° Capsule —» Quellung, India ink. 
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H pylon |7 sheathedl. 

V6r»o parahemolyticus (single sheathed) 
Campylobacter. Spirilla 


Important Skirt Tests are 

• Lepromin: Lcprosv 


Tuberculin: TB 
Frei. chbm)dia(LGV) 



• s • sarcoidosis 

• Kve ! Schistosomiasis 

* Fa,r • H'datid disease 

Casonis • 


oli^ical ducnosis- 


. Shick’s: Dirl“ hena 

r untBacterialTests 


Imp 01 


«” ,n£ ' ICO.'HW 

aeon*”' 

fljds on integrity Of 


• Dick 


■^ITschul n Charlton test 


. cardvean’s reaction, 

\ W ^h€rr n°P^ i P itinlei< 


Rose 


Ben gal te st, milk ring test 


T^test, Elek's gel precipitation 

test____ 

Tl^s^e^Wtest _ 

a prei’s test 
• string test 


. Diene’s phenomena 


’prnNTSTO FOCUS 


jy piene's phenomena is seen in —► Proteus, 
+ piene stai n is used for -> Mycoplasma 



Intracellular Organisms 



Neutrophils/ PMN 


Leishmania donovani 
Mycobacteria, Gonococcus 

Monocytes Listeria monocytogenes 

RBCs Babesia, plasmodia 

Leucocytes, non-specific Trypanosoma 
Macrophages/RES_Histoplasma 


„ p;U arc fine, hair like surface projections, 
antigenic m nature. EM structures «hich work as 
idheston. Unrelated to motility 


oxygen Requirement 


• Other intracellular organisms are Salmonella, toxopl^- 

microsporodia. 

• Obligate intra cellular organisms are - VCRl.w 
Viruses, Chlamydia, Rickettsiae, M.leprae, T re p 0rr 
pallidum 

• Facultative intracellular -> Listeria, Legion 
Mycobacterium, Brucella, Neisseria, Fransciella, Ymiu 
Salmonella. 



Organism 


Chlamydia 

Clostridia (anaerobes) 


Obl'? ate 




03 er0 


philic 


Mycobacterium, Meningococci, 
Pseudomonas, Bordetella, brucella, 
B. cereus, Vibrio, Nocardia 
[ No pest m 2 ust b } reathe] 

Campylobacter, Helicobacter, 
Borrellia, T. pallidum. [ Mn: Special 
street camp & temporary helicopter 
boarding] 


Obl'B ate 
Capn°P hiliC 


anaerobes 


Actinomyces, Bacteroids, 
Clostridium 


Brucella abortus, pneumococci, 
gonococci 


Corynebactcrium 

diphtheriae 


-- HeLa cells 

— Robertson’s cooked meat 
broth 

— Loeffler’s scrum slope, , 

tellurite blood agar, Tinsdale QS2SQE3I&' 

, I , 1 ■ ' II 



Listeria 


Legionella, Nocardia 
Neisseria gonorrhoeae 


Pseudomonas 

Shigella 


-poiNTlJoIbcyi- 


: 


y^jdorronas is an obligate aerobe but can grow anaerobically 


Spirochetes 

Staphylococcus 


Vibrio choleroe is strongly aerobic, growth is better in alkaline 
mgdlQ- 

5t bacteria grow at pH 7.4 except lactobacilli (grow in 
* cjdjc me dia) and vibrio (grow in alkaline media). 


is available. 


Trypanosomes, 

leishmania 


media 

Blood agar, Mueller- 
llinton agar, TSYE, ALOA, 
Oxford, Palcam 
BCYE medium 
Thayer-Martin medium, 
Chacko nair, NYC medium. 
Chocolate agar 
Cetrimide agar 
Deoxycholate Citrate agar 
(DCA) 

Smith Noguchi’s medium 
Ludlum’s , polymixin, salt, 
mannitol 

• Novy, McNeal, Nicole 
medium (NNN) 


To differentiate lactose and — Me Conkey’s medium 
non lactose fermenters 


Transport Medias 

media 


Pasturella/Yersinia 

Acanthamaeba 


• Pike’s 

, VR media 


• cary- B,air media 


• Stuart media 

• bach’s media, SS media 

• Reagent Towe 


Streptococcus pyogens 
Vibrio 

Vibrio cholerae, shigella, 

salmonella, pasteurella 

N. gonococci 

Shigella 

Bordetella 


Actinomyces 


Vibrio 
Salmonella 
E coli 0157, H-7 


Culture Media for Organisms 

— PLET medium 
— MYPA medium 


Mycobacterium TB 
Fungi 


• Anthrax bacillus 

• Bacillus cereus 

• Bordetella 

• Borellia burgdoferi 

• Brucella 


• Campylobacter jejuni 

• H. pylori 


Bordet Gengou medium 
Kelly's (BSK) medium 
Serum dextrose agar, 
Trypticase soy agar, potato 
infusion agar, Castaneda 
method 

Campy BAP, Skirrow’s or 
Butler’s media 
Skirrovv’s media 


Massezia furfur 
Proteus 


Ghee broth 

E. coli enrichment on non¬ 
nutrient agar. 

Thioglycolate liquid media, 
BH1 (Brain heart infusion 
agar) 

TCBS 

Wilson-Blair 

Sorbital, Mac Conkey 
media 

LJ media, Dorset egg media 
Sabouraud’s dextrose agar. 
Baker's media (for yeast) 

- Dixon media (uses olive oil) 

- CNA agar media 


Colony Appearance on Culture 

Microorganism 


Appearance 
Medusa head, string of 
pearl colonies, inverted 
fir tree appearance 
Daisy head colony 


B. anthrax 

C. diphtheria on tellurite 
media 
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print appearance- 

mercury drop colony 
Fned egg colony 

Draughtsman appearance^ 

’Oil pa* 01 ’ 
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? u ,-rt.*Je 


) /* 3W 


5 jvu-u 
aear 


mon** on 


hU** 1 


fr>nkt<' ilj I* 

Mjcoplasma 

pneumococcus 

5 lit"*’"* 


rtitssti 


| poiNTSTPipCU^^-— U 5frf ro 
»—- FltctroW** De !'° e nee it inhlb,tS 

UD (Cy^n.Lactose J a **»f« * 

—-"*•*££Z » C”> ! 

WIW **«• ""’TLt« It 5 - 

r—- <- 

a«*do 9«n^ h in modf^ y 

to,.r/i« B^o/en <*• * 

'.ontolfi W* r , M in* . 8 

oVmyim. «<»' f Mrw m 
hjyer Martin media con 

HVO. used for * ^ orrhe0 f e dia ^tain RVC * trimethoprim, 
fied Thayer Mart* media c 
rfifl 


wericajj^namedpiseases 

Measles (Rubeola) 

Scarlet fever 

3 day Measles (Rubella) 

SSSS (Staphylococcal SS 
Sandfly fever 
Erythema infectiosum by 
PanoBI9(Funda:Parv° 
paanch&fforf'N 
■Slapped cheek syndrome 


I disease 
d day disease 
J disease 
i disease 
lay fever 
i disease 


5th day fevcr 

6th disease 


Ty phoid/ ^ 
Exanthema 


(Ida 


v rash) 


infantum byi,,^ 
[remember V si * V b \ 
Scabies ' X h>r, 


3 «u 


7>r 


itch 


81 'hdaydi* a « 

I (M) days' 


ough 


100 


days glaucoma 


Tetanus 
Pertussis 
Mcovascu| ar D 


H 





-p60SjofOC})S_ 

k/ Z‘" m , TT' ’ nf,i,e7 v' 

* L, tetris °l>°V as 3 day/tmr - 

+ fS/sato^ 51 ' 01 "” 6 '’ 5 '"- 


P. FEVERS 



Hemordiagit f€Ver 

„ e „»r,ha g lcfa»a'*»' t '’ renalS '' nd 

African hemorrhagic fever 

Brarilian hemorrhagic fever 

Brazilian purpunc fever 



Query 


fever 


Oraya & er 

Glandular fever 
Glandular like fever 

Undulent/Malta/Mediterranean 

fever 

Pontaic fever 

Mediterranean spottedfever 

(Boutonneuse fever). Indian tick 

typhUS 

familial mediterrenean fever 


Ebola viru s, De n 
Virus etc. nEu « 


Hantaan vir Us 
Marbu rg& Eb ofa w 

c . H 

Sabia virus 
H - ae 9VPticus 

Coxiella burned 

enrtone/todi,^ 

Infectious 

mononucleosis 

Ehrlichia sennetsu 

Acute brucellosis 


Legionella 
R. conorii 


Inherited d/s, X-linkedP, 
autoinflammatory 


s Endotoxin 



Exotoxln 



plasmid 



Synthesis i 

s&-r 

protectiveAh) _ 


Both Gram +ve & 
Gram -ve bacteria 


Polypeptides 


Highly antigenic 


Highly specific, 
often enzymatic 
action 


Yes 


Delicate/ heat 
labile 


Endotoxin 


Cell wall 
component of 
Gram -ve bacteria 
only 


Lipopolvsachoridp 

(LPS) 

but polypeptide in 
bacillus anthracis 


bacterial 

chromosome 


Less 


Generalised effect 
-*fever & shock 


No 


Resistant 


poin - 

produced by Gram * & some Gm- bacteria 

F £* 0t °*Riga’s dysentery bacillus, vibrio ETEC pertussis 
M' monas ) in contrast to endotoxin which are produced 

pS *,j b v Gm- bacteria. 

Y ■ maior determinant of virulence (e.g. tetanus and 
4. Toxin is ine " J 
diphtheria. 

4- [nterotoxins: . 

Heat labile (clostridium perfrmgens) 

Heat IB. cereus, Y. enterocolitica, Staph.) _ 


Catalase +ve organisms 

• Shigella (except Shigella dysenteriae type 1), 

• Vibrio, 


• Staph. 

• All enterobacteria. 

Oxidase +ve organisms 

• H. pylori 

• Legionella pneumoniae 

• Pseudomonas 

• Vibrio 


• Neisseria 

• Pasturclla 

• Brucella 

[Mn: He Loves Painting Very nice picture on Building] 

Urease +ve organisms 

• Klebsiella 

• Proteus (proteus inconstans -ve ) 

• Staph aureus 

• Cryptococcus 

• Diphtheroids 

• Urcaplasma urcalyticum 

• H. Pylori, //. influenzae 

• All Mycobacteria (typical & atypical) except MAI 

Urease positivity 

li. pylori > Proteus > Klebsiella > Citrobacter 
> Cry ptococcus 

[Mnemonic : K-P- Saxena Ki CD ultimate Hai] 


Important Growth Factors 

Rota virus 
E. Coli 

S. typhi 
Gonococci 
Legionella 
Mycoplasma 
Vibrio parahaemolyticus 
Atypical Mycobact 
Vibrio cholerae 

T. B., M. microti 
H. Influenzae 
M. hominis 
M. haemophilum 
Nocardia 
• Grow th factors requiredfor 

1. H. Pctrainfluenzae —factor V (in Para P for Paanch) 

2. H. Ducreyi —factor X. (in Ducreyi Dfor Dus) 

3. H. influenzae —factor V& Xboth 
[Factor V = NAD, X = Hemin] 

T- ~1 


Trypsin 

Arginine 

Tryptophan 

Glutathione 

L- Cysteine 

Cholesterol 

Normal saline 

Aryl Sulphate, Amide 

Saline 

Niacin 

Factors V & X 
Glycerol 
Factor X 

Paraffin (Carbon source) 


POINTS TO FOCUS 


*>• Iron is required for the growth of 

Shigella [Mn : CNS). 

►F Iron is virulence factor for —> Listeria. 
A- Vit B6 is required for the growth of 
streptococci. 


C. Diphtheriae, Neisseria, 


Group D /viridans 
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10 L»shio* 


«re*. 
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U5tena 

^rtooellabe^ 13 * 

fusobactenuro fi™"’’ 
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Salmooe^a 
5pirochea teS 
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rf^SjOjOCXiS 
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macdon ALi 
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H. ducrei. 


opf*° rar>ct K i " n ' n 
ri-.drgr rf ^ duC ^ Vcho , e ,oe. 

„n, pattern «^ „ duC r„, bor*tr!/a 

*' “ ** ^bno parahemolyti^^ 


tile, Non-.poring. Nonopsulated 


tenuiotis 

mvcdrt 

hthcriue 



me 

, djsentfliae t>pe I (all other shigella are motile) 
vrrhocue 

\k: Tram GARDS] 


WJ - -_ 

9""" w «s 

t uillonelia. 



+ fill 

i/eillonella. 

. AIIM aicrrgr^ne S ^e^p, MAC0 

Z#°*x uri ‘"" , ' lberc ' Jhm ’ Am/„ 0 ,, ‘°; 

'See* I**-"*"- U«e„o. £ 0 .,,, 

, Spore /orm/ng ore oothrox & clo 


A FBW+veZeihl Nelson staining 

Nocardia (weak! • Mycobacteria 

Bacterial spores • Cryptosporidium 

kospora (coccidiosis) • Legionella micdad ei 

. __ • Sperm head 


Rhodococcus * Sperm heai 

Giardia [Mnemonic: MILANSSAR 


-G] 


Virulence factors 

• S aureus 


Coagulase^ . Bolh 


Streptococci 


M-protein 


} 


PTUttx 

virulenceijj ' 
inhibiting 


• Neisseria 


Pili (facilitate 


Pbagootons 
ad hesion ; 


• E. coli 

• pneumococci 

• B.fragilis 

• H. influenzae 

• Tubercle bacilli 

• Cl. welchii 

• B. pertussis 


mucosa 
& promotes virui ence 
inhibiting phagocytosis) 

P. pili 

Capsular polysaccharide 
Capsular polysaccharide 
Capsule 
Cord factor 
Lecithinase 

Filamentous hemagglutinin 


O FOCUS 



j Metachromatic Granules 


Tip ®'" 0 * SI 


enterioe is mannitol non-fermenter, nan-motile, 

■ '^norodurtng- 

e* 010 * ^achromatic granules - Ponder’s, Loeffier’s 
aoins f or . (m /c used), Albert's, Neisser's stain. [Mn : 
* „ ethyle« b,ue 
plfiHb 




. 0 fTyP in9 ^ Classification 


, Str^P 


tococci 




. s py 


agent's 


, Sain 10 


nclla 


# Enterobacteria 

, ShiS ella 


# Meningococci 

, Influenza virus 


, Vibrio 

Bacteria and their alternate names 


Na me of Bacillus 


Used for 


• Bordet Gengou 

• Nicolaire' s 

. Kleb Loffler's 

• preisz- Nocard 


Bordetella 
Clostridium tetani 
Corynebacterium diphtheriae 


Corynebacterium 

pseudotuberculosis 


• Friedlander's 


Klebsiella pneumoniae 
(Bacillus mucosus capsulatus) 


• perez Abel's 

• Frisch's 

• Koch's 

• Battey's 

• Johne's 

• pLT agent 

• Whitmore's 


Mycobacterium 
Spirillum volutants 
Corynebacterium diphtheriae 
Gardernella vaginalis 

Aglobacterium tumefaciens [Mn: MSC Garden in Agra] 



M1CR0BI010G1 


Sterile Pyuria 


Carbohydrate -C (Lancefield 
classification) 

M- protein (Griffith typing). 

Cell surface protein (M.T.R) / 
Griffith typing. 

O & H antigens (mainly O Ag) 
Lactose fermentation 
Mannitol fermentation 
(Shigella dysentery Mannitol '™) 
Capsular polysaccharide Ag 
Ribonuclear protein Antigen 
(A,B.C) 

Phage 


• Chlamydia, HSV 

• Cyclophosphamide 

• TB (with acidic urine) 

• Fungal infections 

• Renal stones, renal papillary necrosis 

• Cancer bladder/urinary tract 

• Ureaplasma uealyticum 


HACEK Group of organisms 


Gm -ve organism +nt in oral cavity. 
Can cause endocarditis. E.g. 


H 

A 

C 

E 

K 


-> 


Haemophilus spp. 

Actinobacillus actinomyecetemcomilans 
Cardiobacterium hominis 
Eikenella corrodens 
Kingella kingae 


Drug (Antibiotic) Resistance Among Microbes 


Klebsiella ozaenae 
Klebsiella rhinoscleromatis 
Mycobacterium tuberculosis 
Mycobacterium intracellulare 
Mycobacterium para-tuberculosis 
Chlamydia 

Pseudomonas pseudomallei 


• M/c mechanism of DR is : drug inactivation 

• Commonly acquired by lateral or horizontal gene transfer 
(HGT) of RTF from donor cells (by transformation, 
transduction or conjugation). 

• DR transmitting factor in bacteria is : Plasmids 

• Transfer of drug resistance in staph is mainly d'to 
transduction & also d/to conjugation. 

• Beta lactamase production is under plasmid control. 

• Penicillin resistance in pneumococcus is d/to alteration of 
PBPs by transformation & horizontal DN A transfer. 

• Methicillin resistance is expressed more at 30 n C than 
at 37°C. MecA gene (altered PBP) is responsible for 
methicillin resistance. 

• Vanco & Teicoplanin resistance in enterococci is d/to 
alteration of DADL or DADS target d/to lack of critical 
site for H., bonding. 

• Resistance in methotrexate is d/’to overproduction of 
DHFR. 


A 
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i-occtrt Strtflxnil Vi|*v | a.>V[i 


* and their c HA RAa£ -!!!^r^3|^|}fl 



ruf 


S pyotj*''* 


i Jiirioln 
IrnirrooKdl 
J vMdani \onguH 

1 vi/idur’i mutant 

J pr>rumiinio* 


CorynrtKKtrrium 

dipthr'iae 




co»«^ fv, '^x^r^’° nvnu ' n 

rf ^mrd ■<*" » * foo d po^« 
4 ****■"« ^ ,,emb ” 


Czugulav* 

CoafiAai* 

Cjlil^w (<" «t f, P W0Ctl1 
jUdtrion sensitive. 

„r.roup* 

G,<^h,n 6 Survives* 

4S’ temp. | hemolytic. 

Optochm resistant. * ^ m ° , ' r " C d 

tolomct imdoble In W** DorT,r 
» 

i homoiyt'C. Qu * ,lun * ,xn * ltlu , 

Optochln (Ithyl hy<ltocup'« ,nf ) ** n * * * 

|l,l» soluble (diignottlc) 

Calais* 0 «'dav* 

torn appearance), 

Pncumolytlo-thiol »Ct-VJted to*m 

^.Thylene blue/Nei».cVPonder', stain for 

mrti chromatic |ranulci 
(Volut-n/ Babes Irnst granules) 

Chinese letter pattern. 

LoeWer serum slope (for rapid growth in 6 8 hr) 

V tellurite blood agar (best lor culture L diagnosis), 

Shows lysogeny/ phase conversion 

Gravis -* Da'sy head colony 

Iniermedlus -* Frog'i egg colony 

Mitts -♦ Poached egg colony 


Coryn* bacterium 
m/nuhnmum 


ivlogt commonly Implicated In 


Surgical wound infections. Folliculitis 
pilous impetigo, osteomyelitis, 

TS S (Toxic shock syndrome), SSSS 
(StiP hylococcal scalded skin 
jyndrome), 

Botryomycosis 

tvcanula related, prosthetic 
UT, m sexually active female 

Sore throat, Acute rheumatic fever 
Cellulitis, Impetigo, Necrotising 
fascitis, Erysipelas (NICE) 
Vanco&aminoglycosidc resistant 

Infective endocarditis, RHD after tooth 

extraction 
Dental carries 

Meningitis In adults 
Otitis media 
Sinusitis 

lobar/ broncho pneumonia, OPSI 
Peritonitis in nephrotic syndrome 


Faucial diptheria is m/c form, 

Laryngeal diphtheria- most severe 
Cutaneous diphtheria- d/to non- 
toxigenic strain 

Malignant diphtheria (cervical LN/bull 
neck vtoxemia) 

Exotoxin (EF-2) Inhibits protein 
synthesis, 

Toxin production is affected by iron 
concentration (0.1 mg/L promotes 
while >0.5mg/l inhibits) 
toxigenicity is d/to phage conversion, 
Post diphtheric paralysis occurs in 3rd- 
4th wk, palate& pupillary paralysis, 
spont recovery occurs 

Erythrasma 


c 'o* 


Va 


(for 


'nco 


^4 


Amox 


Pen/ erythro 

Ofant >-tox inis 

more ifn P- tha-i 
antibiotics 



rt 


I Me ninB0C ° CCI 

u gononhoeae 

| Gonococci) 


gacM uS 


Anthracis 


C. perfringens/ 

y/elchli 


C. tetanl 


Cl. botulinum 


Cl. difficile 


Cl. septicum 


Microbiological/ 
biochemical characteristics 


Half moon / lens shaped, Diplococci 
Strict aerobes, capsulated 

Kidney bean shaped, Diplococci 
Contain pili 


Non-motile capsulated 
Bamboo stick apperance. 

Medusa head colony 

Me Fadayen's reaction +ve (for capsule), 

Ascoli's thermoprecipitation test 
PLET medium 

Anaerobes, grow in 
Robertson's cooked meat media 

Capsulated, non-motile, subterminal spore bearing 
Stormy fermentation. 

Target hemolysis /double zone. 

Heat labile entero-toxin(a-toxin) -» Nagler rxn, 

Reverse CAMP test 

Nagler reaction (d/to lecithinase) 

Drum stick apperance. 

Obligatory anaerobes 
Proteolytic, 

Swarming motility 

Non-capsulated motile. 

Preformed toxin -» food poisoning 
C 2 is cytotoxin all others are neurotoxin, 

CNS not involved, 

1 Ach release by acting on postganglionic , 
presynaptic parasympathetic n. 


Not a normal commenseal, 


Not a normal commenseal 


BHITjIi 

Ceftriaxone 


Ceftriaxone/ 

Doxy 


Pn 


Most commonly Implicated In 


Meningitis, septicemia, 

M/c systemic manifestation is septic 
arthritis 

Gonorrhea ( 1 st affects cervix), 
urethritis, 

M/c systemic manifestation —» septic 
arthritis 

Anthrax 

- Pulmonary (Wool Sorter's d/s) 

- Cutaneous (Hide porter's d/s) 
(Painless malignant pustule) 

- Intestinal d/s 


Gas gangrene (a toxin) Pen + Clinda 

Preformed enterotoxin —» food 
poisoning, 

Necrotising enteritis or Gas gangrene 
of bowel or pigbel ( by (J toxin of Type 
C) 

Spastic descending paralysis ATS, Pen, Metro 

(Tetanus) 


Botulism 

(Diplopia is first manifestation. Flaccid 
descending paralysis, non-reactive 
pupil in active phase) 

Food poisoning 

(No diarrhoea, constipation’) 

Infant botulism (floppy baby) d/to 
honey containing spores 

Antibiotic associated diarrhoea Metro 

(Pseudomembranous enterocolitis), 

Frank blood is not common 

Typhlitis (neutropenic colitis) 


MICROBIOLOGY 
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Haemoph.lul Pseudomonas Campylobacter VlbfiO Salmonella Shigella Ivc/trus rirbwll* 



S tvphi 

5 poraiyphi 

V tMrror 

V parohemoW'Cui 
C jr/um 


P aurrjiroiO 


H.mfuenne 


Short bx j4 - {,?v 
(iMVC -** 1 

M . a ***‘*?**‘ 

S""””*" s „ dW-rnHr 1 

'£zr.'s£~"~‘* 

■njeMiWf 60s "W* 0 ** 1 eS India 

Sh ne«n*r llS predominant spec 

, f00d poisoning 
preformed two -»’0°° p 

Mot.ie «mh per itric^ate M*"*' produces 

fi0 n„pso.a.ed. , acto«no^r ^ 

H,S (except 5 paratyphi A & S c 
IMVC -■*-♦ 

Comma snap* 1 ,T10,,le 

or t amsm|f.sh in stream app ] 

u seen 

Non spormt motile 


Aerobic, motile 


BofdftfHa prtuivi 


UT1 

Ex0 ,o*in-*Dy scntry{i p -1-2 days), 
because of HUS in India 

Can cause "Gav bowel syndrome". 

Extraiotestioal manifestation 

. Arthritis & seizures 

. pneumonia 

.Reiter’s syndrome 


No food poisoning but 

Enteric fever 


parathyphoid fever 
Cholera 


Gl infections, typhoid like illness 


Non motile, capsulated, non sporing in infants 
Cocobacilli. 5% C02 supplement. Requires X factor 
|haem,n) and V factor (NAD) for growth on chodate 
agar, Levnthal medium/Fildes agar for isolation, 
Satrllitisma 

Pleomorphic, aerobic bacilli. 

Mouse is used for testing tonicity 




'Vdr*, 


'* 0 n 


c efti 


r 'ani 


; on e 


Nosocomial infections, 

Bum wounds, 

Malignant otitis externa (In diabetics) 


Type b (Hib) most common, 

Meningitis, pneumonia 

A/w subdural effusion, otitis media 

with effusion, sub pneumonic effusion 

Pertussis 

- Catarrhal stage (most infectious), 

- Paroxysmal stage (max complica") 


Macrolides 

(Erythro/ 

azithro) 



Gram -ve BACTERIA 


Of 

r 


Y pest is 


y enterocolitica 

pseudotuberculosis 

grucello 

Ehrlchio 


Cocco-bacilli, 

Saftey pin appearance (Bipolar staining) 


Non motile, ovoid cocco-bacilli, 

Wyson’s stain 

Saftey pin appearance (Bipolar staining) 

Stalacite growth in ghee broth, 

27’C for optimum growth, 

Hemin pigment on blood agar 

D/g by stool culture 

Zoonotic, Urease +ve, 
virulence factor pYV 

Coccobacilli, milk ring test. 

Rose Bengal test (for detection in cattles), 
Castaneda method, 

Prediction for placenta becoz of +nce of erythritol 
Atypical organism 


gorrelio burgdoferi Modified Kelly's medium (BSK) 


BjrogiHs 


l Pallidum 


Non-sporing, anaerobes, 
normally present in colon 


Motile by polar flagella, 
delicate/flexible spirochete. 

Negative staining with India ink/phase contrast 
microscopy. 

Stained with prolonged Geimsa stain 


gTPOINTS TO FOCUS 


1 


Bite/scratch of animal usually cat 
—> Soft tissue infection, meningitis, 
peritonitis, shock 


Plague Tetracycline 

• Bubonic (m/c form) 

• Pneumonic (most severe) 

Tender LNpathy but absence of visible 
cellulitis 

Yersiniosis (Diarrhoea, self resolving 

Far East scarlet-like fever. Acute 
mesenteric lymphadenitis (pseudo¬ 
appendicitis), erythema nodosum, ReA 

Brucellosis (Undulent fever), Doxy, strepto 

Malta fever, mediterranean fever 


II 

a 

a 

1 


Ehrlchiosis/ Glandular fever 


Lyme d/s (Borreliosis) 
VDRL -ve but FTABS +ve 


Doxy 


Doxy >Amox 


Brain abscess, abdominal abscesses Metro 
(Never a/w septicemic shock) 


Syphilis 

• Fontana's method (for staining), 

• levaditi's method 
(for tissue sectioning) 


Pen 


•). Source of streptokinase —x Streptococcus equisimilis 

(lancefield group C). 

•> optochin is ethyl hydrocopreine. 

■> Maxted's observation: Streptococcus pyogenes is sensitive to 

bacitracin. 

* Blood agar for staph isolation sheep blood is recommended. 

+ Cholera toxin is- 100 times more potent than heat labile toxin 
of E. coli. 

+ Burkhaalderia mallei causes dander's d/s. 


POINTS TO FOCUS 


□ 


* Burkh oalderia pseudomallei causes Melioidosis. 

* M.leprae -x Cigar bundle appearance. 

* Mycop,osmo /s bounded by triple layer unit membrane of 
sterols, so they require cholesterol for their growth. 

-r" Most effective way to prevent 
Tetanus -x TT. 

Gas gangrene -x Surgical debridement 
Diptheria -x DT 
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Streptococci 


: aan*fi« tk>n ort th,BJlllof 


M»molyiU 

Tfp»w4 

r 



tJ! 

Or* 


pm*l 



Cr*K*‘*' 

mill"*. 
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UcttfH 


j porunio^J* 


Viridjnt 
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i pyOfMCl 


^<3 K*-<ilyV1 
(T> 

I^^Vril 
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moiK< 
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*UQ 
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Ar^txbts Peptococa 




,||/lft'P 0ftJnl5trrpl0<Oc 'l 
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'yjVlOCt** 

IS 
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C 

0 

Sourer* of 

vtri-pt 0 . 

kln.*v«. 

nuto n ' 

l.irtohl 




D 

V > u.li 

Colon 

/nillr' 1 / 

a nQ>nosut 

f 

u.P 

Thro.it, 
Colon, fGT 

pnrumontar 

Nonr 

(1 

Throat 

yiririons 


a 

Mouth, 

throat 


acn •kv 


n„ 




n, 


'‘t-T., 


fr.d,J , 

* 4, s ■ 


^Ul 

u n, ( . 




"N, 





• sircpu^tcci cvh.h.i some common pn, pcrljcs 
, Allure catalase -vc 
2 llicy d/c noi soluble in bile (except pn cilni( . 

t n,cv ferment sugars /ribose (except s. Pyo „ "‘N 
4 Most of them hydrolyze I’YR UK ‘ S ) 

(except S. angiosusin gp F) 

. .Y oyitlaeiioc (C!p »streptococci) is CAMP H Vc 

Streptococcal Toxins 

• Streptolysins S and O are produced by l. 

streptococci group A and C c % 

• Streptodomase (DNAase): Type I) is most antig cni 

CLOST RIDIA 

1 E i n i ii 


C perfrmges 

♦ 

- 

+ 

„ 

C. botuhnum 





type ABF 

• 

♦ 

- 

•f 

type CDE 

- 

+ 

+ 

- 

C fefani 

- 

- 

- 

♦ 

C septicum 

• 

- 

4 

_ 

C difficile 

• 

- 

- 

- 


<tofo£09 


meat pink) 


C. welchil, 


/ tie ( turn 

r&'rfffnotoui.ctouvoei. 

tff> vCUrT ' {turn meat black) -» C. wrddli, sporogenes, 
* **"L botutmam ABF 

lull 0 >i x ' c .„,„is/tlc nor proteolytic -> C. cochlearum. 

h rd>" i0CC 


** 


pe (Clostridial Myonecrosis) 

5 ok 9° 0 f 't cases) caused by Clostridium perfringens ( Cl. 

I M' c 1 V . - A* Its alpha toxin is u/sv severity olds . It can 
tfelihid > otiier exotoxin producing clostridia vi/. 
fl|sl ’ I m septicum (contain citron bodies & is a/w G! 
d** . lU c j c s), cl.romnisum. Cl. novyii. cl. histolyticum. 
| ** a,,gn ” es are beat labile while toxin is heat stable. 

* Stf all1vS nc causing strains are destroyed within 5 

Gd gal 


m> 

IP is 


inute* 


6h 


>t :,v ... 

of boiling and food poisoning strains in 1-2 hrs 
4 d Sx (extensive debridement) is the mainstay of 




toxn 


i sm is caused by Cl. bolulinum. Preformed 

* P ° tU s food borne botulism. Botulinum toxin is the mos 
C lC ;nt bacterial toxin. 1-2 pg is the lethal dose for humar 
Horne canned foods are main source. Vornting, constipatior 

* lar palsy may bo sccn bul thcrc is n,> fever. There 
symmetric dyscending paralysis. 

/ j n is the mainstay of l/t. Antibiotics have no rob 

* Am 1,u 

i Infantile botulism is caused by spores ingested wi 

* contaminated honey. Human Ig is the t/t. Antibiotics 
antitoxin have no role in t/t of infantile botulism. 

, Pseudomembranous colitis is caused by Cl. dilTici’ 
Clindamycin & lincomycin are main culpit drugs. Ci 
culture cytoloxin test on stool is most specific fordiagnos 
Metronidazole is the mainstay of l/t. 


• I'orilaic fever —* l^yjonella pneumophila 

• Weils d/s —> lA'ptonpira icterohemorrhogica 

• l-’ndulcnt/ Malta,' Meditcrranian fever —* Brucella 
rnehtemis. 

• Kat - bite fever 

" Sodoku — Spirillum minus 
° Haber-hill fever -- Streptobacillus moniliformis 

• Mcliodosis —> Burkholcleria pseudomallei 

• Glanders —» Burkholderia mallei 



M/c Organism Implicated in 


Condition 

Organism fl 

• l/v catheter related infection 

CoNS (Coagulase -ve staph) 

• Osteomyelitis 

S. aureus 

• Nosocomial pneumonia (early 

Pneumococcus 

1 onset) 1 

1 • Nosocomial pneumonia (late 

S. aureus I 

1 onset) 

• Atypical pneumonia 

Mycoplasma 

• Handfoot mouth d/s 

Coxsackie virus A16 

• Epidemic pleurodynia 

Coxsackie B3 & B5 

• Epidemic encephalitis (JE) 

Arbovirus 

• Sporadic encephalitis 

HSV 


Cat scratch d/s 

• Caused by Bartonella henselae. 

• Domestic cat is rcservior. 

• Cl/f: Localized papule, lymphadenopathy, no fever. 

• llistopath: Granulomatous inflammation w'ith stellate 
necrosis but no evidence of angiogenesis. 

• Stain: Warthin starry silver. 


Causative organism in some rare but imp d/s: 

• Oraya fever - Bartonella baeUliformis 
Cal- scratch d/s - Bartonella henselae 

• Trench fever, bacillary angiomatosis - B. quintana 

• Epidemic Relapsing fever (louse borne) 

_> Borrelict recurrentis 

Endemic Relapsing fever (tick borne) 

-> Barrel in duitonii, B. bermsii, B. parkeri 
Lyme d/s -> Borrelict burgdorferi 


Bacillary angiomatosis 

• Caused by Bartonella henselae & quintana. 

• Vasoproliferative, pseudoneoplastic lesion is caused 
by small. Gram-negative bacilli Bartonella henselae 
(formerly known as Rochalimaea henselae) and Bartonella 
quintana (formerly known as Rochalimaea quintana). 

• The organisms are often visualized in tissue sections of 
lesions with Warthin-Starry staining. 

• T/t: Erythromycin. 
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Lym# d/» (Borr»no»l») 

• l /uvd b> /*"•" lut buncJor/iri 

. Irjnirrntinl h> IhU »orrv.of - rudcnl.. dCCf. 

• IntuMtun pcrmJ h 3-30 day* 

• suyri 


sn.il) red nucule t* papule .1 «*« al the ».tf of bite k/M 
rr>ibrttu rmj^ram 
Di-.ifitmulcd in(al»»n 
OIV‘cirtivuljr arthritis 

M, (riioitctUlHm i> acrodermatitis chronic* atrophicans 
riid I rythenu mrgran» * facial nerve palsy * arthritis 
uliurcJ in Modified Ktlk)’» (HSK) media 
IA AliS is psputive but VDKL is negative 
s ( \F dieic is I)mphoc)1«Ms (not PMN leucocytosis). 


VIBRIO 



• rUssification of V ibrio 


Sofovars 


Vi/w- 


- 01 - 


BlOtypr n 

— Claiiical 




L— El Tor 
— Non-01 (m/c) 

(uplo 0130 ) 


L S 


Mi 






oUtW'ir ,^ v and 

s. Bdi fc-r. - ' 

I fort 

^^^TTr^ethcntol)^) 

Cll/td b ,,f U a , * „ tLtcKV i (ocn- 

U.U. ..I- >■ w* <*• 

,rt,J lo Mw»» > Kjln.HK f > 

gt*, »' c 'I* nu -‘ , '" C "' , ,, AITccC 

t Irsrt eliminated from 

f)jh»«Ja"s arc formed. IrpUispira 

, im 'I A brain 

tjizzsz .V MJ " 

k.*M. 

rbrr Kji with VIAT) 

’cnii.illuo A for proper)lasts I>sx>t>t 1 


miurentiating (tatures b/w cIqs,/ co) ft 



1 Hemolys' 5 

2 Voces Producer reaction 

3 Chick embryo *M lu t |nJ ti° n 

4 poiymi^inB sensitivity 

5 r.nMin IV phage susceptibility 


K 


In compansion to classical cholera vibrio, j n ... ’ 

b.m»ly.l«. yPr..di»n. »nd chick cml,r y „ ' '«r V|1 , 
arc + vc and polymyxin If sensitivity and j. ri > *% 
susceptibility arc - vc . J Hl P IV 

(Mnemonic: Elton was IICV 1 Vc u 
Initial 6 pandemics of cholera were d/|„ cl ass j U . M ‘ v «| 
the 7th pandemic was d/to El Tor vibrio. ta| h 
A new epidemic strain of non-()| vibrio ch 0 | Cr . 
q.| 39) was isolated from Chennai 
pandemic. 


% 




n t . 


ATYPICAL m ycoba cteria 


Reaction 


Typical Atypical 

M. M. m Vcobacterla 


Homlnls Bovis 


Nudn formation 

♦ 


Nitrate reduction 

♦ 

- 

Catalase positivity 
(Provides INH 
sensitivity) 

4 

4 

Peroxidase 

4 

- 


Usually. vo 

(M.SImi.jo + ( ^ 
Microti i 
M.Chelonel i) 

M.Kansl. Forti^ 

PhleUmegnnatjs^ 
+ 4 + 


• Aryl sulfaiast 
mycobacteria. 


1 


m i*'' 


. ic Niacin +. nitrate - and No growth on TCH 
rts |S 


* rf ,cdlUn1 bncieria (typical & atypical) urease 4 VC cxccpi:- 

* A " II1> Idch is urease -ve. 
in fe C tion is fish tank/swimming pool granuloma, 


, IK . caU seil by Mycobacterium marinum. 

%r a,ho * c,ls 

# •' .« u lcertin s 


Most commonly used -> Sputum examination for AFB.In 
c ndren AFB are seen in gastric aspirates. 

ost rapid (fastest) & most sensitive staining method —> 
Auramine rhodaminc. 

Quantiferron gold is newer test which detects the release of 
interferon-gamma (IFN-y). 


m. 


MICROBIOLOGY 


toxin 


only known 
‘ cobactcria. causes BumJiuicej 

\Iarir ,,ir, t (M. balnei) - Causes low grade tuberculin 
c wimmingr>o<jilfishJankLgranuIoma 


Ricketssia 


adion. syvjmmjniCr 0<, iinshjanklgramibma ; 
sll ,„, classifies into 4 groups: 


*'j , piwtochromof’cns : 

• Gr0l ‘ P vrllow when exposed 1o light. 
e Tum) CM " _ ,_ 


marinum, M asiaticum , kansa.sH, M simicie. 

‘ |Mn: Photo MAKS] 


2 ;Scotuchromo}>ciis: 

°'vl Scrofulaccum, M. I’hlci, M. gordonnac, M. szulgai. 
’ typical mycobacteria which change color & produce 
c ll 0VV pigment in dark or after exposure to light. 

* > • K'on-nholochnmiof'en: 

Group * • . . . 

surc to light does not change pigment 

jlrtv/if«-i ntracc,,ularc 

A / haemopbiinm 


, Group • - 

A {.fortuitum (frog tubercle), M. chclonae (turtle tubercle), 
3/ abscess us, M. plilci. 

, Son-pntb^enic mycobacteria 

0 \l. Sntegnuilis & M. plilci (rapid growers), Kl stercoris, 
M avium M. ponlonae, M. paratuberculosis. 

$ M tuberculosis causes— Lupus vulgaris, scrofuloderma. 

• Contaminated water used for washing endoscopes will 
lead to infection w itlt mycobacterium chrolonae. 


4 ; Rapid growers ( 3-5 d) ; 


I PIVQINTS TO FOCUS 


y Swimming pool granuloma (fish tank granuloma) is c/by 
M. marinum. 

y Swimming pool conjunctivitis Is c/by —> Adeno virus > 
Chlamydia. 

y Swimming pool ear Is c/by -> Pseudomonas, 
y Swimmer's itch Is c/by -> Schistosomiasis. 


] 


Rickettsia are obligate intracellular parasites which do not 
grow in cell free cultures. They multiply within living cells 
(Exception is Ro. cpiintana which can grow in blood agar) 
Gram -ve (poorly stained) pleomorphic rods, non motile, 
non capsulated. They take Giemsa and Castaneda stains 
I osses ccllwall (containing muramic acid). 

Poss es both DNA & RNA 

They are not seen with naked eye c/b seen under LM. 

Divide by binary Fission. 

A/w rashes becoz organism multiply in vascular 
endothelium. 

Serology is used in the d/g of rickettsial d/s. Wcil-Fdix 
relation is simple and useful tube agglutination test in 
which sera arc tested for agglutinins to the O antigen 
°f proteus vulgaris strains OX -19 & OX -2 & proteus 
mirabilis (OX-K) 

WF reaction is positive mainly in typhus group 
Epidemic & endemic typhus agglutinate (-*-++) with 
OX-19 

lick borne spotted fever aggluitinate (++) with both 
OX-19 and OX-2 

0 Scrub typhus agglutinate strongly (+++) with OX-K 
0 WFR is negative (of no value) in pox, Q-fever & 
trench fever (mnemonic Poget for Pox, Q-fevcr & 
trench). 

Several Rickettsia possess antigen that cross reacts with 
antigen ol OX-strains of proteus vulgaris. 

• Transovarian transmission is seen in mite borne rickettsial 
infections e.g. scrub typhus, rickettsial pox, tick typhus 

• Rickettsiae are susceptible to tetracycline (DOC) but not 
to penicillin & sulfonamides. 


NOSOCOMIAL INFECTION 


MYCOBACTERIUM TUBERCULOSIS 

TB -> Sputum culture 


• Diagnostic investigation in 
(Definitive). 


Health care associated infection. 

Acquired during the course of hospitalization. 

Most infec tions that become manifest after 48 hours are 
cons]dcre d to be nosocomial. C/b manifest after discharge. 
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Remark 


• Epidemic/cUssic 

t~ (Jail fever/ Bhll- 
zinser d/s) 

• Mur me/endemic 

r 


Causlthre agent 


r_ prowazeki 

R. Typhi (moosen) 


Body loUS * 


Rat flea 


£ • 


Scrub typhus 


.,■ jrombiculid 

r. Tsutsugamushi ^ |arva 

(chiggers) 


• Rickettsialpox 

R. akari 

Mite 

Mice 

• Indian tick typhus 

R. conorii 

Ixodid ticks 

R, dogs 

• RMSF 

R. rickettsii 

Ixodid ticks 

R, dogs 

■ Q-fever 

Coxiella burnetii 

No vector 
(air borne) 

Cattle, 

Sheep, 

goat 

• Relapsing fever 

Borrelia 
recurrentis / 

B. duttoni, hermsii, 

Louse 



parked 



• Tick borne 
relapsing fever 

• Trench fever 
(5 days fever) 

B. duttoni, hermsii, 
parked 

Rochalimaea/ 

Bartonella 

quintana 

Tick 

Louse 

H 

■ Ehrlichiosis 

Ehrlichia_ 

Tick_ 

H 


+++OX-19 



— ve OK-K 



Transmitted by Pfi 

C ° rp0ris a "d cap^'o* 

Tunica reaction , 

-Mooseri rx n ’ N ei|| 

'Punched out 1 U | Cer 
Rash,fever, | Ymp . + % 
Adult mite feeds 0(1 
Doxycydine is Do c P ' aflt 

All spotted fever aret 
by hard ticks except • r ^ 
mite). Least dange,^0 

Also k/as Mcditerr w ” 
fever, ea n S( 

eschar+ 


OX-19 severe for m 

& OX-2 +ve 

-ve Zoonotic d/s transmitter 

WFR contaminated animal J,, 

feces, placenta. 

Never cause rash or lo Ca , 
No vector (but extrahum- 

vector is known) 


Only rickettsia which c/b 
cultured 


[R= Rodents, H- Humon} 


• Should not be present al the time of admission 

• Source is exogenous (may be hospital ecosystem) 

• They may he iatrogenic (induced during diagnostic/ 
therapeutic intervention) nr opportunistic, 

• In recent years Gram positive cocci (5. aureus) have 
become the most important group of hospital pathogens. 



yjrPOINTS TO FOCUS 


M/c type of N~ are UTI, usually a/w catheterization rt 
urological procedures (E.coli is the m/c pathogen involved!, 
y Stoph. aureus is the commonest organism causing hospz 
accquired wound infections/surgical wounds, 
y Major organisms of concern in nosocomial pneumonia a 
gram-ve aerobic bacteria/pseudomonas. 


, c TYPH I ANTIGENS 

• * 



H- Antigen 

0 



_ 

+ 



Flagellar Ag 

Somatic 
ceil wall 

cell wall 


Strongly 

immunogenic 

Virulence 

factor 



Classification 


Epidemio¬ 

logical 

typing 

^poie 

Antibody 
to 'O' Ag 
appears first 
& persists 
longer 

More in 

diseased 

person 

Prevents the 
agglutina" of 

S. typhi with 
"O'- Ag 


Dreyer'stube 

(conical 

bottom) 

Felix tube 

(round 

bottom) 


^ - 



Type of 
diarrhea 

Causes 1 

M 

• Osmotic 

Lactose intolerance, lactulose, sorbitol, 
osmotic laxatives l 


M1CR08IOLO 

• Secretory 

Infective diarrhea (E.g. Cholera, E.coli, 

Rota virus, shigella etc.), Stimulant laxatives 



Traveller's Diarrhoea 

• M/c cause - ETEC 

• M/c cause in southeast Asia and Africa - Campylobacter 

• M/c virus a/w T~ : Rota & Norwolk. 

Cholera toxin 

• Active subunit is Al which upregulates adenylcyclase 
activity causing irreversible ADP ribosylation of GTP 
binding protein (cAMP acts as second messenger). 
B subunit is pentameric binding subunit it binds GM 
gangliosides receptors. It causes secretory diarrhea with 
isotonic stools. 


-lyp /i oid salmonella 

t cause of self limiting gastroenteritis. 

• ImP ° a |y animal parasites, but can cause food poisoning. 

• EsSCn \ .. c enteritidis, S. typhimurium, S. Heidelberg 

Example 5 -^ 

c Newport* S joviana. 

Ub - uitously present in the environment and reside in the 

GIT in animals. . 

and poultry' products are m/c source of infection. 

' p/f- Isolation of organism from freshly passed stools. 


Mechanism of Diarrhea 



• Rotavirus 
(Secretary 
diarrhea) 


?c- AMP 


• Cholera 

• ETEC-labile toxin 

• S. aureus 

• Salmonella 

• Bacillus cereus 

• Carcinoid 

• Medullary Ca 
thyroid 


tc-GMP 


• E. histolytica 

• ETEC-stable toxin 

• Clostridium difficile 


titnAnnnnlr fnr F T FF~ Inhilp toxin' HLA- Heat Labile bvAMPl 


Diphtheria toxin 

• Produced by toxigenic or virulent strains of C. diphtheriae. 
About 90-95% gravis and intermedius strains are toxigenic, 
while only 80-85% of mitis are so. 

• Diphtheria toxin is a protein and very potent exotoxin. 
Consist of two functionally distinct polypeptide chains. 
Both fragments are required for toxicity. 

Fragment A — N- terminal, It has enzymat ic activity. 
Causes irreversible inhibition of protein synthesis ADP 
ribosylation of EF-2 which results in cell death 
Fragment B — C- terminal, responsib le for Binding the 
toxin to the cells. The antibody to fragment B prevents the 
binding of toxin to the cells and is thus protective. 

IT! POINTS TO FOCUS 

Pertussis toxin also acts by ADP ribosylation 


Mechanism of action of some toxins 

• Cholera toxin, diphtheria toxin, pertussis toxin, E. coli 
heat-labile toxin, and P. aeruginosa (exotoxins A, S, and I) 
have adenosine diphosphate (ADP)-ribosyl transferase 
activity —> activate c-AMP 
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• Diphtheria 

ef-:. 


toxin ink** I* 0 "' 


l 0 S) «,h« is *>y" a,i0B 


. rj .« -**«** r*" 

pseudomonas. shiga t0 " n 


si 


nthesis 


Diphtheria. 



Strychnine 


spinal cord. d d Inhibits 

e*citation 

, ofA ch from peripheral 

, ygfpsynafiticj 


r _ • inhibits release i 

««, I"- '“■“‘"SSx® 

. S2U on 


• Tetanus 


ENTEROBACTERIA 


:s are : 

or ma> not capsulated. 

,1c by peritrichaw flagella or non-motile. 
)t ,icamir K ul«nv t l>^«obK idonly . 

lc nt glucose producing acid and gas 

jee nitrates. . 

i catalase kul does nol form oxidasxs. 
sporing. non-acid fast, G-ve bacilli. 


Classification 


Motile 

Non-motile 

Lactose fermenter 

l. coli 

Klebsiella 

Non-lactose fermenter 

Solmonella, 

Pseudomonas 

Shigella, 

Proteus 

species, 

Late-lactose fermenter 

- 

Shigella sonei 


rokocter are motile, capsulated, lactose fermenting 
Hi, which are indole & MR-ve but VP & citrate + ve. 



E. coll 

. etec 


Heat stable toxin - Tc-GMp \ 

. Heat labile toxin-tc-AMp } lr av t] , 

[// product’s cholera like c , 7/e 
irfannm). Ilikcn’s (ex, ( SOn ,’"°Wn f 

EikenVs precipitation test) b °°k 

..I..,- ..rtf,*™- : X 


E C . Mtnch« t° x-metocytns (e 
destroy brush border villi (inn 


\ 


F.lEC 


tt 


destroy brush border vi||j ’ 

. Causes infantile diarrhea (ren^X'H 
aifects pediatric population) J 

. Only E-coli which invades r ^ 
(enteroinvasive) & produces <j *' 
disease (toxin resembles shig^^X C 
_ Sereny test*, growth in H cLa 3) ' 

HEP -2 cells Cel1 

. produces verotoxin or vero C y t 
(shiga like toxin) which ac(s ° ,05(ir i 
endothelium & causes hcnv 0 rrt° n V ‘N 
+ HUS (Strain 0157 ) 

. Docs not ferment sorbitol ( SOrbj 

E-coli toxins 

0 lT Cholera like (acts via c-AMP) 

ST Poorly antigenic (acts via c-GMP) 

Yj shiga like toxin(SLT, cytotoxic in x,.. 


EHEC 

(VTEC) 


hito| 


o VT Shiga niic u»*.i^-»in vero or |] d 

Enlcro aggregated E coli (EAggEC) p rod U 

_It is a/w S a 


Mi, 


d >atTh 


ht‘5 


idea 



anthrax 



• Cutaneous 

• Pulmonary 

• Intestinal 

• Anthracoid 


Malignant pustule. Hide Porter's d/s 
Wool sorter's d/s, Hemorrgagic pneumonia 
Invasive enteritis 
Pseudoanthrax 


QiiCIllUD 










,: s caused by t 

, Z0< S, n genus bacillus. 

baC te ria genus bacillus other than anthrax are k/as 
er nbe rs mi or pscudoanlhrax bacilli most important 

,U.-!«COlO w _ • ■ , l, I /A 11 rt ■ IO rtrt f ,x „ ,1 _ * • 


# i' 1 id pacm 1 k-. .. 

9 td hraC0 bac illus cercus, which causes food poisoning 
0 fthese is rm0 p rec ipitation test is used for demonstration 

• A scol j S 3 x antig en - 

0 fantl ira - ‘ anllirax i s also k/as Hide porter's d/s. There is 
, Cu‘ anc0U ^ nccr otic eschar, painless malignant pustule & 
..nfil b |aCk 

lesions 


nite esiu ,,a • 

sat£ Bamboo stick appearance, inverted fir tree 

Culture: 

appearance- 


M/c cause of P 1 D worldwide. I 

M/c cause of septic arthritis in adults (m/c site knee). 

In the newborn babies typically affects eyes. 

Vaginitis is the m/c manifestations in prepubertal children. 
In males, primary site is urethra. F.pidydimilis can occur. 

In women, the initial infection usually involves the 
urethra & cervix. The vaginal mucosa is usually resistant 
to infection by cocci becoz of Straitificd squamous 
epithelium. The infection may extend to Bartholin glands, 
endometrium & lubes. 

Fitz-Uugh-C intis syndrome is perihepatitis + peritonitis, 
an extrapelvic complication of pelvic inflammatory 
disease. 



MICRO 61 


IPLASMA- 


- Ucma are also k/as PPLO/ Eaton agent. 

. Mycop las " 

; olasmaare 

• My cop |] est bac teria causing d/s in humans. 

° f.ave smallest genome. 

° 1 | bacteria which docs NOT have cell wall. So no 
° f ° shape (L-forms are seen, revresion to normal form 
■ 15-30% gelatin), they are not acid fast & not killed 
lP ...iriilin or other (J-lactams like cephalosporins I 
all these properties are attributed to cell wall] 
n lv bacteria which contain sterol in cell membrane, 
not be stained by Gram stain. Special stain "Diene's 


Ell POINTS TO FOCUS 

+ M/c cause of septic arthritis in adults 


3 


N. gonorrheae. 

M/c cause of gonococcal urethritis -> N. gonorrheae. 

M/c cause of non-gonococcal urethritis —> Chlamydia > 
ureaplasma urealyticum. 


Neisseria vs Chlamydia Infections 


slain" is used. 


• Bi P-ld in cell free (artificial) media enriched with 20% 
f 1 e / human serum + yeast extract. Or heart infusion 

°ntonc broth with 2 % agar (PPLO broth) can be used. 

• Gliding motility is seen. 

, Positive cold agglutination test. 

• Mycoplasma causes contamination of continuous cell 
lines. 

• A/, pneumoniae causes 1 ° atypical pneumoma(walking 
pneumonia) in immunocompetent host. Cold agglutinins 

are +ve. 

• Ureaplasma urealyticum ( Also k/as T-strain) require 
urea & cholesterol as essential factors for growth. Causes 
NGU (Non-gonococcal urethritis). 2 nd m/c cause of NGU 
after chlamydia. 


& "Fried egg" appearance of colonies. Can be 



Neisseria 

Chlamydia 9 

• Presentation 

Acute 

Chronic d/s « 

• Transport 

Amis media 

1 

• A/w 

Recent menstrual 
flow 


• Cl/f 

• Mucopurulent 
discharge 

• Lower abd pain, 
fever 

• Bartholin's abscess 

• Mostly ' 

asymptomatic 

• Cloudy discharge ± | 

• Urethritis, pyuria 1 

• First affects 

Cervix 

1 

• Culture 

Thayer Martin media 
(Selective media) 

-ve urine culture 

• T/t 

Ceftriaxone 

Doxycycline i 


| POINTS TO FOCUS 


3 


NGONORRHOEA^ 


• Typically affect the epithelial cells of the urethra, vagina, 
cervix, fallopian tubes, endometrium, epididymis, rectum, 
pharynx, and the eyes of newborn babies. 


Arthritis dermatitis syndrome may be d/to 
N.gonorrhoeae. 

•T Watercan perineum is seen in infection with N.gonorrhoeae. 
*$■ Waterhouse Fredrichson syndrome (D/C, MODS, purpura, 
adrenal h'age) is d/to is N.meningitides shock. 


A 
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aydia t do not erov> ' n 

x< media 
r.\ diJ Ate 
ram -> c hactcna 

parasite* ATP nC uttsi3 Suscept* e 

^occU-3113-sm^na 

antibiotics (e*p to tetracycline) 
MUmsKMhDNA&RN' ^ ^ iodinc ) are 
Ifflun TrtKruUtc bodi^J are a ls0 

i HP (HalhcHuedwr Pro^a/eke) 

i iSAAT) is highly s«nsili' c 

cKjcKiOTplific^""" 1 »hile culture 

«,«,& usl PCR » ">«' w “'"' 

Coy cells) is most specific. 

truchcarutu «u*« blindness in 

racboma: M/c infcctioas cause 

ndia (A-C strain) ... •_ females, infantile 

,GU (m c cause). endocen strains 

.ncumonia all these are cause Miyagawa 

jGV by L.-Lj strains ( Fre.s te. 
loqn^lcs-) found to be a/w 

pneumoniae 

tosclerosis and CAD (MO- 

i. «.-» _rausCS PI 


AIV . , 

, causes pneumonia in birds. 

C/llilM I '<lul ‘I' 1 '/ ^ ' 

; strains 


Endemic blinding trachoma. 
_♦ inclusion conjunctivitis. 
Genital chlamydiasis, 
(NGU.endocervicitis in 
females) 

Infant pneumonia. 

s -> LGV 

_♦ Acute respirator)' disease. 

line.maaolides.Azjtliro forNGU. 


ACTINOMYCOSIS VS NOCARDIA 




Actinomycosis 

Nocardia (aerobic) 

Gram stain 

Gram+filamentous 

branching 

Gram* filamentous 
branching 

Acid 

fastness 

NOT 

(AFB) 

AFB ♦ weak 

(but N. madurae AFB ) 

Morpho 

Non-mot ile 
Non-sporing 

Non-caps ulated 

Non-motile 

Non-sporing 

Non-capsulated 



Actinomycosis 


Inhabitat 


Infection in 


Normally found in 

oral/genital flora 

In immunocompetent 



Cl/f 


l.Oro-cervicofacial 
m/c type 
1 

Woody/lumpy jaw 

2. Appendix in GIT 

3. piD in IUCD users 
(A.israelii) 

Spidery colony &. 

Microscopy Sun-ray appearance 
-» Ray fungus, 
Creamy white 
granules or 
Sulphur granules 
(organism + pus) 


,rT ^n 0c '"V 
H >WA| Ds °X* 1 

Air bor ne , 

LlJ ng s "X 
s Poturr,. Pfof O 

: u i 

nodul *v^s 

“«<*«>„ "N 


D *1 


Pa raffj 


'n ba 


'H 


Xi 


'll. 


• T/t 


Penicillin 


™ p -SMx/ 
sulfon 



K 


mycetoma 

• Chronic granulomatous d/s caused by f Un . 

both. . * 

• Involves s/c or deeper tissues destructing t^ e 

bone and fascia. ar ^> 

• M/c site is foot. Other sites are hand,gluteal 

thigh. reg N 

• 1st described in Madurai(Mycetoma Madurae*, 

foot). ^ 

• Presents as abscess, tumours with multiple si 

discharging pus & sulphur granules (tightly c] ^ 

colonies of organism). n 

• Approach to Dx: Based on 

Examining the pus 


f 

Color of discharged granules 

I 

f * 


Y 

Crusted smear of granule 

1 


Thin filament Stout 

I ) 

Actinomycotic Eumycotic Actinomycotic Eumycoiic 


White to yellow Black 

I I 



. ()r ganisnis tk color of grains 
• C fZ* of mycetoma is funBi (Eumycetoma) > bacteri 
NiC . actinomycetes. (Actinomycetoma). 


la 


retoma 


aodurel 10 

!>^ atis ' 

philop^i. 

jSSS^i 




HP V 
nidiuff 

Tifato jranse’mei 


Ex°P n 


Color of 
grains 

Actinomycetoma 

(Bacterial) 

Color | 
of 1 

grains 1 

Brown- 

black 

Actinomadura 

pelletieri 

Red 

Pale 

Streptomyces 

somaliensis 

Yellow 

Pale 

Actinomadura 

madurae 

Pale , 


Nocardia 

brasiliensis/ 

cavae/asteroides 

Pale 


pgNTSTO FOCUS 


tycetoma like lesions (botrymycosis) are occasionally 
roduced by staph.aureus. 

/t ofeumycetoma - Keto/ltraconazole. 

H n f Actinomycetoma -Streptomycin + Dapsone/Co-triamox. 


6.5 


VIROLOGY 


viruses are 


>a. Arena (ss RNA) and papovavirus (ds DNA) 




2 


+ UoTtVmLZZ 1300 sm ° lkit *“™> 

RhnhH s> 'Sease virus 20nm) Largest RNA virus is 

Rhabdo & smallest RNA virus is Picorna 

’T Smallest bacteria - Mycoplasma. 

. . arcoma virus is a retrovirus/ enveloped virus with a 
si ive sense RNA genome having a DNA intermediates, 
contain - gag, po l & S rc gene. The sre gene was the first 
retrov,r °l oncogene to be discovered. 


MICROBIOL! 


] 


Virusoid: Nucleic Acid dependent on helper virus to 
package nucleic acid. 

• Viroids : Plant pathogen consist of few hundred 
nucleotides (Single-stranded covalently closed circular 
RNA molecules).existing as highly base-paired rod-like 
structures without protein coat. 

• Prions: Abnormal cellular protein that can spread from 
cell to cell. 

• Virion: Extracellular infectious viral particle 

• Elementary bodies : Stained virus that can be seen by light 
microscopy ex. pox virus (largest virus) 


Isolation of Micro-organisms/Viruses 


Chlamydia —> Yolk sac inoculation 

HBV -» Cell lines transfected with HBV DNA 


Structure of Viruses 

» Usually all DNA viruses are double stranded(ds) & 
rIVA viruses are single stranded(ss). 

Exceptional ss DNA viruses are : Parvovirus 
Exceptional ds RNA viruses are : Reovirus 

• Naked (non-enveloped) DNA viruses 
Parvo, Adeno, Papova Viruses (PAP) 

• Naked (non-enveloped) RNA viruses 
Picorna, Calci and Reoviruses (PCR) 

• Segmented RNA viruses 

Bunya, Orthomyxo, Retroviruses, Arena (BORA) 

• yiruses with negative strand 

Bunya, Orthomyxo, Paramyxo, Arena (BOPA) 

• Viruses with helical symmetry 


Culture of Viruses 

• Human fibroblast c/b used for the production of diploid 
cell strains of rabies vaccine (WI-38) 

• Influenza vaccine c/b grown in allantois of chick embryo 

• Rabies vaccine (flury strain) & yellow fever (l7Dstrain ) 
c/b grown in chick embryo. 

• Non- cultivable viruses HPV, Rota 


Viruses that form pocks on CAM 
(chorioallantoic Membrane) 


• Herpes 

• Variola 

• Cowpox 


Vaccinia (small pox) 
Monkey pox 

(but NOT in chicken pox) 
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KKKKX06Y 


SOME 


MEDICALLY IMPORTANIVIfiOSI? 



• Herpes 


Hepadna 

Adeno 


• Polyoma 

• Papilloma 

• Pox 

• Parvo 

• Picorna 



Herpes gp of 
viruses 


HBV 

Adeno 


JC virus 
TypeS 


",-,M U co»1.*v*.« s,bW 
HSV-2 -» Genital herpes 
HHV-3/WV 

hhvj/£6 V Tm to 

HHV-5/CMV-IMI' e$y 
hhv . 6 _* Roseola infantum 

HHV-8-* Kaposi's sarcoma 
Hepatitis B.HCC, cirrhosis 

Tvpe 3,4,7 -*• Pertussoid P neum ° n ' a (swimming pool conjuntivitis) 
Z* 3,7... - (PI* e*e/Shipyard ey e) , 

PML In HIV* pt 
Merekel cell carcinoma 


HB SA e 


I!**, nephropathy- rejection of ,ena * graft 


HPV 

Pox 

Porvo 

Echo 

Coxsackie 


MoHuscum contagiosum; Vwcinia -7 Cowpo* 

gig Aplsstic crisis 

£rv ,h m ain(«U»a"(»l’« feUlMroPS 

Aseptic meningitis 


Aseptic meningitis, Herpangina, 

A-16 —* HFMD, . . . 

Ac epidemic hemorrhagic conjunctivitis. 

Myocarditis, pericarditis & Epidemic pleurodynia (Bornholm’s 

1 •!!_ 


A-24 
Coxsackie B 




Common cold 

Hepatitis A (M/c acute viral hepatitis) IgM HAV 

Hepatitis C 

Yellow fever. Dengue, West Nile fever NS-1 Ag 

for 

Dengue 


• Toga Rubella Rubella (German Measles) 



Z Rhino 

* 

• Flavi HCV 

Arboviruses 


Disease/Medical importance 



Lab test/ 
Remark 


Torth^ 0 

Influenza 

. P ara-^° 

Parainfluenza 

RSV 

Measles 

Mumps 

. Rhahdo 

Lyssa virus 

t Are na 

LCV virus 

• Bunya 

Hantan virus 


RVF virus genus 
Phlebovirus 

# getroviridae 
(enveloped 

rHA viruses 
with reverse 
transcriptase) 

a,p,y,E, 

& Spuma 

5 (Delta) 

Lentivirus 

• Arena 

LCV virus 

• Calci 

Norwalk virus 


HEV 

f Reo 

Rota virus 


Reo virus 


Strain r ^ (SubtVpes H1N1 Swine f,u causes pandemic; H5N1 Bird flu); 
Strain C —► Antigenically stable 


Croup -» ALTB 

M/c cause of bronchiolitis in infants & children 
Measles (Rubeola) 

Mumps 

Rabies 


m\ 


MICROBIOLOGY 


L CV (Lymphocytic choriomeningitis) 

Hantan virus Hantavirus pulmonary syndrome, hemorrhagic fever with renal syndro 


me 


Diseases in animals (Chickens, mice, monkeys,cats etc) 


HTLV -> T-cell leukemia 

HIV -> AIDS, A/w Diffuse large B-cell (immunoblastic lymphoma) 
LCV (Lymphocytic choriomeningitis) 


Hepatitis E (Fulminant hepatitis in pregnancy) 
Infantile diarrhoea 


Antigen 
detec" in 
stool 


Colarado tick fever 
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Inclusion Bodies 



• *'t'K>TOC'* vr * 


tCVSDpt^*- 


’r' 10 

no. yacc^J *' -3 rtr ' oa 
4 person Pod**'* 

Mo&tfOX"cc*-'*«<* u ~' v _^ ir , 

c^^YJapi-ttaani'i 

7 

m ehUflVJa trachomas 

1 cow^weAmHefp^s^pto 

^tVartHIa wter ^uv 

bpscnuu fcod^ 5 wrth c ^ ir 
*«SV 

2 Torres bod.«^Te^feve^ 

* - - »-i « *. >rfpno 


• l«r»fXicJe*r 

bascptC* 

• £otf» irt/»rvjde*' 
£ rit/anucl«4r / 
tnrraeytop-'avrwc 


Co wdr V t,p*B.nAderW>ruS 

'owl eyes* in CMV 

Warthin firvkeWey t>odi«* 
m Mealies 


Properties of Viruses 

• Hepatitis A. polio siruscs arc relatively rrsistanl to 

chlorination . 

• Sunlight UV-rays. ionizing radiation. Organic L 

corrpoundi are u/ucidal 

• formaldehyde. B propiolactonc are employed or 
synthesis of lulled viral vaccines. 

• ( ’} lofKilhu rffn r » <>/» I'um 

• Syncytium (giant cellJ formation -* Measles. RSV 

• Hounding of cells —* Picoma 

• Bunches of grapes -♦ Adcno 

• Cell necrosis i lysis-e f-ntao 

° Cytoplasmic vacuolation -* SV40 

• F ucal degeneration (Non-necrotic pox) Herpes 

• ll<it\ikJ-.orj)iinn m Mvxo viruses, influenza, para* 
influenza. Mumps. 

• / /« rrufxyjutiriitiu/n Agglutination of RBCs by viruses as 
in Influenza vims 

• Kt'aiwrtmrrj Seen in [eoviruscs (eg rotavirus, ortho- 
reovirus. vr hi virus. and cvltisiruses) and other segmented 
KNA viruses (InfluacaA virus) 


„ Seen in v/Mo cholcrac, wh ich 
>ing enzymes -> release of virus f rt 

_ — — 9 % I hemagglutination. Seen 


Poy 


is... 


Herp« s virus 

. L .«»> i" f ' c,ion b ch ’"'. , * rt,Hc ,,f W 

& site of Went mfect.on is as rol|„ w ^ 


• hhv-i/hsv-1 

Neurons, 

Trigeminal ganglia 

« HHV-2/HSV-2 
• HHV-3/VZV 

Neurons, genitalia 

Neurons, 

sensory ganglia 

i HH^-4/EBV 

Lymphoid tissues 

* HHV-5/CMV 

Salivary glands, 
kidney 

• HHV-6 

Lymphoid tissues 

• HHV-7 

Lymphoid tissues 

• HHV-8 

- 


d/s ^.Ci,r 
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Varicella Zoster Virus (VZV) 


VZV causes 2 distinct clinical d/s 

1. Primary infection with VZV in non-immunc individ i 
causes —a Chickenpox 

2. Reinfection with VZV in immunocompromised individ i 
causes -» Herpes Zoster(Shingels). 

Herpes zoster is d'to ractivation of virus in sensory Kar) 

(e.g. trigeminal ganglion) seen in old age. 

• Residual pain/ neuropathic pain in dermatomes ofaff cclti 
sensory'ganglia is k/as —> Postherpetic neuralgia. 

• When VZV involves ophthalmic division of 5th m ,. 
nasocilliary nerve -> Ophthalmic zoster (Herpes zosta 
ophthalmicus) occurs. 

• When VZV involves facial nv. (Reactivation of VZV in th; 
geniculate ganglion) it is a/w eruptions on ipsl/Llympani: 
membrane / EAM (external auditory meatus), facial pah 
often a/w loss of taste in the anterior tongue, tinnitus, 
hearing loss and vertigo • k/as Ramsav Hun t syndrome 


fl Vi r°* e * 

A d e ° . . 47 s crotypcs are there: 

.asP"*^ various scrolls: 

pise^ ** . ___ phary ngo-conjunctival fever 
* T'T* 3 ’ 7 ’ ( Swiming pool conjunctivitis) 

37 — Epidemic kerato-conjunctivitis/ 

Typ^ 8,19 ’ Shipyard eye 

. Hemorrhagic cystitis 

11 1 1 " 

fype 1 ^ _ pneumonia 

TyT* 3 ’ 4 ', — Diarrhoea 

W* 40 ' 4 


ret/S/W 

C0 L A 24: acute hemorrhagic conjunctivitis. 

, Co* 5 * 0 ' B; Myocarditis, pericarditis & epidemii 
« Co& c ^- a ( 0 r onholve's d/s) 

P leur0 \sackie d/s : Herpangina, Hand foot & moutl 
# otb er ca 
i’s- 


inter 0 

EV' 6 8 

eV *69 

eV *70 

EV-71 


e v-72 


Viruses 

__Causes pneumonia and bronchitis in children 

__jvjot a/w any human disease 

_Causes acute hemorrhagic conjunctivitis 

_Originally isolated from meningitis and 

encephalitis, HFMD 
_Hepatitis (also K/as HAV) 


gl’ppjNTSIQFOCUS 

_J/. r\rs¥ rni/CP hf 


1 


zroviruses do not cause hemorrhagic fever. 

,ped cheek appearance is seen in erythema infectiosum, 

ction caused by parvo B19 

/ _ ___ ^ a m I. i i rt n i i **»i « « /■ 














V I 4 &1 determine serotype specificity. 

M/c cause of diarrhea in infants. 

Antibodies found in mother’s milk are protective. So infec" 
is frequent at the time of w eaning (6 mo - 2 yr) children. 
Loss of villous epithelium & proliferation of secretory 
crypt cells —> Secretory diarrhoea. 

^ in brush border enzyme —v Accumulation of 
diasaccharides — > Osmotic diarrhoea. 



Minimum infective inoculum 10 particles 
Infected individual sheds 10 12 particles/ml stool. 

IP is 2 days f i by vomiting & then secretory' diarrhea. 
Infection is common in winter & fall. 

T/t: Only supportive. 

Rotashield vaccine was withdrawn from market d'to risk 
of intussusception. 


HPV 

• Non cultivable virus. 

• HPV-1 & 4 : Cause skin & plantar warts 

• 11PV-6 & 11: Low risk type , sexually transmitted & cause 
genital warts (Condyloma acuminatum) 

• HPV-16 & 18 are high risk type and cause CIN, cancer 
cervix (50% by HPV-16 & 25% by HPV-18), cancer penis 
and anus. 

• Males do not have any significant d's. 

• Best test for d/g: Hybrid capture technique for DNA. 

• For screening: Pap smear is useful. 

• Vaccines: 

1. Bivalent: Contain 16,18 (Cervarix) 

2. Tetravalent: Contain 6, 11,16,18 (Gardasil). 

Antigenic Drift & Shift in Influenza 


rot avirus 

• Encapsulated virus of Reoviride family which contains 
segmented ds RNA genome (SPLIT GENOME). 

t 7 distinct (A to G) antigenic subtypes exist. 

• Group A subtypes are the major cause of diarrhoea 
worldwide. Virus can not be cultured except group A. 

• Group B virus is also k/as adult diarrhoea rota virus. 

• D/g: Rota virus antigen detection in stool by latex 
agglutination or EIA. 

• VP6 (viral protein 6) is the major structural protein, 
determines the group specificity, & is the target of 
immunogenicity. 


Properties 

Antigenic Drift 

Antigenic Shift 

1. Definition 

Gradual/ sequential 
change in antigenic 
structure occurring 
at frequent 
intervals. 

Sudden, drastic, 
discontinuous 
variation in antigenic 
structure. 

2. Due to 

Point mutation 
under selection 

pressure of 

community. 

Genetic reassortment 

of human with avian/ 
animal viruses —> 

antieenic variation. 

3. A/w 

Type A or B 

type A (rarley B) 

4. Responsible 
for 

Small periodical 
epidemics. 

Major epidemics & 
pandemics. 


A 
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■*■ Pondem< s>f'w<n'J « caused by Nose (fl/rd 
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P^s response for most epidemics (™ S “°^^ adlca ted 

P t causes most cases of VAPr (vatu 
poliomyelitis) 


Slow Virus Diseases 


Gr. D/s 



g ■ POINTS TO FOCUS _ 

► Prows* MtMtaf lorMeocpKolopcav IPW ■‘ 

sZro,' den***** "A «” *> im “T Z th 

elderly t. HN.rep,lien*. n ’^ lrn ‘ 0hgiC Z"nl^s 
oaroeytes ond oligodendrocytes Mconlm ytolldchisms 

of JC polyomavirus (popova viridae family). 

• in Creutifeldt - /a*oi> disease (CJ disease) there is 
astrocytosis. spongiform variation /transformation of the 
cerebral cortex and deep grey matter sructures (caudate, 
putamen nucleus) 

► Corneal transplant may spread CJ disease. 

► Sub acute spongiform viral encephalopathy (SSVE) is also k/ 
os bovine spongiform encephalopathy or Mad cow disease. 


Fun 8 ’ h , a ::ridts. Major structural polyl^'"" 


, Fun gi have ns- ---. ‘ 1 c h , 

^saccharides- Major structural pol ynier ."■ % 
r .onlasmic membranes contains sterols. C| %\ 

* l? . are chemotrophic. 

• IS are cultured on Sabournud- s agar 
Rh.nosporod.un> con no. bo cul,.voted & Ma| V 
difficult .ocu'l.^ 


O'*, 

difficult to cum-- Xf 

Fungal sutinst Gotnort s, Grocolt s meth an 
PAS mucicarminc. alctan blue. 


s 'Ks 



JCIC®* 1111 

i imper fecti /Deuteromycetes . 

• ^production found c.^ Candida albica*. ,s« 

'litis. Most fungi of ntedtcal ,mp„ rlancc >,„>> 

deuteromycetes. ° n ^ u 

. Budding yeast cells are: Fungus w hich 

budding. y \ 

• Classification:- 

, True yeast: Cryptococcus (single celled) 
yeast like organism : form pseudo my Ce ,. 

' Candida (single celled) % 

3 Moulds/Filamentous fungi : Form true mv 
Examples are dermatophytes, aspergi|] US) f ' % 

mucormycosis. V 

3 Dimorphic fungi: Sporothrix etc. 

. pseudohyphae are seen in y easts : Candida, cryp,,^ 
S: trichosporon. 

• Septate hyphae are seen in moulds. AspergiH Us> f lls 

penicillium.malssezia, & some dimorphic fungi. 

• 4septate or Coenocytic hyphae are found in zy g0m 

(Mucor, Rhizopus) & other fungi. ‘ 

. in dermatophytoses the reaction d/to hypersensitivity 

fungal antigen is called Id reaction. 


Fungal Spores 

• Asexual : Blastospores, arthrospores, chlamydospores * 

sporangiospores. 

• Sexual: Basidiospores, zygospores, ascospores, oospore. 

• Phycomycetes form both asexual & sexual spores. 

Dl-Morphic Fungi 

They exist in both yeast form (single celled at 37° C) and 
mould form (filamentous form at 25° Cj.Thermally i 
morphic. 



cn.^°SsderS toidiS 

<d^ eS,rT,it,S 

J?rfio n5ia p3 c ^psulatum 

^toP |asr T!^sbraziliense 


,c0^ idl l e r neffei 


par 3 , mam* 

__ 

st^X-^~^y fungi: Bi mewCCS] 


Parasitic form 


Muriform cells 
Yeast 
Spherules 
Adiaspores 

Yeast and short hyphae 
Yeast, pseudohyphae 
Hyphae. chladmydioconidia 


,ic for dim c 

l** 1 ' 

# * ta,ia i cia microti (m PBS) 

o Babe sl,J neo f 0 rmans capsule (in polarized light) 

Cf yptococcus i 

° ^acoccidios's 

. Malas sez,a 


oortant*^ 



0 

Fig. : A. Apergillus; B. Mucor 




Fi g. A Candida albicans: B. Histoplasma capsulatum 

WSi 


°sf 

(B 

O o 
O 

o 


Fig.: Cryptococcus neoformans 



Fig.: A. Coccidiomyces; B. Paracoccidiomyces (Ship wheel pattern) 

Aspergillus 

• Remember: (some interesting facts) 

Acute/ narrow angle (45°) 

Septate hyphae 

Penetrate vessels 
Eosinophilia 
fKuiting bodies 

• Septate hyphae” with dichotomous branching at acute/ 
narrow angle (45°). 

• Fruiting bodies” with conidia 

• Invades blood vessels, causes hypereosinophilia. 

• Allergic bronchopulmonary aspergillosis (ABPA) presents 
with type 1 HS reaction & asthma like symptoms. 

• Different strains & d/s 

A. niger —» Otomycosis 

A.fumigatus -» Invasive aspergillosis, pulmonary 

aspergillosis, keratomycosis 
A.flavus —» Aflatoxicosis (Hepatotoxin) 

• M/c cause of invasive A~ is A. fumigatus. Seen in DM 

• M/c human d/s produced by aspergillus is otomycosis, 
which is d/to A. niger. 

• Common in immunocompetent (non-HIV) host. 

• Halo sign, crescent sign +. 

Rhinocerebral Mucormycosis/ Zygomycosis 

• Caused by Rhizopus, mucor & absidia. Rhizopus oryzae is 
the m/c cause. 

• Common in diabetics. 

• D/g: biopsy shows aseptate hyphae, ribbon like, branching 
at right or obtuse angle. 


Candida 






M/c oppurtunistic non-invasive infection in H1V/A1DS is 


oral candidiasis (thrush). 

Ovoid / spherical budding cell which 
pseudomycelia (pseudohyphae) both in culture 


produces 
& tissues 
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Hutoplosma ^nsuUt^ 

• >-■ ^ 
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Diagnostic Clues 




MuaKM 

Othtr/f 

D/i 

RNuopus 

broad 

Non- 
i jepwte 

} Spofi^gia artting 
j from stolon 

Zygomycosis 

Aspergillus 

1 Srputf, 

; buncfimg 

Jt 4 S* 

1 

j Common « 

immuno- 
com promised/ 
diabetic patient 

Hyper- 

eosmophilia 

Zygomytov*/ 

Mucof 

{Rhytomycetes) 

H--- 

Rrojd 90 * 

Nor>- 

jeptJte 

1 - 

Rhino- 

cerebral 

mucor¬ 

mycosis 

Candida 

Rifudo- 

hyph*e 

1 - 

Single budding 
yeast cell, 

Ch la mydos pores* 

i Candidiasis 

Blastomyces 

OirrwphK I 

1 

Double contour, 
Broad based 
buddmg yeast 

Infection of 
sinuses. 

North 

american 

Blasto¬ 

mycosis 



Hyphae Other/f 


*»e. encapsulated 

^^r"^^- ,o " ofCSF 

pati^nt- 

d s in HIV-infected f*'** 1 * , cd with 

r 


cocod*** 0 

rrvc^ 


Parac occkJ‘0 
mycosis 


Sporotrichosis 


PeniciHium 


Dimorphic 


Dimorphic 


Dimorphic 


Dimorphic 


Non-buddmg 

yeast, 

arthrospo re ^ 
(Spherules* with 
endos pores). 
Barrel sha Pe ’ d 

anthroconidia 


Spheres with 
ship wheel 
pattern 


Round cigar 
shaped budding 
yeast in tissue 
surrounded by 
asteroid bodies 



m^POMT STOFOCyr _______ 

4 Ubiquitous molds are filamentous fungi 

mycelia and reproduce by speculation (e.g. derm at * 

, , _ r,mrlurina meningitis in ' e - 


mycelia and reproduce oy sporuiauon ,e.g. derrr, 0t0ph > 
+ M/c fungus producing meningitis in immun OCOmp ^ 

host is cryptococcus. Sn ^t 


host is cryptococcus. ^ 

+ AH dimorphic fungi cause infection through res . 

infection except sporothrix schenkii (thorn injury). ° b V 

+ No rth American blastomycosis is d/to -> Blastomyces. 


mjecuvn . . ,. 

, North American blastomycosis is d/to -> Blastomy Ces . 
+ South American ■—- " * Poracoccidiomycosis. 

* mrnneon — " - > Cryptococcus. 


POINTS OF SPECIAL MENTION 


by a 'l ce '* s ’ CD 4 * cells and IL- 

A* V cells- 

J 5. 6b> ’ rI ^ri on s with —Hyper y-globulmemia - HIV. 


n 


disease. 

Monospot test & 

^tibody test is positive in-EBV 

■ ci Tsrir/' 


sickle cell 

mononucleosis 


’ s^'TipfeCOOUS 

. flf f hile antibody 

^tetepl 1 on0 nuc!eosis like s>-ndrome monospot test 

VP* 0 *-* _CMV. 

^tive 10 carinii is now k/as Pneumocystitis 

ovec'- aC quires genes coding for restriction 


jCfO' 


- 3tvJ u “ C -— " ” 

jf a baCte bacteria will die as it lacks methylase. 

* s’nrmliictn c' organs in infections 

a.merit r ‘ 


• Rickettsiae are not culturable. only rickettsia which Can ^ 
cultured -> R Quintana 

Among Hepatitis viruses only HAV can be cultured. 
Among various strains of Rota virus, only type-A stra ;„ 
can be cultured. 

• All Shigella ferment mannitol except Sh. dysentery. 

• Lactose is not fermented by Shigella except Sh. sonneian; 
paracolons which are late lactose fermenting. 

• All botulinum toxins are neurotoxic except C, (which is 
cytotoxic). 

• Component of streptococci which cross reacts with 
human synovial membrane -> hyluronidase 

• The common mode of infection of the Pasturella multocida 
-> Animal bite 



Orchitis Oophoritis 


Rare 


important negative 

POINTS _ 


^rrhlamydial infection 

* 11 thritis+ cervicitis+, salpingitis+, proctitis 
Epididymitis+- But no orchitis and vulvitis 

, ei Gonococcal infection 

, Epididymi tis ' 

o But no orchitis 

• InT 6 . . + 

o Epididymitis 

o But rarely orchitis 

, In Syphilis 
o Orchitis* 

o But no epididymitis, oophoritis 


\ertigo does NOT occur in —> Diphthena 
Diarrhea is NOT seen in —*■ Botulism 
Fe\er is NOT seen in —* Botulism, staph, food poisoning. 

V iremia does NOT occur in —> Rabies 

Viral inclusions are NOT seen in -* JE. polio virus 
infection. 

Capsular virulence is NOT seen in — Bordetella pertussis. 
Infant botulism is NOT caused by —‘-preformed toxin 
Transovarian transmission is NOT seen with — Louse. 
Flea. 

NOT transmitted by lice —* Q fever 
NOT a components of Dane particle — Delta antigen 
EBV is NOT a/w —» Laennec's cirrhosis (\B:EBV r is uSv 
I SI, Burkin's lymphoma & nasopharyngeal carcinoma). 

’ NOT true about carbohydrate antigen —► Memory response 
is seen 

• Staphylococci do NOT produce —* sphingomyelinase. 

» HUS is NOT caused by — 17 brio cholerae 

• NOT true of scrub ty phus —► Adult mite bites the vertebral 
host 

• NOT true of congenital toxoplasmosis —► lg G is diagnostic 

• Enteroviruses do NOT cause —► Hemonhauic fever 

• Rickettsia which do NOT cause rash — Q-fever 

• Enterotoxins are NOT produced by —* Streptococcus 

• Non invasive diarrhoea is NOT caused by —* B. ccrcus 

• NOT an acid fast organism —» Mycoplasma 


a 


t in Mumps 

« Orchitis*, oophoritis* 


o But usually no pneumonia 
« Pneumonia, appendicitis do NOT occur in —> Mumps 

• Pancreatitis, aseptic meningitis do NOT occur in -► 
Measles 

• NOT involved in cryptococcus infection -» Kidney 

• Nephritis does NOT occur in -» Disseminated gonococcal 
infection 


Clostridial species which does NOT produce gas ganciene 
—* Cl. sporogenes 

NOT a saccharolytic Clostridia —♦ Cl. sporogenes 
NOT useful in DNA analysis —* Monocytes 
NOT responsible for transmission of drug resistance —> 
Transposon 

Conjugation does NOT involve —» Bacteriophage 

NOT a dimorphic fungi -♦ Candida, Phialophora, 

Cryptococcus 

NOT true regarding Campylobacter jejuni —» Humans are 
the only reservior. 

1 NOT an example of superantigen —♦ Exfoliative toxin 
’ NOT a causative agent of Madura foot —*• Candida 

• Sputum examination is NOT useful in —► Trichiura, 
Babesia. 

• Pulmonary esosinophillia is NOT seen —> babesiosis 

• Mycobacterial species are NOT differentiated by —» 
oxidase test. 

• Anti tubercular drug susceptibility can NOT be done by —» 
disc diffusion method. 
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RECENT POINTS 


- JfMoo w» •* b ^ 

• FiukimciTy of cholera u r 

climate w*J ul.r.itv of , ofi 

• Full fcrvifnic *equcntc w kno^ 11 1 

• If P) lori fui 5-7 bathed p-lw ^ jo-,00 bacilli 

*hile for ulmonellJ rt l* -HT 1 baci 

• h.i It rut! t •’it'll' >i f J ff 
Duodenum -» I O’- 

Jejunum, upper ileum -► IW * ^ 
laiwer ileum. caecum -♦ 1^' I® / ^ rn ' 

Colon, rectum -♦ 10"- 10 pm 

• Tfim'pt<f1 nuJtrJ (>? i Itfl 

( ar> liLiir media 
MufTrred plyccrol wlme 
- Stuart medium 

• Cholera toxin act* on adeo)lc)dasc 

• ZN Sum used for M)vwj»Li-'nia TJ>ene * 

• I led cpy colon) M seen in -» M)'topl^ n,a 

• Normj! commcnul in K/T (female penilal trait) 

UUobtcdJuv riKjHuuiccia. aciinomytej.coapulase 
negative »Uph. pardcrnellj vapinalu (Not IilfidohactirJ 

• Non pathogenic mycobacteria -» ,i/ smcgtnilM, M jihlei, 

M pordorue, M parafubcrcidotiw 

• I ith tank granuloma n caused by -* .1/ mannum. 

• ( ipar bundle appearance Ji iccfl in -a A/ leprae. 

• I lerp.myirui n typically caused by Gmackie group A 
viruvcv 

• Not a [me group of virus. Chicken pot 

• Hisioplasrnj all a/c true e: Capsulalcd organism 

• Mycobacterium avium intractllularc h also lc/as Battcy’s 
haul lux. 

• BuUcroidi arc Gram negative bjcilh 

k 


^ for chcmoprophylws of C o„, acls 

0 . ■ Tetracycline* 

SV..cMb«« iscrased rf b > k 4 "^, 

* 2 a* “ d by w*Cs 

* f •t.' X 

Tam aw» 5C,scau!C y acromo "® h yd '! 

h 1-6 >% 

Iconic pbV* diagnosis ,s cs,a blish X 

HSv'enccphalitrs. best way to diag nosc . N 

* * ‘M 

Most cases of Listeria arc d/to serotype 4b. 

’ Upl onella is gram negative, motile org ani 

Usteria monocylogcnes is only gram +Vc ^ 
endotoxin- 

Urill-zinser d/s is caused by R. prowazeki. 

Oucrv fever is caused by coxielfa bur ne , L 
, Pontaic fever is caused by Legionella. 

* M/c species of pseudomonas causing i ntravc 
letted infection -> Pseudomonas maltiphi|, a * 

* Treponema pallidum was d.scovered by^' 


\ 


discovered by. 

Hoffmann. 

. Virulent strain of T. pallidum can be 
.; n ifO« of rabbits —> 


Ci %, 


. Virulent strain oi i. P-—'' — w maint ainC(] , 
passage in testes of rabbits -> Nichol's strain. } \ j 
• Cidex is 2% glutaraldchyde solution. 141. 

Endemicily of cholera is related to « 

climate and salinity of water. 

:_ la fv/nimllv mil 


HI. 

warm 


climate and salinity or waicr. 

• |lerpangina is typically caused by 
viruses. 

• Mycobacterium avium 
phoiochromogcn. 

n>ri K k 4 D / U j 


wat er 

C °xsackie 


tr 0ni.- 




H 

tcdiS0 S 


w jvi;v,u..uv- intraccllularc 

phoiochromogcn. 

• RTLAMP( Reverse transcriptase loop mediate 
amplification) is done for Ebola virus. 

• Citron bodies - Hoat or leaf shaped pleomorphj c b- 
usually associated with Clostridium septicum. Ti,! ^ 1 
Gram positive, anaerobic bacteria that cause gas 

• Some bacterial colony appearances:- 



Flg.: A. Coed In chain: Strepto; B. Cocci in cluster: Staph 




a pneumococcus; B. Meningococcus 
. D iplococci.^ r 




I £ 

b00 stick appearance (Anthrax bacilli); B, Chineese 
W A ' , etter pattern (Corynebacterium diptheriae) 




« 


t 

t 


I a , c0 hol kills bacteria mainly through 2 mechanisms: 
E Hn denaturation and dissolving the lipid membrane. 
pI ° air) p 0S itive cell wall is a single layer that is 20- 
Mnm thick . The Gram Negative cell wall has a 
tidoglycan layer that is about 2-3 nm thick. 

The gram stain consists of colouring dyes like crystal 
violet and saffron. 

Cholera as an example of secretory diarrhea. 

Rickettsiae are resistant to sulfonamides. The sulfonamides 
stimulate rickettsial growth and thus are contraindicated in 


the treatment. 

• Scrub typhus is an infectious d/s that is transmitted to 
humans from field mice and rats through the bite of mites 
that live on the animals. The mites have four-stage life 


cycles: egg, larva, nymph, and adult. The larva is the only 
stage that can transmit the d/s to human. 

• Mesosomes are folded invaginations in the plasma 
membrane of bacteria that are produced by the chemical 
fixation techniques used to prepare samples for electron 
microscopy. They have a role in cell wall formation during 
cell division, chromosome replication, or as a site for 
oxidative phosphorylation. 

• Zygomycetous fungi have primitive coenocytic hyphae. 

• India ink is for capsule. 

• v-Src gene encodes for Rous sarcoma virus. This proto¬ 
oncogene may play a role in the regulation of embryonic 
development and cell growth. 

• Spirochetes have a spiral shape, a flexible cell wall, and 
motility mechanisms based on structures called axial 
filaments. 

• Spirilla have a spiral shape, a rigid cell wall, and motility 
mechanisms based on polar flagella. 

• Milk ring test is done for - Brucella . 

• Fruit shape virus is Variola. 

• Bullet shape virus is Rabies. 

• Fungus which multiply by budding are Cryptococcus, 
Candida and Sporothrix 

• Plant pathogen consist of few 100 nucleobases, high 
complementary, circular, ss RNA, without protein coat. 

• Both intra and extra nuclear inclusions are found in 
measles. 

• Gonococci affect bulbar part of urethra first. 

• Milk ring is found in - brucellosis 

• Neill-Mooser bodies are seen in Murine typhus d/to R. 
typhi. 

Contaminated water used for washing endoscope, will lead 
to infection of Mycobacterium Chelonae. Mycobacterium 
chelonae can cause keratitis in soft contact lens wearers. 
Histoplasmosis is also k/as Darling d/s or Caver's d/s. 

• Protozoan cysts are stored in -» Low viscosity polyvinyl 
alcohol (LV -PVA). 

• Ig which cross placenta - Ig G. 
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parasitology 
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GENERAL PARASITOLOGY 


CONCEPT OF HOSTS 

. TfffffZZfffme (DTO b • W2S 

the parasite reaches maturity and, if possible, P 

. T""Lr can harbour a pathogen indcfi™«^ 
no ,11 c(Teels. A single reservoir bos, ntay ■*«■»£ 
several times. A teservotr host is the primary host 

pathogen. 


ntermediate/2* Host 

► I/H is a host that harbors the parasite only ^ a ^ r J 
transition period, during which some developmental 

* Fof trypanosomes. humans arc the secondary host, 
while the tsetse fly is the primary host. 

» Infrrnu Juilt * hasl is required in 


v~ 

Some protozoa 

I 

Like 

• Trypanosoma 

• Plasmodia 

• Lcishmonia 


" I 

Some Helminths 

I 

Except 

• IL nana 

• Ascam 

• Trichuris 

• Enterobius 

• Ancylostoma 


• Intermediate has I is SOT required in most protozoa 
c.g. E. histolytica, G. lamblia, Chilomastix, 
T.vaginalis, B.coli). 


• 2 / H are required in 



C cmensis Fresh water snail fish 

P. westermani Snail Cray fish, Crab 

D. latum Fresh water crustacean/ fish 


cyclops 





• in T. solium man acts as both D/H and i/j. 
optimum host for most nematodes except ' M ir 
o Filarioidea (1/H - Mosquito) 

o Dracunculus (I/H-Cyclopes) 

• A tan >s definitive hast Jar mas, Pl ,r usi ,^ 
Jbllowiitg. for which man acts as an i n , c 

o Plasmodium ( malaria) 
o Echinococcus granulosus ( Hydatid d/ s ) 
o Toxoplasma 
o Sarcocystis indonensis 

o Spirometra [Mn: Intermediate STEPS] 

• Epizootic (Amplifier or amplifying) / los{ js a 

host in which infectious agent multiply rapid^S 
level and provide source of infection to blood r° h% 
arthropode vector. Examples are 
o Arboviral encephalitis (Pigs in JE) 
o House flea in plague 
o Monkey in KFD 

• Enzootic host 

o Rodents in plague 

Infective Stage 


Stage 

Parasite 

Cyst 

Giardia intestinalis 

Mature quadrinucleate cyst 

Entamoeba 

Promastigote 

Leishmania donovani 

Amastigotes, metacydic 
trypomastigotes 

Trypanosomes 

Cercaria 

Schistosoma & fasciola 


PARAISITES: COMMON POINTS 


-e mitted via blood/HEMOPARASITES 

<ites * ranS 

r” c M* ,aS ° n ‘ l " 

; 

entering by penetration of skin 
p<>ra flteS a juo/cannium / brazil lens is 

' ^or^ericans 

y e col° r 

9 schist 

; 

, //. * ana 

ites found in urine (Uroparasites) 


[Mn: HANSS] 


• S , rher ia bancrofti- 


.... transmitted by sexual contact 

poro s,te5 . i- 

Trichomonas vagmahs 
* r ,amoeba histolytica 

[ Giardia lambdia t Mn: GET il sexually] 

•«c transmitted congenitally/ Vertically 

poro 5,ie 

, Toxoplasma gondii 

, plasmodium spp- 

, tficrosporodia 
t Trypanosoma cruzi 


parasites found in muscles 



LARVA OF 


Taenia 

saginata 

T. solium 


Trichinella 

spiralis 


Parasite stage 


Cysticercus 
bovis larva 

Cysticercus 
cellulose larva 

Encysted larva 
(Myocarditis) 


CYST OF Toxoplasma Pseudocysts 


Cow/buffalo 

Pig (pork), 
human 

Pig, rat, 
human 

human cardiac 
muscles 


Echinococcus 

granulosus 


Hydatid cyst muscles 


v, «ccaror nmencans. Ascaris • pass through the 

lung during infectious cycle in human but Wuchena bancrofti 
oes not. However Wucheria bancrofti can cause cause 
pulmonary eosinophilia. 

^ Parasitic °va which is infectious as soon as passed in stool -+ 
enterobius. 

* Parasites exhibiting antigenic variations -*■ Plasmodia, 
giardia, trypanosoma. 


7.2 


DIAGNOSIS OF PARASITIC D/S 


CLINICAL POINTERS IN SOME PARASITIC D/S 



| Parasite 

Clinical pointers i 

• Entamoeba histolytica 

Solitary liver abscess 

• Giardia lamblia 

Watery diarrhea, bloating 

• Taenia solium (cysticercosis) 

Cysts in brain, partial seizures 

• Diphyllobothrium latum 

B12 deficiency, megaloblastic 
anemia 

• Echinococcus granulosus 

Hepatic cysts (Hydatid disease) 

• Clonorchis sinensis 

Biliary tract disease, cholangio 
carcinoma 

• Paragonimus westermani 

Hemoptysis 

• Schistosoma mansoni 

Portal hypertension 

• Schistosoma haematobium 

Hematuria, bladder cancer 

• Trypanosoma cruzi 

Dilated heart, esophagus and 
colon (DCM, megaesophagus, 
megacolon) 

• Ancylostoma, Necator 

Microcytic anemia 

• Enterobius vermicularis 
(pinworm) 

— 

Perianal pruritus 


PARASITIC TESTS 

• String test is positive with 

Giardia, Cryptosporidium, strongyloides, Parahaemolytic 
Vibrio [Mn: Gia cried strongly during PV] 

• Skin snip is positive in - Oncocerciasis 


• Sabin Feldman dye test 

• Frenkel’s skin test 


- Toxoplasmosis 

- Toxoplasmosis 


Parasites found in Brain (Neuroparasites) 

• T. Solium, 

• Acanthamoeba, Naegleria 
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• F*lr* 0 * ,ra 

• f |u«i > 

• ,fU 
S:o<fh t*P*> N, H *" ,l> 


tor****'?*"* 

iC^c a ' idi) 

fU-krt*** 

Trwhincll^ 15 

SJu'* 5SO,naSIS 

U ,shnuruJ-'« 

i Ktn *^ 



frrnifTi S*‘ n 1 


, l# 0 *.** h '"t*‘! T , Kku ris trkhurio) 

; .*b, r » t <n,d>xn*}(r * n . HAVA , 

3 Auvu pnrarnofiJ-a I 

4 Aathnutm sputum) 


«««•"* 


• CiJ’rJ i specific A 4 65 


• GaUclov# lectin *4 

• W«. rCJ9 


i Giardia lamblia 
(ntameba histolytica 
lushmama donovam 


• Pi-3 (Pfp*.io inhibitor). PC 



PROTOZOA 


isa 

Cystfc Stage is NOT seen fn 


/ TnchomoMi vaginalis 
2 Tnchomonai iniestmaHs 


, [****<" VW*** 

Pr ot«oa causing traveller's d iarrhoe4 

I GU&i«* tMlls 
, £n ,„»«•»« histoblica 

3 Cyclosp° ra 

4 Cnptosp orolilum 

. proiozoan cysts are stored in -> Low 
al cohol (LV -PVA). 

• Infective stage in all protozoan 

►Trichomonas 


vise 


°sit y 


Pol 


is 


C >’S t 


N 


Small intestinal amoeba is -> Di-ent ani0cb . S 

Largest intestinal parasite/ largest protoz 0a *81* 

n IS K 


Only ciliate protozoan -» B. coli 
M'c protozoan parasite -> Toxoplasma 


% 


Sondii 



C jjT^MnE BA HISTOLYTICA 

• Commensal of colon. 

• In pre-cystic stage endoplasm is free of r Bc 

, Infective stage is quadrinucleate cyst. S ' 


Ingested RBC 



J • Hi ASP2. N*. NK8P. HPI. 

I (yrpoyjin 

: Hookworm j 

| J 

j • HKP 2 iHtitriint rich 

Plasmodium falciparum i 

I prottm 2) 

I 

1 • pLOH 

Plasmodium viva* & all other I 


plasmod>4 | 

1 • T747. TsMlF.tS (KOdvctS 

Tirtchuns 1 

J 

j • 20030,0040 

j Wuchena bancrofti j 




Fig.: A. Trophozoite; B. Quadrinucleate Cy st 

► Cyst: Surrounded by highly refractile m embr 
wall. Glycogen vacuoles A- chroniatecl h,infa C ' s 
present in immature quadrinucleate cyst of ^ 
they disappear as the cyst matures & in quadri^T^ ^ 
Trophozoite: Actively mobile, pseudo 

asymmetrical shape. Cytoplasm have 2 P °° il1111 ' 

ectoplasm & endoplasm. Nucleus is eccentric and^ 
karyosome (central), nuclear membrane. RBc ^"'" 
endoplasm. 

ZymoJeme pattern is used for patliogenecity 


-s +m 


dilTerentiate pathogenic & non-pathogemc 


i-e.it 
amodiij 


Identified acc/to electrophoretic activity of 4 
- Phosphoglucomutase is most imp, which shows^f 
more of 4 bands on electrophoresis -> a , p, y t § ( Stn " 
which show p+ & a- are virulent and invasive). 





Cyit 


Fig.: Giardia cyst & trophozoite 


Giardiasis is a/w common variable immunodeficiency, 

* selective IgA deficiency, X-linked agammaglobulinemia. 

# infective dose is very low. 10 cysts are sufficient. 

\ Clinical features of giardiasis:- 

s Diarrhoea in campers & hikers (Traveller's diarrhoea) 
a/w bloating flatulence 

o Resemble tropical sprue/coeliac d/s -> flattened villi+. 
, T/t: Metronidazole for 5-7 day or Tinidazole 2g single 
dose. 






Ml POIN TS TO FOCUS - "I 

^ Eosinophilic meningoencephalitis is caused by angio- 
strongyloides cantonensis & and Gnathostoma spinigerum. 

^ Granulomatous amoebic encephalitis is caused by 
Acanthaemoebo. 


PRI MARY AMOEBIC MENIN GQENCFPHAI ITIS 

(PAM) - 

Causative agent : Naegleria fowleri, Hartmannella, 
Acanthamoeba castellani. Balamuthia also causes amebic 
meningoencephalitis in immunocompromised host. 

• Infection is acquired by contaminated water with 
trophozoites/cyst, inhalation of dust 

• I.P.: 2-15 days 

Target tissue : Olfactory neuroepilhelium 
CLf . Nausea, vomiting, meningismus, headache, fever, 
photophobia, cranial nerve palsies (111, IV, VI). seizures 
and coma. 

• D/g ; Wet mount of CSF shows motile trophozoites 

The diagnosis of Naegleria should be considered in any 
patient who has purulent meninigitis without evidence 

of bacteria on gram staining, antigen detection assay and 
culture. 


TRI CHOMONAS VAGINALIS 

• Trichomonas occurs only as trophozoite, no cystic form. 

• Pear shaped, actively motile. 

• Undulating membrane is seen in Trichomonas & 
Hemodagellates. 

• Infective stage is trophozoite. 

• T/t: Treat both the partners with Metronidazole (DOC) 

• Prmunition is immunity to re-infection. Seen in syphilis, 
cutaneous leishmaniasis, hyper/holo-endemic malarial 
areas. 

• Giardia is a/w common variable immunodeficiency. 


trypanosomiasis 

Sleeping Sickness 

Also k/as human African trypanosomiasis (HAT). 

• Zoonosis caused by T. brucei. 

Tse-Tse fry (Glossina) is intermediate host & man is 
definitive host. 

• Lab/f: polyclonal lgM, heterophile antibodies, RF are 
present. Trypanomas are frequently found in RES cells of 
LN, spleen & CSF. 

• Infective form is metacyclic trypomastigote. 

/ 
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IASJTOIOGY 


Organism 
(Caused by) 

Vector 

Reservior 

Disease 

D/g by rodent 
inoculation 

T/t 


Stages: 


T.b. gambiense 


Glossino palpalis 
Human 
Chronic 
No 

Pentamidine 
Eflomithine 
(stagell) 


T.b. rhodesiense 


Glossinamorsitans 

Antelope, cattle 

Acute 

Yes 


Suramin 

Melarsoprol (stagei) 


I tishmania is obligate intracellular proi 0/ 

# jn trtacroph a J5 cs ^ /c n si | c | s s Plccn Hi 






• n ilCrOP ,, ‘ k 

rlusw 8 rouP °r disorders. Rrond cnicg 0r - 
* , vu . cu»neou5 (CL). & mucosal lei shm « > 



S ;Z' : + TLN. Wlnlerhottom's *. («• 
cervical lymphadenopathy) is seen. 

Stagell. prr jc seen. Daytime 

CNS involvement & abnorma name) 

somnolence (- loss of nocturnal sleep, hence 

& EPS features/Parkinsoms’s d/s may ev for CNS 

T/t: Suramin for blood borne d/s & me 
penetration. 


Chaga's D/s 

• Also k/as South American trypanosomiasis. 

• Zoonosis caused by T. cruzi. 

• Infective form is metacyclie trypom* 5 S rc duviid 

• Transmitted by bematophagous tntomi 

• C/b transmitted by BT(blood ). tissue transplant ' in 

. Heart is m/c affected. Dilated card,omyopathy results 

biventricular failure. _is seen. 

• In GIT megadisease (megifsophagui 

. Romana’s sign-ve, when parasite ™ 

conjunctiva, an edematous swelling of one > 

• D/r Detect" of motile otganism in fmsh blood or buffy 
coat. In the late stages of ASican 
nypanosomes may be found in the CSF together with IgM 
- containing morula (Mott) cells. Mott cells are seen tit the 
excretory part (protonephridia) ofTrypanosomes. 

T/t: Nifiitrimox, suramin & Benznidazole. 


VL (kala-a zar )’ 

PKDL 

q (oriental sore) 
CL, new world 
CL, Diffuse 


Caused by 


L. donovanl 


L. tropica 
L. viannia 


mi /M CL (Espundia)^ 



A n 


L. mexicana, 
amatoncsis, 
pifanoi 

L. braziliens , 

_ __ 

^j^notic/zoonotic transmission is seen. 

I p is 2-6 months for Knla azar. 

Kala-aat there is T„l response j. c . j 
production (hyper R.m n i.|.|ob 11 | in 1 

pancytopenia and relative lyn,phocy, osis , ’ 

and reversal of albumin : globulin raii„, Clohu!,/’ V 
+ve 3 |dehyde test & +ve antimony test. 8n t 

• CI/F • Spleen is most severely aflocicd (, n . 

splenomegaly). 

. D.v In peripheral blood bully coat ,s best i 0 cx 
Microscopy reveals LD bodies. For culture Nn n *' r < 
McNeal, Nicole) media, Schneider's media is used. °' y 

• L. donovani exist in 2 forms.- 

I. Amastigote (aflagellar) form -> In human 
2 promastigote form —> In sandfly & artificial culture 

• Montenegro test (intradermal Leishmanin test) is at 

4 hypersensitivity reaction. It is of epidemiology 
importance. 

• Napier's aldehyde test is also used to diagnose it. 

• Antimonial compounds (sodium stibogluconate 
meglumine antimonate) are DOC but resistance is seen in 
Bihar where AmB or miltefosine are DOC. 

• T/t does NOT prevent development of PKDL (Posi Kalj. 
azar dermal leishmaniasis, in which depigmented macul« 
develop earliest, erythematous patch, then yellow P y 
nodule over face). 



pf 


0 to* 


: $um mar y 


[ntomoeba 

hlstotyt‘ ca 


Infective form 


quadrmucleate 
cyst which 
contains 
glycolgen 
vacuo,cs ♦ 
chromatid bodies 


Balantidium 

Toxoplasma 

gondii 


Giord’O kjmbha/ 
intestmahs 

(~ 

v. 


coll Cyst 


Cyst ingestion 
In under cocked 
mojt or freshly 

passed cat's 
faeces 

Cyst (not k died by 
chlorinationj in 
water 


Trichomonas 

gogmalu 


No cyst stage 


I 


I I 


i 


Isospo'o belli Cyst 

{ > 2 S m size) 

Cryptosporidium 

(10-12 m sire) 

Naeg'eria fo*!en Warm fresh 

water (through 
nose -» spread to 
beam vva olfactory 

n) 

Acanthamoeba Soil, water 


Plasmodium sp. 


Babesia 


Spororode 
mocula* by 
mosquito b-te 
Spororo«te. 
transmitted by 
Ixodes ticks 


Trypanosoma 

brucei 


Metacyclie 

trypomastgote 


Trypanosoma 

cruzi 


Infective parasites 


Leishmania 

donovani 


Promastigotes 
Amastigote inside 
the macrophage 


PathogvnldtY I Remark* 


Trophozoite 
(contains red cells 
& no bacteria) 


IHA (m/c used), 
ELISA (best) 


Amebic dysentery (Bloody 
diarrhoea), 
liver abscess 
flask shaped ulcers 


Anchovy sauce 
pul 

in liver abscess 
aspirates aro 
collected from 


Trophozcxtes Trophozites in Abscess ft ulcer 

(V-shaped nucleus) stool 

Tropho Sabin feildman Disseminated Infection 

D/H domesti cat dye test, e g encephalitis 

I/M-Human Frenkel's sk>n 

test 


edge. 

Chaicot 
leyden crystals 
(eosinophilic) 


Tachyzoites have 
prediliction for 
parenchymal & 
RES 


Trophozote is String test" 

Pear shaped with (Used in past) 

tenrui racket app Aod fast 

(Falmj leaf 
motil.-ty; 

Trcpbc.r>te Motile tropho 

Pear shaped on wet mount 

smear 


Oocyst 


Acid fast 


Traveler's diarrhea, 
bloating flatulence, 

Non bloody foul smelling 
diarrhea (often seen in 
campers/hikers) 

STD (Urethritis, vaginitis, 
greenish, frothy discharge) 
On colposcopy, fiery red 
vagina & Cx ("Strawberry 
cervix ") 


A/w common vari¬ 
able Immunodefi¬ 
ciency, 

T/t : Metro 


T/t: Metro (treat 
both p-wteners) 


Chronic enterocolitis 


Th<* *i"ed cyst 
Tropho. cyst 


Aod fast, string 
test «ve 
mot >e tropho 
on wet mount 
of CSF 


Chronic enterocolitis, 
severe diarrhoea in HIV* 
Primary amebic 
meningoencephalitis 
(PAM), a rapidly fatal d/s 


Acute & fatal 
course, most pt 
die In a wk. 


Trcpho, cyst 


Man rs l/H 


Tropho, cyst in 

Granulomatous amoebic 

In cronltally ill/ 

b'Opsy 

encephalitis, keratitis 

Irnmunosupressed 



pt, ICSOL 


Malaria 



PBS: Babesiosis, 

No R&C pigment, Piroplasmosis (In animals) 
Maltase crosses 


Tsetse f>y 
(Glossina) 


Red irviid bug 


Bite of sandfly 
(Phlebotomus) 


Sleeping sickness 

• East African SS (by T.b. 
rhodesiense) 

• West African SS (by Tb. 
gambiense) 

Chaga's disease, 

DCM, Megacolon, 
megaesophagus 
BM aspirates Kalaazar 
shows LD bodies 


Winter bottom 
sign (d/lo post 
cervical LN pathy) 


Rornana’s sign 
(u/l edema of eye 
lid) 

RES Is most 
severely affected 
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HELMINTHS 


7.4 _ 

1 lictr .re?.-\ irr cIcwiflttd i^‘> * 

1 FW)hrlixrtthi 
4) I UrbciiATU 

T; 'Irrr.st/idc’ Hlcko) 
c»( (Tapeworms) 

2 A*cahct:njnrt» 

DOC fiv <11 pLu> helminths n pfiyjcjucriUl r*trp» 
for Jj»rr r.ukr -* HithmooJ 

for /. yr Ltru.lt.’ ui —* Albcrsd-l/ide 


CESTOOES (TAPEWORMS) 


[ 7.5 _ . _ 

• i multikituLu'ii causes Malignant hydalul dowse 

• Smalle-.t tapeworm (irftudr) in liimun intestine & 
Dwarf Upcvnirm I* // nw/r.r 

• kji U|<r»orm » Ifymrru.ltf'ti JuninuUi 

• Ik»uMc p«>ir v tapeworm it P i jnlnum. 

Important Tapeworms 


Cettodc/ Abe Med*«rfrr»fl»mr I/M Moil 

tapeworm catted ItynUonaf 


Turnio 

Hjlium 


Tamil 

KJ'/inatO 

P latum 

ft h.rtocvi 
tut 

grorujlo-.ni 

H nano 


Put k 

tapewo»m 


I 


Undrnooled pork P*< 


, containing 
fyijitrfcoi cellulose I 
lK>i 


: 


Up* worm 

►— —— 

ftsb 

U pewonn 
0c< 


Cysurrcus boys i Dftle (Cow/ 
U»4 mra*. Buffalo) 

undercooked beid _ ! __ . 

Ptrimmo’J Fiih & copepods 

tarva of fish ’ __ _ 

Igfi in food i Sheep wd 


helminth & tapeworm: r. s a <, 

* "otuf^omi/intestinal fluke/tre^' 0 '* 

‘ (giant intestinal fluke) [Remember - : A 4 

. dand c>st and trichuriasis are caused J %] 
of infect^ eg?* vu ^co-oral route f roril 

U %- 


soil 




NEUROCrSTICERCOSISfNCC) 

7 ' S " / "' m ' 

. M-c raux: of b« «“« i» dcvci— 

, M e *no: Parenchymal -- mlravi,ntric u | af K ''orj.j 

eWera d»ri« l> k *%. 

. suipin? of NCC is I/OS Escobar staging. \ 

• Serology: 

o The cn/ynic-linkcd immunoelectrotr ansr , 

(KITB) has sensitivity of 98% and sp Ccjfj U b| oi Jt 
However, its sensitivity in case of S j n , '^or,* I 

. a- j i^fion iv murh lniL#»r ^*^hr ; 


calcified lesion is much lower. 
Serving)’ should be used 

ncuroinuigiiif! 


in 


COf >ju ni 


n: 


’ c/ »>n 


\ 


• MR] is better than C I as it may show seni 

spots) in the mcystetl lesion. Colc '( t> 

• p/d: Tuberculoma 

. In contrast to tuberculoma cysticerci are 
multiple, scolices may be visible in Mrj ^ ^ 
cih seen on CT. Cenir,c d,» 1 


Main alt* & lesion 


Cysticercosis 
m/c jite-Muscles; also 
jeen in brain (NCC) & eyes 
(ocular- cysticercosis)_ 


Intestine (jejunum) 


i Ileum. Vit B w deficiency 
-► megaloblastic anemia 


Proglottis in 
stool. 


Proglottids in 
stool 


Operculated 
eggs In stool 



Upcworm cont»mifuted wtfl 

do% fae<« 

j (irbryoroftd rtfi 
Anat. oral transfer 
(Auto Infection} 


(D/M • Dog, 
wolf) 


Dwarf 

tapeworm 


No l/H 
required D/H 
man, rat 


Hydatid cyst, m/c site is 
liver (lung in children) 
Calcifica" is least likely 
in lungs 


[ Dx by biopsy 
orCT, 

Casoni 

reaction 


~t 


Pra ^quantely 
a| benda | ♦/. 
steroids for 
NCC) 

Praziquantel 


Praziquantel 

Surgery j s TOC 
(DOC Alb/ 
Mebendazole 


Ileum 


Egg in stool Praziquantel 


c j„g ring lesion that is <20 mm in sizi 
. A" e ° *!„ outline ( »/» scolcx) and not producin 
rt a '* r s hift is likely to be NCC while wit 
* n1,d Ionia* the lesion is usually >20 mm, multiph 
|U be rCU oU dinc and may produce midiine shift, 
ir re^ ,jr ‘ 

T /( „ chv „,c,lncurocysticercosis 


\ pan 


liable cys« 
Calcifl° d 


£nk> nci,, Z 

Sing |e 


lesions 


Multip ,c 


Cysticidal, steroids, AE 

AED; No cysticid 
therapy. 

AED; steroid, anti-edem 
l/t 

AED, cysticidal an 

steroids 


encbyniol neurocysticercosis 


, £xtrdp arenC - ' 

intraventricular cyst 

Subarachnoid cyst ^ 

Calcifl ed . , 

Hydrocephalus with 

n0 viable cyst 

3 spinolcysti^osis -> 

4 ' ocular c y st 

Corticosteroids are used 

therapy 10 control the inflammatory reaction 


Endoscopic/open removal 
Cysticidal, steroids.VPS 
AED; No cysticidal t/t. 

VPS, no cysticidal t/t. 
Surgical treatment 
Urgent treatment 
as an adjunct to cysticic 


nematodes 


\~fy!ralis & strong}'!aides stercoris are smallest among 

nematodes. 

# p. medinensis is largest nematodes. 

^•gQiNTSTb FOCUS _ H 

y Tropical eosinophilia is seen in Weingarten syndrome. 

4 . dyer's Kouwenoar syndrome -> occult filariasis (Mf absent 
in peripheral blood). _ 


Mode of infection of Nematodes 

1. Ingestion of eggs:- 
Enterobius, 

Ascaris, 

Trichuris [ Mnemonic : EAT] 

’.Ingestion of larva within I/H -» Dracunculus 

3. Ingestion of encysted larva in m/s -> Trichinella 

4. Skin penelra" ->Strongyloides, Ancylostoma, Necator 


5. Blood sucking insects —vFilariae 

6. Soil/dust -* Entcrobius, ascaris 

• Nematodes that crawl out: Enterobius, T.saginata 

Among Nematodes 




Examples 

Remark 

Oviparous 

Hookworm 

Segmented eggs 

(HEAT) 

(Ancylostoma/ 

Necator) 



Enterobius 

Eggs containing 
larva 


Ascaris, Trichuris 

Unsegmented eggs 

Ovo-viviparous 

Strongyloides 

stercoralis 


Viviparous 

Wucheria bancrofti, 


(Producing 

Trichinella, 


larvae) 

Brugya malavi 



EI POINTS TO FOCUS " \ 

■T Ground itch / Ancylostoma dermatitis - is caused by Necator 
Cutaneous larva mlgrans / cutis and creeping eruptions are 
caused by —» Ancylostoma brazilianse & A. caninum (T/t 
Thiabendazole) 

* Visceral Larva migrans is caused by -> Toxocara cani 

■T Ocular larva migrans is also caused by —> Toxocara cani 

^ Larva currans - by strongyloides (also Hyperinfection 
syndrome, auto infection) 

* Toxocara canis belong to gonchorist/ unisexual parasite. 

■T Loffeler syndrome is -» D/to Ascaris 

■T Largest nematode —> Placentonema gigantisma > Ascaris 

T- Smallest nematode -> Trichinella 


Eggs which do not float in saturated salt solution 

• T. solium / sagginata 

• Unfertilized eggs of Ascaris (Heaviest of all eass) 

• Intestinal flukes, all 

• Strongyloides larva [ Mnemonic ; SUIT] 

[Also REMEMBER: 

Eggs which float in saturated NaCI/salt solution are: 

[ Mnemonic : Fertilised Egg (of) Ascaris Tairate Hain ] 

• Fertilized eggs of ascaris 

• Enterobius vermicularis 

• Ancylostoma duodenale 

• Irichuris trichura 

• Hvmenolepis nana 
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f iljn(ofm/3fd stag? 
larva Urvl I" ‘ ol * 
contaminated *‘‘ h 

dog and c*i feces. 

p »nftratetl !iifl- 

Filariform larva in joif 
Cj2jml£il!<iD or 

ihreuihjutojnfcrton 
I Larva in under cooked 
meat esp. pork from 

P‘€ 


^^^-^tTouTof 

^^TTorm 5 n1lg ., an al skin 
fern*" , *e£g° npe 

;. eolith 

i.Dysent^ Recta | P rolaP« 

, Tenesn 105 ^ 

l Sp { -vfler's /Ve r rn in ° us 

• Loeffl ,j/ to larva 

pneumom |ungS 

^ration throu B 

<n/fdA° G,paraSltiSm 

Lactose intolerance 

anemia. 

. protein malnutrition. 

Sp/F d/to larval migration 
' • Ground itch 

• Cough 

. wakanajyndronn^— 
jp/f os larva migrates & 

penetrotts skin of feet 

Cutaneous larva migrans, 

Creeping eruption 


p« —- 17T~ 

Transmitted by female S/c, 
blackflies 

Transmitted by bites 
of deerflies, horsefly & 
mango/mangrove fly j 


SI, lungs Eosinophilia, 

hyperinfection 


Drocunculut medinttaa , Drinking water 


S/c 



(Guinea worm. 
Largest (giant) 
nematode) 


j with cydops (Fresh 
water crustaceans) 
I containing larva 


Toiocara canij 

eral larva m.grans) 


1 Ingestion of eggs in Lung, 
dog and cat feces I liver, 

eye, brain 


NlH swab or 
scotch tape to detect 
eggs on perianal 
skin _ 

Barrel shaped eggs in 
stool 


Oval egg with irregular 

surfaces 



Eggs or Rhaditiform 
filiform larva in stool 


Clinical 


^eb/ A ,, 

|;; r ^N 

■ vre ^p a 

■»»o« 


icy] 


a tole 


Larva in stools and eggs | ve rme 
also 


Thib, 


Meb 


iend ^ 


Encysted larva in m/s 


! Allergic rxn --- 

Loiasis (Loo loa filariasis) 

• Calabar/Fugitive skin swellings, 

• Crawling worm in conjunctiva 


female worms -* Skin blisters/ 

ulcers usually in leg/foot 


Lorva migrates in viscera & eye 
(Blindness) 

• Visceral larva migrans 

• Ocular larva migrans, 
granuloma in eye 


Mazott test 


Identification of Mf on 
a smear made from 
blood taken from the 
patient b/w 10AM and 
2PM 


Mebe ndar:| ei 

steroids 


Clinical: 

Head of female worms 
appears through ulcer 


Clinical or serological 


Thiabendazole, 
Niridazole 


Albendazole and 
DEC 


.jin 5t ° v ' d) : ^scaris,Irichuris 

(colou PntprnHii 


ol 


. St3' nc 


d {c o,^ ss) , n 00 k worm , Enterobius, 


i P“~ s tain^ ( c °'° H. nana 





fiSa* 

• i 



Fig.: Schistosoma eggs. A. S.Mansom in stool liook iui 
spine); B. S.Hematobium in urine (Terminal spine); C. S. Japonicum 
in stool (No spine, lateral knob only) 


0 


&_] 

of Ascaris; B. Egg of Trichuris trichura 



Fig.: Egg of Ancylostoma duodenale 

7J B 323 EE 2 


Larva in Stool 

• Strongyloides 

• Hookworm (Filiform larva) 

Autoinfection is seen in 

• C = Capillariasis. 

• H = H. nan 

• S = Strongyloides 

• E = Enterobius 

• T = Taenia solium 


[Mn; CHEST] 



*‘ sw °r wood 

w"“ fluke 

5 Monsoni 


Hematobium 

Clonorchis 

Sinensis 


liver fluke 


Fasciola 

Hepatica 


Inhabitat of | 

Transmitted by 

l/H 

Features 

D/g 

SMV plexus 

Skin penetra" 

Snail 

Ova with lateral 

Ova obtained 


(free cercarials) 


Knobs (small 
spine) 

from stool 

IMV plexus 

Skin penetra" 

Snail 

Large lateral 

Ova obtained 




spine 

from stool 

Vesical plexus 

Skin penetra" 

Snail 

Large terminal 

Ova obtained 

Liver 

Ingested with 

Snail / 

spine 

from urine 

Operculated 

\ 

> 

raw crabs 

Cray 

fish 

Eggs 

Lung 

Ingested with 

Snail & 

Operculated 

Based on 

e 

raw crabs 

crab 


demonstartion of 
eggs in sputum & 
stool 

Liver 

Ingestion of 

Snail 

Egg in stool 




water 

with 

metacerceria 


Praziquantel 

Praziquantel 

Praziquantel 

Praziquantel 

i 

Praziquantel 


Triclabendazole 
Bithionol 
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Parasites a'w malignancy:- 


AM edMrf »'»*!£’*"2 


c^..". —. • ,„***.,! . . 

0p,U***Tfv't *.«*rrvi/ ^cnoci - 

Bidder M 

Sc.rvHoM*»*» 
hemL}tr>tf<jf n 

f anvil brr*it»v 


CM* r ‘t ,oc *. 


MICROFILARIAE 


ttuthrru tanOT^ • fteu f k ' K ''"^ , i ° r Jfoul mellm* 

rr, m - *- ««*«- ,e,fai 

Oc^J»lul. Tro P ical 

(> O r)...:n.rn ' •' > 1 ffl ] )mp h nodes or 

cvsioophilu nu> tictur ^ ro 

>r icm but aN«m» m pfnr^al blood. 


Microfilariae on Microscopy 


*** 


W 


Location fccuUnws 


in b-CKXl 


In skm 


itort+d. 

period* 

Unsheathed. 

noopef'od* 

Unsheathed. 

no<vp*fotf< 


Nudri up to 
Ud tip 


Vf Malty 

Mansonella 

pe*stam 

Hf 

arpfocerco 


Nuclei not 
upto tail tip 
(tail free from 
nuclei) 


W Bancroft 

Monsonello 

ouardi 

Onchocerca 

vokilus 


Wudwena Boxjia Loa . 
bancrohi mala/t *** 


U^shcJtr.ed microritanag 

B 



1/ » 

MansoriePaWansonella Mansonella On 

Persians orzardi sterptocerca ' 


ic °cer c 

^vofus 



IMP. NEGATIVE POINTS 


• Malabsorption syndrome is NOT a/vv 

. Cystic stage is NOT seen in -» Trichomonas v 7 

. Parasite which do NOT produce neu ro l 0gica] 

_* Trichinella spiralis nifes, at^ 

• parasite which do NOT produce biliary , 

Girardia 

. Malabsorption syndrome is usually NOT see n 

Ascaris lumbricoides H|, h 

• NOT commonly seen in Ascariasis -» Anemia 

. Amoebiasis is NOT transmitted by -> Vertical tr ansi 

• Eosinophilic meningitis is NOT seen with -> Noc 


lr ucti. 


'on. 


;mi ssi 0r ^ 

lc ardi7 


RECENT POINTS 


• Ring enhancing sign on CECT brain is seen in: To^ 

• Charcot-Leyden crystals in stools are seen in : Entam^ 
histolytica infestation. 

• Staging of NCC is k/as Escobar staging. 

• Eosinophilic meningitis is caused by -» Angiostrongyiu 
cantonensis, Gnathostoma spinigerum. 

• Crab is vector for westermanii (Lung fluke). 

• Crab is intermedeiate host in -» Paragonimus westerm® 

• Mott cells are seen in the —» excretory part ofTry panosomes 



i a ^oratory Medicine 





D o not change 
with ting age 

Do change with age 

u— 

n" 

S bilirubin, AST, 

ALT, 1 -GT, 

Coagulation tests 

ALP t 

2. RFT 

3. TFT 

4. CBC 

Serum creatinine 

Cr-clearance 1 (GFR) 

T, 

Hematocrit, Hb, 

RBC index, platelets 

TSH TT 3 1 

WBC count i 

5.ABG 

pH,PaCOj 

T Pa0 2 , i VC, Systolic 

BP, t PP, t RV 

6- . , 
Biochemical 

S.electrolytes 

Ca~, Phosphate, 

Total protein, folate 

Albumin, B J2 , HDL, 

Mg** in malet 
t Uric A., total 
cholesterol, HDL in 
female 

Blood glucose t 

--- 


URINE ANALYSIS 


• Thymol/ cone. HCI is used as preservative 

• Normal composition 

S S- = 1.015-1.025 (but range is 1.00S-1.030) 

pH, reaction = 5.0-7.0 (average 6.0), acidic 
Creatinine = 0.8-1.8 gm/L 

Urea = 25-30 gm/L 

Uric acid = 0.5 gm/L 

• Normal urine output is 1-2 ml / kg / hr in children. 

(Volume = 1200-1500ml/24 hr). 

• Polyuria is > 3000 ml /24 hr & oliguria is <500 mL'24h. 

• Abnormal constituents of urine are ketones, albumin, 
glucose. 

Specific Gravity 

• Urine of low s.g. (< 1.007) is k/as hyposthenuria & urine 
of fixed s.g. 1.010 is k/as isosthenuria (seen in late stages 
of chronic GN). 

• Urinary s.g. after fluid restriction of 12 hrs. > 1.025 
Urinary s.g. after fluid restriction of 24 hrs. > 1.026 
S.g. after deliberate water intake of 12 hrs. < 1.003\ 

• Causes of 


Normal Serum Values 


CHZjj iLl trU ITyj 

^__ 

136- 145 mEq/L 

r' 

3.5 - 5 mEq/L 

or 

9-11 mg% 

2.2-2.6 mmol/L 

Ionic Ca** 

4.5 - 5.1 mg% 

cr 

98 - 106 meq/L 

Mg 

1.6 - 2.1 mg% 

P 

2.5 - 3.1 mg% 

hco 3 - 

21-24 mEq/L 

Osmolality 

285- 295 mmol/kg 

Urea 

15- 50 mg% 


feSESEfeiB) 

Low Specific gravity | 

1. Excess sweating 

2. Glycosuria 

3. Albuminuria 

4. Acute nephritis 
(Couses of oliguria/ 
concentrated urine) 

1. Excess water intake 

2. DI 

3. Chronic nephritis 

(All causes of polyuria except 
DM) 


Colour of Urine 

- 


Dark yellow t urochrome 

Fever, 

thyrotoxicosis, 

starvation 

Pale, colourless t fluid intake 
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POINTS TO FOCUS 


ud/toRBCtinurineondii seen 


•f Smoh l&> ! ° tolourrd) un" > 

4 AedJbti txvwn urine n d/tofrr 


t fit /» 


jrlpblNTSjt.'-^yj 

■^Trwwtoo' «»""«» ^/VZ/cfjjT 
+ *.„* opropn°""*yf°' obtoh ,„ 9 „ 



implt Collection 

mommy wn« —I* ■* « J ^‘^1*. 
c of J mommy imnf •“”(*» » 

jvcd.agmwvv'U™'™™^ TB f 

trram .ri« »*mpl. » r ° r '" V ’° 

I, t.fbr«fhcti urine h r,1 l“ ircd fe 

**»»>• in 

mbic unne sample is best * l> ' 
i for d g of UTI 

U d of Rtd/brown urine 


HEMATURIA 

T*« j, a long » “ f «■? of g, 
giomemlar hcma.urm. Summarmed app,^ 1 *- 

is given here. o 


by dips, 


K ft j • . > i ^ 

v visible to naked eye 

. ifnrieinatesfrom 

Kidney 

Lower UT and UB 

1 

▼ 

Brown/cola colored 

pink/red colored 

rontains RBC casts 

contain clots 

Glomerular 

Extra glomerular 
disease 

diseases 

• IgA nephropathy 

• Tubulointerstitial 

• Alport syndrome 

nephritis 

• Acute nephritic 

• ATN 

syndrome 

• Papillary necrosis 

. GPS 

• Hemoglobino- 

• SLE nephritis 

pathy 

• Post 

• Urolithiasis 

streptococcal GN 


• Thm GBM. 


disease 



Q f|l, 

rniCr °^ Cr 
examir >ati C 

d ef,n ed ° n 


as 


> 5 Re Cs/h 
'"10^ 

Centrif ug d* 

n Un ce ntrifl /h » 

urine) J ^: 


Clear supernatant 
Hematuria (RBCs ♦) 

i 

RBC morphology 


Rt»H supernatant 


Dysmorphic RBCs 


Hypocomplcmenlemia 

1. PSCN 

2. SLE nrphrms 
k ) MFCS’ 

* Omjfiic infections 
m AGS* 


Dispstick + 

Myoglobin 

Hb 


Eumorphics RBCs 


Complement Normal 

j.fsgs 

2. IgA nephropathy 

3. Alport synd. 


USG abnormal 

1. UTI 

2. Urinary obstruction 

3. Calculi 

4. Cystic d/s 

5. Wilms tumour 


Dipstick -v e 

Rm P. Chloroqui ne 

Desferrioxamine, ’ 
Phenolphthalein 


USG normal 

1. Urinary infec 

2. Hypercalc iuri 

3. Bleeding diso 

4. Trauma 


, f hcm aturid is ch/by dysmorphic RBCs in 
r, ‘ ^^arnin^d by phase contrast microscopy as the 

# do** through renaI tubules il Ioses ^ shape 
fffiCP^ d ^omes dysmorphic. 

tlii^^rvlar hematuria is c/by isomorphic or 

# S^ ! °Zc R BCs ( >85 ’ o) & RBCs clum P s but no casts 

# juttiorP ‘ hv percaciuria, tumours are imp. causes 
***** 


*tur» a 


in various settings 



Significance / Interpretation 


, Grt^ 


hematu” 3 


Post renal source (in urinary 
tract) 


Idiopathic congenital anomaly 
(Alport Syndrome, PKD) 

Glomerular d/s (IgA 
nephropathy, hereditary 
nephritis, thin GBM d/s) 

Acute GN 

Good Pasture syndrome 
(Anti-GBM d/s) 


current Hematuria 


^iesentzdon 

Significance / 
Interpretation 

deafness + Lenticonus 

Alport's 

f/b hematuria within 24 

hr______ 

IgA nephropathy 

r^Wever,R^in middle age 

RCC 

T^^algelic use + colicky pain 

Analgesic 

nephropathy 

, Renal failure 

ADPKD 

. Colicky pain 

Stone 


pVT: Renal vein thrombosis, RCC- Renal cell Ca] 


^ POINTS TO FOCUS _ ~ ~ ' 

4 Alport syndrome can occurwithin lstyroflife. IgA nephropathy 
ofter the age of 10 yrs & ADPKD after 3-4th decade. 

4 - Electron microscopy is diagnostic in — Alport's. 

4 Solid tissue tumours in which fever is seen — Ewing's, RCC, 
HCC 

4 In Good Pasture syndrome, antibodied are formed against a3 
component of collagen IV of GBM. 

4 In Alport syndrome, oS component of collagen IV is defective. 


Recurrent gross hematuria Lx seen in 

• Alport’s syndrome 

• Berger s disease (IgA nephropathy) 

Idiopathic familial hspercalciuria 

• Thin GBNl d's 

• Stones (Urolithiasis) 

Myoglobulinuria 

• Seen after vigorous exercise. 

• Pink reddish urine, occasional amorphous debris 3-4 
granular casts but no RBCs 

Myoglobin in urine is detected by orthotoludinc reagent 


Hemoglobinuria 

Seen in mismatched blood transfusion, hemolytic anemias, 
snake bite, copper sulphate poisoning etc. 

A w hemoglobinemia or methemoglobinemia. 

Albuminuria 

Excretion <_>0 mg/d —> Normal 

* 30- 300 mg/d —> Microalbuminuria 

jOOmg - 3g/d -► Sub nephrotic proteinuria (Macro- 
albuminuria) 

>3 g /d Nephrotic range (massive) proteinuria 


URINARY CASTS 

Casts are particles which precipitate in tubules in 
ascending limb of Loop of Henle. 

• Tom Horsfall protein (THP) is a normal constituent of 
unne. Dehydration results in precipitation of THP. 


Cast 

Constituent 

Si(ntfifanrp/^p»n In 1 

Transparent/ 
Hyaline costs 
(Benign) 

Tom Horsfall protein 
(THP) only 

Prerenal failure. 

Does not represent 
any damage to 
tubules. Normally 
seen after strenuous 
exercise 

Broad/waxy 

casts (Size Tj 

THP only 

Stasis in collecting 
duct (CRF) 

Coarse granular/ 
Muddy brown 

THP + epithelial cell 
debris 

ATN (Intrinsic renal 
tubular d/s) 

WBC cast 

THP + WBCs 

Acute pyelonephritis 

RBC casts 

THP + RBCs 

Acute GN 

Lipid casts 

THP + cholesterol 

Nephrotic syndrome 

Eosinophilic 

casts 

THP+ Eosinophils 

Acute interstitial 

nephritis, 

Atheroembolism 
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rsF ANALYSIS 


FlNDlNGSjNjMPO 


RTANTCNie!^ 



0) NT STO FOCUS - ^ , 

t2S£S£2ZZ~ 

lower than blood glucose). 

3 F chlorides is seen in TBM. 

yptococtal meningitis helpful diagnostic aid is antigen 
tl0lt „ cSf and Indio wkjwet mount preparation 

ing budding yeast 


CSF: BASIC FACTS 

• Normal pressure: 70-180 mm CSF or 70-180 nun of 
water (10 mmHg). CSF pressure is mainly regulated by 
CSF absorption. 

• Colour; Clear, colourless. 

k 


Volume: 150 ml in adults & 50ml in infants (& 

CSF is 75 ml). ^ 

Rate of CSF production 550 ml/d (20 ml/hr), r 
rate is 3.7 times/d. ^ 

Absorption: 112 mm CSF pressure, filtration & abs 
are equal. Absorption stops if CSF pressure i s < 
Absorbed ^-arachnoid villi through their tight C*' 
of their endothelium. Most CSF is extraventricular. ** 
CSF is absorbed by lymphatics around CN 1,2,7 g 
pH :7.33 (cf plasma 7.40). 

Specific gravity : 1.006- 1.007 
In CSF there are high Mg ++ , HCO ~ p co 

J 4 ' 

CF (than blood) i.e. 4 “C" and magnesium. [ 
that all +ve ions are more in plasma except Mg"* ( m ,, 
CSF) & all negative ions are more in CSF] 

Sugar: 40-70 mg%. 

CSF: plasma glucose ratio is 2:3. CSF Glucose is2/3rd 
(66 %) of blood glucose. 


v Creating 


rSfp ro^* ^ seen in: 

umoiT cerebn 

, ps eud tL p (lumbar puncture) 

0 Rc curTCP 

•ilSf 


///#r 


ictions 


. Inf ei 

; ^wpi <scl ‘ rosis 

‘ N rS»“ :,nialH ' !,8e) 

o lC fl v .^logical Dissociation : Proteins increased 
4 lbffl"" ,0 ' C) A disproportionate T in proteins compared 
b utcell sare ‘ / 


cells is seen m 
t0 spinal tumours 


SP' 1 

9 f r ebral arteriosclerosis, infarcts, 

; Multiple Seijis 

ihourhood reaction 

I Sffl" hoWS variably Ted cells, normal glucose, N 
CSF s ^ teins an d variable opening pressure. Seen in 
t0 T jditis brain abscess, epidural abscess, sinusitis 

^rtlrro mbuS ’ brain tumour 

[0S in°pM«‘ Meningi “ S 

shows predominance of eosinophils and mononuclear 

«tl.K«“ Sedby 

Gnathostoma 

, Angiostrongylus cantonensis 

, Bayli sascar,s 

, coccidioidal meningitis 
, faenia solium 
[NOT seen with nocardia] 

froin Syndrome 

Is triad of CSF proteins > 500 mg% + xanthochromia + 

spontaneous clotting. 

Usually there is complete spinal block d/ to tumour. 


pandy's Test 

i Detects T globulin in CSF (+ve in pyomeningitis), 

• Disproportionately greaterT in gammaglobulins is seen in 
multiple sclerosis and in neurosyphilis 

• In meningococcal meningitis T in IgM and in multiple- 
sclerosis T IgG 

• Very high CSF proteins (~ 10 g/L) are most likely d/to CSF 
below a spinal block (usually d 1 to spinal tumours) 


Fibrin clots in CSF 

• In pathological hemorrhagic CSF 

• On standing when proteins TT (> 2g/L) 

• In TBM (Cob-web like coagulum on overnight standing) 

• In neurosyphilis and polio-meningitis. 

Mollaret Meningitis 

• Also k/as recurrent lymphgocytic meningitis 

• HSV is the m/c cause. 

• D/g: HSV antibodies in CSF or persistence of HSV- DNA 
in CSF 

Common Organisms in Meningitis 

• Neonatal -» in India E.coli, Klebsiella spp.,Enterobacter 
Listeria spp., Proteus spp. In west GBS are m/c 

In infants —» Hib(in India), Streptococcus agalactiae. 

In children —> Hib(in India), N. menigitidis, S. pneumoniae. 

• Adolescents —» Neisseria meningitidis 

• Adults —> S. pneumoniae 

• Elderly -» Gram-negative bacilli 

• In HIV —> Cryptococcus 

• M/c cause of aseptic meningitis -> ECHO viruses 



I ^POINTS TO FOCUS~ 


* M/c cause of viral meningitis—Echovirus groups of 

enteroviruses are the most common cause of viral meningitis. 

* M/ccouse °f viral encephalitis—HSV-1, Arbovirus in epidemic 
setting (Note:HSV-2 does not cause encephalitis) 


Correction of hyponatremia in ARF 

(when Na fall < 120 mEq/L it may be corrected using ] 
or hypertonic 3% saline). Dose is calculated as 
Na (mEq)= 0.6 x wt (kg) x (125 - S.Na + ) 

Partial pressure of oxygen in arterial blood (PaO r 

• Partial pressure of oxygen in arterial blood by follov 
formula. 

Pa0 2 - 104 - [patient’s age x 0.42 (in supine positioi 
or patient’s age x 0.27 (in sitting position)] 

• So in a 85 years old healthy male PaO, will at 
80 mmHg. 

Pa0 2 (in supine) - 90 mmHg (at age 20 year), 82 mmH 
60 year) & 72 mmHg (>60 year) 

' Calculation of intrinsic heart rate (IHR) 

IHR = 118.1-(Age x 0.57) 
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K(), 

CO, 

fi.« heal m*i 

PH 

fU-c tncc-.i 
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7HI MIXFDDISTURBANCE 



If a pniwfil with respiratory insufficiency develop* 
rnHatalic acidmit. I* hne* hit ability to coinpcnnnlc 


3 mixed respiratory-metabolic 

rd^eb- * 'Kpira^ 

nlJ cd disturbances. both mctab„|i c ,. 

„».<*> (PC0 2 ) factors pull i„ thc ^ 
cha»Z« * rt (louble a , < ■ 

n || Rirark#.n . . 
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re,. -Jv 


Mixed , | | 

AcidosiJ ;; 
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nation for Acid - Base imba| an ^ 

ensation is done by an organ not Prj 
sample, pulmonary disturbance** 1 ’^. 
s ,ory acidosis or alkalosis will | Ca(J u fc Ni lri > 
. kidney- Conversely, primary di st J.< 
n or metabolism with acid-base imiT^'V 


nation by the lungs, 
nation will return thc pll toward, 
pH Blc.rbon.te PCO, 
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'■V 


Rc,1 al cITcct 

bic *rbona^ 


Rcs P' r aiory cfr 
on CO ^ 


v-u 

rows show direction of com ptIl ,. 
will be less nronounccil in 


£xptcttd compensation 

• for acute rise in P«C0 3 over 40 mm llg, | | Co . 
by I mcq/L for each 10 mmllg l'uC0 2 

J or each 10 mmllg PaC0 3 elevation there is i j np n h , 
(example —If l'oC0 2 becomes 60 min llg , j j (jq ^ 
arc likely to be 26 mcq/L and pi I 7.24 ) 

• For acute fall in I’uCOj below 40 mm llg , |((jq 
by 2 mcq/L for each 10 mmllg l’aC0 2 fall 

• For chronic elevation in l’aC0 2 over 40 mm llg, im, 
increases by 4 mcq/L for cadi 10 mini Ig l»aC0 2 fal| 

• Anion gap (AC*): 

In certain mixed disorders pll, I’aC() 2 and 1 ICO, 
normal arid the only chic to an acid base disorder map 


e d anion gap- So AG is called “foot print” of 
ifl ***** acidosis- Hyperchloremic metabolic acidosis 
tnrf^foot print” 

\ci sC * 11 , re fall in HCOj with increase in plasma anion 
( d) c °** 

g T high AG me,abolic aci(Josis - ris c in the plasma 
0 n G (AG-12) matches with fall in serum HCO, (24 
A . jC q - (24 - HCO,), (Rise in AG = Fall in HCO,). 

. Jf increase in AG exceeds the fall in HCO, (Rise 
" • AG > Fall in HC0 3 ) - ir su 8Xesfs co-existing 


in AG 

metabolic alkalosts 


If increase in AG is lesser than thc fall of HC0 3 
(Rise in AG < Fall in HCO,), it suggest loss of 
HCO,' (diarrhoea) causing non-AG metabolic 

a cidosis. 


irtiogram 

, in using the nomogram arc: 

„|| normal or <7.36 or >7.44? 
m normal or <36 ^ AA 




% values fall in area 2,3,6 & 7 see if HCO, is <24 or 
Y 24 If the HCO, value is between 22 - 26 the results are 
always isolated respiratory disturbance. 

< -< 24- 24 



1, Metabolic acidosis 

2. Metabolic and Respiratory acidosis 


3. Respiratory acidosis 

4. Respiratory acidosis and Metabolic alkalosis 

5. Metabolic alkalosis 

6. Metabolic and Respiratory alkalosis 

7. Respiratory alkalosis 

8. Respiratory alkalosis and Metabolic acidosis 

9. Normal 

(Courtesy Dr. So. Shivbalan, Dr. P. Rajkumar, Indian 

Pediatrics, Vol. 42, 2005) 



KFT (KIDNEY FUNCTION TEST) 


Pre-renal azotemia 

• Urinary Na* is <10 m mol/L &SGis> 1.018 

• Fe Na < 1%, Renal failure index <1 

• Plasma BUN / Cr ratio = >20, U cr: PI cr >40 

EX POINTS TO FOCUS ] 

4" A disproportionate elevation of blood urea as compared to 
serum creatinine occurs in pre-renal azotemia 
4" A definitive diagnosis of CRF can be established on the basis of 
bilaterally reduced renal size 


ASCITIC FLUID ANALYSIS 


Diagnosis of spontaneous bacterial peritonitis (SBP) is 
made when the ascitic fluid neutrophil count is >250/mm 3 

• Cirrhotic ascitis is char/by— Straw color, albumin <2.5%, 
SG < 1016, WBC <200/mm 3 

• SAAG =<1.1 g/dL —> Exudative. 

SAAG =>1.1 g/dL -> Transudative 


SYNOVIAL FLUID ANALYSIS 


• Normal synovial fluid is clear or pale straw and is viscous, 
primarily because of high levels of hyluronic acid 

• Non- inflammatory SF is —clear , viscous, and amber 
coloured with TLC < 2000/ P L and predominance of 
mononuclear cells 

• Joint effusions in OA and trauma have normal viscocity 

• Inflammatory SF is —turbid/ yellow,low viscocity, and 
amber coloured with TLC >2000/ pL and predominance 
of polymorphs. 
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T Respiratory-* 
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-» (ALKALOSIS) 


4 Whal n pO/ 


■ N 

t—♦ 
T—> 


3. Wlwt is 
pCV : ? 


r~* 


ifiOj.MAP 

TFiO ; 

Tmap- 


i Respiratory 
Alkalosis 


N or i No help 

What is 
I ICO,? 
Base Excess 


Tpeep, Trip. Tti 


-* T Respiratory-* 
compensation 


> TMclabolic 
Alkalosis as well 

-* Normal 

_*. Metabolic 


PHU 


pHlo ^ard s 

n onr>ai 

P ""'*ke %n 


P" mark edly N 

-* pi ITT 


• S) do vial fluid of low vbcodty (thin) Is seen in- 
Inflammalory arthritis (Gout, sepllc arthritis, TH, RA) 

• Munosodium urate crystals are seen in gout & arc long, 
needle shaped, negatively birefringent, intracellular 

• CPPD (Calcium pyrophosphate) crystals, seen in 
pseuJo&wt and chondrocalcinosis are short, rhomboid- 
shaped, positively bircfnngent. 


o Mycobacteria 
0 Legionella 
o Pneumocystis. 

• Sputum can NOT be disinfected by chlorhex' 

• Charcot leyden crystals in sputum are 

asthma. ° ln ^ r °nch :i 


m SPUTUM EXAMINATION 


• Sputum expectoration specimen is collected for 
examination in 



PLEURAL FLUID ANALYSIS 


• Anchovy sauce appearance of pleural fluid may 
in Entamoeba histolytica infection. y escetI 


or bronchiectasis and are probably the m/c 


lin0 n»c effusions are a/w bacterial pneumonia. 
- Uronrhicctasis anti arp 


, r hscess, or oru..^-™ 
lung fexU dative pleural efTussion 

..iCl! ^ nfTncInnc mi»o 


cjUSC <°tivV P ,cural cffusions mcet at le *sl one of the 

e * Ud *inc criteria 

folio*" 16 


•0.5 


I P/SP r0,cin n 6 

c 1 pH > 0 6 

2- P ; ural fluid LDH > 2/3rds normal upper limit for serum 

3 ' ding C3USCS ° f cxudat,VC efTusions are - bacterial/ 
Cfl i pneumonias, malignancy, pulmonary embolism 
'"icural nuid NT-pro BNP >1500 pg/ mL is virtua „ 

# A p ^ stic 0 f an effusion secondary to CHF. 


8.10 


^FMINAL fluid analys 


him 


Irmal q 11301 '^' of seminal fluid in a single emission is 2-6 
. nhout 60-150 mill inn cnormn_ 


, and contains about 60-150 million sperms per ml. of 

"aiich 90% are mo,llc at t,ie time of ejaculation. Analyst 

* . _r n rmi>Hu :A: - L f.. 


lC |d be performed within an hr of collection. 

^ — mitk n nil nf 7 A 


> IS 



SGOT: SGPT Ratio (AST: ALT) 

• ln a,c °b°Iic liver diseases it is >2:1 

v n C out °f proportion to SGPT 

or Very high SGOT is seen in 
Alcoholic hepatitis 

, . Fatt y liver of pregnancy (ratio is > 2:1) 

is no? 3 ' 2 arn ' notrans ^ eras e, formerly called SGOT 

s for ,ive ; ? isease - is ALT * 

myocardial infarction, pancreatitis 


LAB MEDICI 


chOU ,u v r 

Fluid is alkabne wit h a pHof7.4 

• , Azoospermic oroligospermic results should be evaluated 

• chromosomal study and testicular biopsy. 

Sperm production per day - 120 million /day 

I rr prchiiion of results: (2010 guidelines) 

, Normal: 

Normal counts >15 milhon/ml 
Quantity >1-5 ml 
Motility >32% mobile 
Morphology >4% normal morphology 
\VBCs<l million/ml 

Immuno bead reaction test/mixed antiglobulin <50% 
coated with antibody 

• 01igo s P crmi:,: 

Sperm counts <15 million/ mL (mild), 5.10 million/ mL 
(moderate), below 5 million/ mL (severe). 

« Aspermia: Means no semen 

• Azoospermia: Means no sperm in semen 

• Asthcnospcrmia: No motile sperm or decreased motility 
[For details see Infertility section in Obstetrics] 

POINTS TO FOCUS 


■31 


* * m,md bl ° psy az °ospermic man with a „ orm0 , FSH 

level suggests obstruction of the vas deferens. 

* Sertoli cell-only syndrome - Absent germ cells n „ biopsy 


muscle J mtarction, pancreatitis. 

However dtr d . ISeaWS ' Md 01h « conditions. 

CSl? " ° f aCU ' e and chroni<: 

ALT To , ST 77 , are aidCd . by eXami " in 8 'h= ratio of 
Rove's svndrnm C DcRlt,s ra,io - ln acute hepatitis, 
predomimte u 3nd lnrectlous mononucleosis the ALT 
hepatitis and ■ °/ /ever ’ ln a,c °holic liver disease, chronic 
Inn™ ? ° SIS the AST Predominates. 

usually m ’ e ' eVati ° n ° f SG0T s SGPT « foond 

'lX h ° id ftVer ' ekVa,i ° n 0f S ° PT > SGOT is fou " d 


GGT (Gam » Glutamyl Transferase) 

* — a '-.„ 
When the t in GGT is >2 times greater than the T in AL 
• WhenTe °t rrf “ nSidered 10 b <= «« «ve 

points To a T T ' S i5 ' imes thc T A L p >» 

but not act 8 . nosls of a'ooholic hepatitis. GG 

of live tT, ALT ’ U e ' CVa,ed in lhc «« 
GGT i, r moration d/ to alcohol consumption, ai 

h e T “ “ marker f ° r C “ cssiy >= drinking. GC 
been shown to rise after acute persistent tlcol 
digestion and then fall when alcohol l avS 


Alkaline Phosphatase (ALP) 

hve'rTnVboTe 4 S0Ur “ S: ' fr ° m plaCenta (PLAP >- 01 

• Increased 6 in Whi ' e from liver is hea > »<ab 

pagefs disea. r St actlvlt >' ( bon y condition! 

and P^d“’° S ' e0malaSia ’ h ~^ 

• ScTc'r in liver diseaso.biliary obstruction, cir, 

• ALP (Alkali; K pItosplMmc) is elm, 

Sm "" "•'"■«'"ttrr uses (ALP >ALT)in diffuse intrah 
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TOXIC LEVELS 
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-OXIDANTS 


anti 


[9.1** 

, T ,OXmANTJ/iMERADICAL 

" f( . n radicals & reactive oxygen species play a role 
* F rcC °! ^ ^ various d/s process 
in a ? in T jnls act as protective scavengers. 

Antl°' . I_-,l ininrv llVflrtiYvl ii 


♦ Anl ^j ia ,ion induced injury hydroxyl ion (OH*) 


is 


2 


t I" raU ( , ”’| from water. Oil ion is the most reactive 

8 cncrJ i, causes injury by lipid peroxidation in cell 
specie*, n 

niciubronc. 


Ideation 



fhjymcs 


Example 


Catalase 

Glutathione peroxidase 


Most 

important 

antioxidant, 

contains 

selenium 


Phytovi 

Vitamins 


Superoxide dismutase 

hcmlcals Carotenoids, |1 -carotene, 
Dloflavanolds 


Vitamin A, C, E 
(a -tocoferol) 


Most 
important 
lipid soluble 
antioxidant 


Plasma proteins Haptoglobin, homopexln, 
transferrin, ceruloplasmin 
Urates 


Minerals 

Hormone 


Selenium, Zinc 
Melatonin 


Drugs with anti-oxidant property 

• Carvcdilol 


• Gliclazide 

• Lnmotrigine 

Selegiline ( Deprenyl) & Rasagiline 


Probucol 


Free radical induced diseases 


D/s by attacking cell 

membrane 

(Lipid peroxidation) 

• ARDS 

• Retinopathy of prematurity 

• Bronchopulmonary dysplasia 

• Aging, Alzhiemer’s ds. , 

• RA 

D/s by attacking DNA (OhT 
ion induced DNA hits) Redox 
regulated transcription 
factors 

• AIDS 

• Cancers 

• Atherosclerosis 

• DM complications 

Diseases by attack of 

proteins 

• Channelopathies 


9.2 


NO (NITRIC OXIDE, EDRF) 


Overview 

NO is synthesized from arginine in presence of enzyme 
NO synthase (NOS). Cofactors required are NADPH, 
FAD, FMN, Heme & TH 4 biopterin. 

L- arginine +0, -> Citrulline + NO -^soluble guanyl 
cyclase -> SM relaxation 

AO synthase (NOS) 1 is found in brain, NOS 2 in 
macrophages and NOS 3 in endothelial cells. NOS l & 
3 are activated by Ca M (and also by agents Ting Ca*^ eg. 
Ach, bradykinin & shear stress). 

• Functions of NO 
0 SM relaxation in GIT 
0 Vasodilatation, 

° Activation of macrophages/PMN —> Microbicidal 
° Inhibits platelet adhesion & aggression 
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general PHARMA 



~*xkA'<- { ‘ft** * cr ‘ ^ ^ 

,,. **.**«*«-**-* 


• /•< jr.~.. 

kx*ij 

dru§ , f)rrt Sjfrt?>- d ** 

• /Wrr,vo /*•- * fcr , D tf* CCft:«Ct>oa 

phjrc^i^! ^ jod prct«<** C ‘ 

detect**. xsseurocA B 0 QW r* |ds . 

Act* (fleets *ith overall s^. v cf *** 

• I^ujrr...r-.y' ■>*•’-' &(*** ^ nSOOOSe. 

vanous*crirt«hitecrinW«» ^jhynon of d* 

• fnurrr^cozinxtxs n the **i> 2 ffcct drug 

mhcnttd *«="*« <z««* ,an *““ “ ’ 
nKUbolnm a*i * «*«*<* ''’P 0 "* *" 


Examples of Pharmacogenetics 

• AcctyUuxpolytnorphtsm 

• G6PD dcficiox). Resistance to comnznn 

• Atypical 

• Inability to hydro*) last phenytion 

• Malignant hy pcrthermia by halothane 

PTI POINTS ™ FOCUS -----— 

+ Adenosine deormnase deficiency is not included m 
pharmacogenetics. 

•> Pharmacovlgilance is related to drug saftey. 



g UlATIOKS 

i H » * ‘ ^ , 

> e*? te cr.rxs^ * twj . H , \ 

s*** ' * llt V ' 

dr^‘- r . 

; a* « *»* ^ r 

‘ Vj ,. 

5tf3D-.c <? ? fcic=a ^ xre ^ P^us ^ . K, 
*4f ^ W ^ * J\ 

«e «5«=n taa. - ^ ^ 
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Beclonethaione £ ' :,rrr -^ 


i r> 


reel) cerlrje. Hyoscirie. E;r_^;, 

r__ 

sopreoaline. methy testostax rje 
hiae. DOCA- 


cl 


’JtUfi: 




ol (Acamol suppos). 


Drugs administered under supervision 

• Whole DOTS regime, 

• In MDT- Clofazimine and Rmp 
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drugrketabousm 


A* 


5SQRPT10N OF D^UGS 


-*rm:c pjrnr inhonres Otcpcx?.'iif i <\vc S; u.vc*. a; 

JCniC >T‘ TTT^ SaijCT ~\.*'T ’ 

^. :• ■ *: orupv nr; -u^T. ncsoctv~£ oci2y '••—V E.c:>2s 
^<£ r sz~f^ n :irr,Kr?r A nc’.'^-T:c n ^ y < set 
pvxrN -wbsr pvrr. ctl2>. 

-Andc rr - -^ arr ^r^orrei rz arviic rroiruez x> tSry xrr 
J^iojmrrrc n smruiih \.va.x-i Lr^c* jujcjul* ~x-ls eme. 

■ Jcxir 1. 

ic? o: j.wi rrrrfcrtj '»-r± iSccpr'^-. >> forzarrx 

iC5C'l_Z)j* cnroi^iiss (7fra.-\rfae - z'Znz’Zn Ca '\ 


PHASE! & PHASEII REACTIONS 

(ci^syzz^ct rric^rci- . 

(Syrzb?Dc t To czlscV i ooc.;ucr? :o tv ir^c 
cziolectl; 


prodrugs 


9 A 

prt^rc? 

, c ->fea»top* 

• Di^ cfcj 

• pjtiiisc®? 

, c\ck-pbosphamide 


Acme form 

- Dopenrze 

- a-z3e±yl a^r-s 

- Epinephrine 

- Fnabpnh.: 

- Proruznil tnazin 

- Prednisolone 

- 5-ASA 

- Aldopbosphamide, 
phosphorami de-mustard. 


• Sulodac 

• Fboroiaacil 

t Mercaptopurine 

• Primidone, phenoharb 

• Fosphenytoin 


acrolein —*■ h'agic c\ sritis 

- Sulride metabolite 

- FluonMiridme nonopho^hve 

- Methylmercaptopurine 
ribonucleotide 

- Phenobarbitol 

- Phemioin 


A \ n~e)~ :*-,£■:> or Pn^se / rrocr 


on 


• Aad f jncbooal croup of druc molecule, E'se otochromc 
? ^>0 monoovy cena>esc 
1 - Oudation tmostly y 
h- Redncrion 
3. Hydrolysis. 

A Cyclizatiea 

c. Decyclmarion 

• Some drops may cet acri> ated after phase 1 reaction (E c. 
prodrugsy 


S. S)vthet>c c'pr.cse II reactions 

• To attach a conjugate to the drug molecule Alter phase 11 
reaction all drugs become water soluhlctliptd insoluble! 

1 . Glucoronidarion (Most important!. 

2. Acetylation 

3. Methy lari on 
A. Sulfation 
o. Glycine conjugation 
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SOS of their me cytxf^T^e f i 4 J 5 


Orphan drugs 

It is a drug that has been developed spcv.ifw*H. 
disease (affecting fewer dun 2.00.WW iwp**' ^ ,\h, 
Eg. N acctvl cjsteine. Lesothjixnu^ 
desmopressin, sodium nitrite 


CYTOCHROMES: 


Drugs metabolising Cytochromes 

• CYPJA4 : inhibited b> Enthro. 

conazole, verapamil, dilturem. ntoiuvir. ' j- 

b Involved inTvWvxnu.^ of 1»S« 

drugs. 

• CYP2CI9 : Clopidogrel. PPI's- 

• CYP2D6 : Carvedilol 

• CYP2D6 tSL 3A4 ; Anti-retroural dmgs(ARTsl 

• CYP B5 : Membrane bound hemoprotein w K 
as an electron carrier for o\> peruses. 


ENZYME INDUCERS 

• Griesofulvin 

• £henobarbitone, fhenjloin 

• S m ®Eing 

• Carbamazepine 

• Glucocorticoids 

• J2DT 

• Bifampicin 

[Mn. CPS Can Give DiRection] 


ENZYME INHIBITORS 



Drug 

Enz/drug inhibited 

Allopurinol 

Xanthine oxidase 

Erythromycin, 


Ciprofloxacin 




I'itamin ACDEK Lipid Me SolubI, 

pnjMTSTO FOCUS 



, no barb induces cytochrome 3 g and 2Bi 
;proate and carbamazepine induce each oth 
^nobarb and phenytoin induce each oth ers 6, 

yme induction. 0^ 

i failure is seen with -> Tetracyclic n °% 
■ -- ' «rt)r 


' -- 

nytoin, Phenobarb (TRAPP). " 

iphylline dose should be reduced 
lurinol, Cimetidine, Erythromycin - 


*'th . .. 
:in - Co mrt 1 


^*Pti,'S 


• Penicillin G (given parenlerally it by passes 

pass metabolism). ^ ^ 

• Synthetic estrogens (ethinyl derivative of es t rad 
Natural estrogens when given orally are j 

liver before reaching general circulation) naCtlVat ^ t 

• Digoxin (safely given in liver diseases) 


Drugs excreted unchanged in urine 

• Digitalis 


Bretylium 
Methotrexate 
Sodium stibogluconate 
Acyclovir 
Gallamine 


• Phenforniin/ metfonii 
chlorpropamide 

• Gonadotropin 

• Thiacetazone 

• Aminoglycoside 

• Neomycin 

• Norfloxacin 


in/ 


[Usually ionized drugs are excreted unchanged it, 


urine] I 


Drugs with extensive first pass metabolism 

These drugs preferably should not be given orally 

• Hydrocortisone 

• Morphine 


■ror> e 


fes ,oStC • 

' L*" al 

: > a,ne 


[Mnemonic: HMT /ndia Ltd.) 


Q uatg ’ t cross BBB and have no CNS effects 
» Tt,C> I*absorption is incomplete so used parcnterally. 

\ E <alTlpI f n |inergics : Glycopyrrolate. Ipratropium, 
1 ^ M nonm"'-P ro P a " ,heline 




Ammonium ( NH /) Compounds 


! ' N f!m blockers d-TC, Sch. Decamethon 


3 .^ 


ium 


1 ^'"sedative anti-histaminics: Terfenadine, astemazole 

5 ’S^" e/ce,irizine 

6 Ji°pann [Mnemonic: PIzGO IN HAL] 


■ concentrated in 



Clofazimine 


Ethami 


(jloroqu^— 
in RBC] 


Collagen 


Mepacrine, 

quinacrine 


[REC 


TheraP euticDrU9 Monitorln 9 (TDM) 

rocess by which dose of a drug is adjusted according to its 

lasma concentration. It is done for- 

\ Drugs with low saftey margin: 

' -phese are drugs with narrow therapeutic range or narrow- 
index and exhibit therapeutic window phenomena. 
Example are: Digoxin, anticonvulsants (phenytoin), 
antiarrhythmics (lignocaine), theophylline, cyclosporin, 
clonidine,, TCA (imipramine), aminoglycosides, lithium 
and glipizide. 

2 . Drugs with large individual variation: antidepressants, 

lithium. 

3. Potentially toxic drugs used in the presence of renal failure: 
vanco, aminoglycosides. 

4. Poisoning cases. 


Hit and run drugs ( Effects lasts longer than itself): 
Reserpine, MAOI, omeprazole. 

Drugs with irreversible action- organophospliate. 

S3 ^OTmuE TO FOCUS ' 1 

-Y Serum levels are not monitored in warfarin therapy. Instead it 

is monitored by INR. 


p_ 

PHARMACOLOGY 


Monitoring while recieving drug therapy 

ATT -> Liver enzymes should be monitored 
Li -> Serum levels should be monitored 

• Linezolid -* Platelet counts should be monitored 
(Netropenia, thrombocytopenia) 

Amphotericin B -+ K* levels should be monitored as it can 
cause hypokalemia. 

• Clozapine -> Leucocyte counts. 


Therapeutic Index (Tl) 

TI LD50 (Lethal dose)/ED50 (effective dose) 



Penicillin, 

Cephalosporin, 

Macrolides 

[PCM] 


Very low 


Chloramphenicol, Vanco, 

Aminoglycoside, AmB, 

Tetracyclines Polymixin [VAP[ 

(CAT] 


Bioavailability 

It is the fraction of drug that reaches the systemic circulation 
in unchanged form. 

Absorption & first pass metabolism are two important 
determinants. 

• By i.v. route it is 100%. 

Drugs With 100% oral bioavailability: Arometase inhibitors, 
theophylline, linezolid, nizatidine. 

Drugs with nearly 100% oral bioavulibility: Sotalol 
pindolol, dofetilide. 

AUC (Area under plasma conc n time curve) signifies extent 
of absorption whereas T max tells rate of absorption. 


TDM is of no value in 

• Drugs whose response is easily measurable (e.g. 
hypoglycemics, antihypertensives, anticoagulants) 

• Drugs activated in body - levodopa. 


Plasma Protein Binding (PPB) of a Drug 

• Acidic drugs bind : Albumin 

• Basic/alkaline drugs bind : a, acid glycoprotein. 
Drugs with high PPBs : Phenytoin, phenobarb, 
butazone, warfarin 
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96 


antibiotic resistance 


' /X ^ Wxii,0l • i 

xior^'AWj^t y<xbirj’u\r\ .«. I:< Ti/J. M' 

y-A'i/trrs, t\ ynm-Uir.f. vj wit vr/l '/s - i«Sfs 

* '•■ *• r^rry wvpi^; yr-rtc.axr •/ Ww ", Am 

•v*ty n ^,<n , 

* •/ r > 1 A 1;a hacj *■ a l-v.i/.'wn *>ii vltrr; 

n/'Jiuriin^ < / tntvw^c-JV-rt.m’nr-^ii^ I <i,r;i' . 

* f - * ' Affuv.my^rum^o'Artr 1 cvrxs. . 

im 'six^sti-XAxr’.x-r. '> //, ’ro'.cs.n\ , /‘^ r< / .?,i’ i^r.r 

fAIrr.ssss^*. it\x. \CSA?, ''Jfi'M.i’x.xi'-rrxTzr.f > 
ir^ jr^tnirmr rfximoit^ 

* r r .j <r'f l h'r>f.c *'<•. 'WssT’fS, vmrsi’-t, yrrv.^Vr.-. 

'.-uXi-r* vj\\iir-A yu^iruti ,ittsltafA< rnittfauM *.*' 




0 CfZX/X’ 0:^-'/' K * r.-'Xjx^'X. n xt/rX \::.y.r>.:i tr. 
y^r/rxxX *A 6ru% izirxxcz. 3 n'/ccter.. .".; x.-e T;rr^ 

1 Oi'X/r/xKXX xrjt/..'y£u*. tz'Axx/uz 

l Yx.t:-x > ‘ rx/.xfjS. tcxi'Xztxx: 

J T vex.yrxxi x:.~A'J/-'A rexr.v.xxx: 

0 f - ’r,r'',-i,mx rr.tdxjIr'J 

fitted (tr.icilUn prr/dn (Y\ J ,Y) i; ^r. \::.y.-r>.:x 

cers, of t/> rntfhkiJJim & xj^kxAxxjyxi:.'. 

prmxilj in Cm- t'^zTiz. 7hi; j; trar/trnhtsd by McC A 

yz* 


2 IrffCAZ. 'S'S- 

v**fxrs*. iris* 


X.l vs;>* » 

~ar/,>Cx,"' 



'y^yy\r' r 



VfzxtC:r(i;, 

C- 

Cr.—o/ar, 1 * 
C" r'.Cetr.*e;i 


h Vw/-/a £r 




Z'/C,"/,' 


\.r*a?^C. 

Zr*yrs’'f„t 


• To oo z.'j.'r.K Vxjt pro".!rrr. 
'-trys. 6r»: 

chz:r.. Ofota^irr 
tKfxvixJxx:. 


of £ -liOsn^o broad ifcctr^n 
■xsyxi. «hxh v.rxt ux>rr. rs> 
ixtzjji . rr^r x^rfv/o x: ".'.zrA 
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.-*«.-. ZZEZ'gl 


»ira.rx» 4M au ' , ,, U J tfKY •»'* ‘“• 

««k-pj«i <««■»1' r::L—^' um ’ 


safety OFDRUGSIN 


regnancy 

.MOT). bo*oirr H mav cou>c up dsa i 
!,««. M, ' rJ ’ ni " c 

T l of WI in nfcp.ui.K-) nitrofunn.lo.n- arapicillin n"J 

takw, « H fc(lluofoqu.nolon» nrc .-onlrainJKn ..)■ 

itubcmiUr rcpm.cn in f"cU l, ' iric > KmP * 
rnbutol nu) be nJJcJ .Her W ■* ""’ n ' W ' 

pu,m>cin,» ahsoluicly contraindicated. 

C for pruphx Lius of malaria in endemic area is 
-uanil and for treatment is chloroquinc. 
anlicoagulalion in pregnane) ■* 
cm (for 1,1 12 weeks) - Warfarin up to 36 week -* 
inn I week before deliver) and alter 2 days -* restart 
jnn in purpcrcum 

I i of ccLimpsia Magsuiph is tlic DOC. 

1 of bjpertcnsioo oral dnigs of preference are 
)ldop 3 (DOO > h) dralazme >CCBs > alenolol> 
olol in tfut order. 

hypertensive crbii labctolol, hydralazine, 
jlyccrine can be used. 


lW ,flnvpo-»'>'‘'' ug,whkh ^«sM« 0ri 

pregnancy 


,, , rtf elTce«i'« 

_ . rmtp^'oemi • 

,,na,h«lbm r"***-*”' en/yme .s*>' 

.n .hWomr'K-"”" 1 “ J> “ 

mwsferwby mcll.ylat."’ 0< 

Keswurwe u, erythneyvn. »»' 

tibht-nw. by pljimid' Jw n , ft |,, |jl,on m 

Roi'i^e «<’ guinokwe* 
i«rwcsi>mcrfl< I ^ 


Heparin 

• insulin 

! UJH,' Bmp. ethambutol 

, * ^^bWrafaitne 

• CCB (nifedipine) 

. Anti arrythmic : Quin dine, 
dyspyramide & procainamide 

arc relatively safe 

Lidocalnec/b given 

• Anti-helminthic 

Piperazine 

Niclosamide 


. Desmopressin 

(for 01 in pregnancy) 

i Chloroquinc 

(DOC for R, of malaria) 
Proguanil 

(DOC for prophylaxis of 
malaria) 

• Acyclovir 

• Antibiotics 

■ penicilins, 

■ Macrolides (erythro) 

. Most cephalosporins, 

■ Amoxicillin, ampicillin 
i Among immunosupressive 

drugs 

• Arathioprine & cyclosporin 
(cat C) relatively safe 
! # Warfarin 

(c/b given in 2nd trimester) 

* Prophylthiouracil 


LMty 


Place 


Up 


nta b 


Pari r 


ut. 


IOdinp /lo (Ji H 1 S, 

• Lithic-— Ud(!4 ' 


* &c ^nh.ibi l0r 

• Atr °plno 


Dla/e Parn Ch| ^ 

hydrate S 
Php nytoj n 


Busulfan ' 


0 

• Cocalne ( Hr. 

" Pr °eestin s r ° ,n -®th, 

• Retinoids (| So . 

• Tamoxifen eti %] 

Ci Proflo Kaci ^ 

c hlorampb e ' 

ie 


^racc l |„7 t '" 
Amlnog| ycos 


- °sid e , 

eE - str eptomy cinl 
AHopurinol n) 
Live vaccines 
Metronidazole 

(in lst tr 'm e ste r ) 
T heophy||j ne 






■ster) 


E3 POINTS TO FOCUS 


■m— ■■■- — ■■ ■ — __ 

* Angiotensin converting enzyme (ACE) inhibitors ^ 
ongiotensin receptor blockers (ARBs) ore contraindicottd 
the first trimester since they are fetotoxic. 

* Methyldopa is a drug of first choke for control of mild % 
moderate hypertension in pregnancy and is the most ^ 
prescribed antihypertensive for this indication. 


choke 


^ ptfgTS TO_ry>-V3 --- 

W^\ doe* not P l,,ccnt “■ l( ,s anticoagulant ofuwtce 
+ t,fpa,n nancy- intravenous unfractlonatcd heparin Is the 
in P rCgn , trea tmcnt In massive pulmonary thromboembolism 

^""rdltavascular compromise. 

c ° nrjn can cross placental barrier. 


™ a rdlovOtc u "' r 1 ' .. 

prf c arjn can cross placental barrier. 

jf Ifd^ HCP sh0U ld be avoided during pregnancy. 

* a safe first line IV drug for ventricular arrythmlas In 

* l> d0Ca ncv . Among oral drugs qulnldlnc has been found to be 

1 denosine > vcrapalmilfor t/t of SVT. 
safe , tr chlamydial Infection In pregnancy -> Azithromycin 

* ^thromydn Is alternative). 

( ery \ , H'tcrosis in pregnancy -> Ampicillin 

t --— — 


OF DRUGS IN BREAS T FEEDING 



Breast feeding Is contraindicated 
when mother Is receiving 


Anticancer/cytotoxic drugs like Mtx, 
cyclophosphamide 


, £r ythromycln, 

cephalosporins, 

Vanco 

.propylthiouracil 

lmwh, 


Among antibiotics Tetracycline 


, Heparin, 
Warfarin 


• Antithyroid drugs & Radioiodine (I” 1 ) 

• Dicumarol derivatives (Phenindione) 


, oigoxin 

, corticosteroids 

• caffeine 

« Fexofenadine, 

Loratidine 

• Fluconazole 

Ibuprofen 


• Ergotamine, gold salts, Li 

• Cimetidine 


Inhaled 


bronchodilators. 

Theophylline 


Insulin 


Dl POINTS TO FOCUS 


•f Lactation suppressants like, Bromocriptine, OCP, pyridoxine, 
thiazides, nicotine should be avoided in lactating mothers. 

» Bromocriptine, phencyclidine, Li, cycloserine, cocaine Mtx etc 
drugs are contraindicated during breastfeeding. 


] 


Drugs safe In 


Hoptle diseases Renal diseases Porphyria 


• Oigoxin 

• Ctharnbutol 

• Streptomycin 

• Cfiloroqulne 
(OESC) 


Antibiotics which 
c/b given In liver 
d/s 

• Ampicillin 

• Cloxacillin 

• Ulrdgcn. 
cephalosporins 


Aminoglycosides 

(CACA) 



• Doxycycline 

• Polymyxin-b 

• Penicillin 

• Adrlamydn 

• Ccflri,jxono 

• Rifampin 

• Clindamycin 


Cefoperazone 

Chlorpromazine* 

Pefloxacin 

Chloramphenicol 

Erythromycin 

Omeprazole 

Dicloxacillin 

Nafcillin 

Clindamycin 

Metronidazole 


Glucocorticoid 

Clona/fpam 

Streptomycin 

Penicillin 

Aspirin, 

acetaminophen 

Atropine 

Insulin 

Pefloxacin 

Opiates 

Narcotic 

analgesics 


nuMu 


EX POINT'S TO FOCUS 


^ Dru 0 s contraindicated In renal failure - 
(except Doxy), nitrofurantoin, nalidixic acid, 
vor/conozo/e, cidefovir. 


ZJ 


Tetracyclines 

sulfonamides, 


9.8 




ADVERSE EFFECTS OF SOME 
DRUGS 


Adverse effects Important drugs 


Pseudotumor 

cerebri 

• Gluco / Mineralocorticoids 

• Hypervitaminosis A 

• OCPs 

• Tetracycline 

• Amiodarone 

• Nalidixic acid 

• Hypoparathyroidism 

Alopecia 

• Ethionamide 

• Cytotoxic drugs 

• Heparin 

• OCP withdrawal 

• Li 

• Valproate 

Livido reticularis 

• Amantadine 

• Bromocriptine 


A 
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Advert* 


effects Important drugs 


Advene effects 

Important drugs 

Pancreatitis 

• D>danosme 

• Frusemide 

• Thiazides 

• Stercxds 

• Melphalan 

• t-asparaglnase __—- 

PoJyneu/opathy 

• Amiodarone 

• Cisplatin 

• INH 

• Dapsone 

• Vincristine 

• Anti retroviral drug _. _ 

Pigmentation 
of skin 

. Clofazimine, methysergide (red) 

• Nicotinamide (brown) 

• OCP (chloasma) 

• ACTH (hypermelanosis) 

• Senna (melanosis) 

. Amiodarone (violaceous pigmenta 

sunlight) 

• Zidovudine, (nails) 

• Mepacrine, digoxin (yellow) 

• Phenothiazme 

• Chloroqume ____.- 

Flu-like 

syndrome 

• Methyl dopa 

• Rmp 

• Interferon 

• Clofibrate 

• Hydralazine Heta starch (Mr. RICHJ_ 

Dysgeusia 
(Altered taste 
sense) 

1 

I 

1 

! 

• LI 

• TCA 

• Metronidazole 

• Zopidone (metallic taste) 

• Sodium stibogluconate 

• ACE Inhibitors 

• L-dopa 

Fibrous gingival : • Nifedipine 
hyperplasia , • Phenytoin 

Pure red cell • Phenytoin, INH 

aplasia • Chlorpropamide 

(Mn: PICA] • Azathioprine 

r 

Agranulocytosis/ i * Chloxapine 

Neutropenia • Thloamides (Antithyroid drugs) 

; • Deferipone 

j • Sulfasalazine 

J • Rituximab 

* Tidopidme 

1 _ ... 

Hypokalemia ; • Ampho-8 
| • Insulin 


Drugs 

precipl tat,ng 

Gout 

(Hypervrlcemic) 


Lupus like 
syndrome /SlE 



SIADH 


• Pzm, ethambutoi 

• Thiazide, Frusemide t,. 

• Diazoxide ' ^ 

• Clofibrate 

• Cytotoxic drugs (Mt X ) 

• L-dopa 


INH 

i Methyl dopa 
i Phenytoin 

Carbamazepine 
Hydralazine 
Procainamide 
Penicillamine 
Sulfonamides 
(Mn: MCH In Plastic s X ] 
Chlorpropamide 
Cyclophosphamide 
Carbamazepine 
Vincristine/vinblastine ,, 


IS °Pr 



Vaso/desmo-pressin 

■ Oxytocin 
General Anesthetics 
TCA 

Narcotics 
Jndomethacin 
fluoxetine/ SSRI, 

MAO inhibitors 
Sulfonamides 

[Mn:CVO,ATN,IN,F,MTVc 
channels are Ina pprppri^ 0 ^ 


r ^ln 


Drugs affecting prolactin level 


Adverse effects Drugs 


Demedocydine 
Thioridazine 
Foscarnet 
Methoxyflurane 
[Mn: Methoxyflurane Derr^ 

erran^ 



Drugs causing 
hypoprolactinemia 


Drugs causing 
hyperprolactinemia 


• Dopamine 

• Bromocriptine 

• Apomorphine 

• Ergometrine 

• Glucocorticoids 

• Chlorpromazine 

• Haloperidol 

• Metoclopramide 

• Reserpine 

• Methyldopa 


i 


I 



DA Anta^ 
DA depleter 


^0^^" - 

■ | p c prolactin levels, so DA agonists 

^—QOp°^ ne ■ rind v/v. 


cause 


<£*-*"-* t , 

ftp 0 ? gnd thyroid hormones T prolactin levels. 

D ,r0gen l c tinemla /T prolactin levels} has negative feedback 

HyP erpr en J0 t prolactin level causes les estrogens. 

on eftr ° g limitina ad/e of colchicine is-GI( Diarrhoea) 

— ~-- 

ausing important Syndromes 

prd9 sC 

baby syndrome — Chloramphenicol 
• Gray ‘ (In preterm babies) 

Tetracyclines 

(Outdated tetracycline can 

cause PCT damage) 
Salicylates (aspirin) 
Vancomycin 

Mitomycin-C (m/c drug), 
cisplatin, bleomycin 
Fludarabine t/t ir 
CLL 


# Fa nconi syndrome 


Reyc syndrome 
Re d man syndrome 
Hemolytic uremic 

syn drome (HUS) 

, Tumour lysis syndrome - 
# shoulder hand syndrome- 

, Hfl nd foot syndrome - 

purple toes syndrome — 

^jobius syndrome 
Sicca syndrome 
Floppy > ris syndrome ~ 


in pt of 

INH, phenobarb 

Capccitabine, 5-FU 

Warfarin 

Misoprostol 

Sulfonamides 

Tamsulosin (alA 

blocker) 


yl ’pQINTSTO FOCUS 


* Rash of infectious mononucleosis is increased by ampicillin. 

+ Allopurinol, cephalosporins, sulfonamides, barbiturates are 

a/w TEN & SJS which in later phase can cause Sjogren like 

syndrome. 

* Ceftriaxone can cause syndrome of pseudocholecvstiti<; 


Drugs causing Nephrotic Syndrome 

• Gold 

• Penicillamine 

• Captopril 

• NSAIDS 

• Probenecid 

• Trimethadione 

• Mercury 


Drug-Induced pulmonary d/s 


Pulmonary edema 


PPHN 


Pulmonary fibrosis 


Pleural fibrosis 


Chest pain, pleuritis 
Bronchospasm 


Methadone 
Ritodrine (b ; agonist) 
Propoxyphene 


Fenfluramine 


Bleomycin 

Cyclophosphamide 

Busulfan 

Methysergide 

Amiodarone, nitrofurantoin 


Practolol, Busulfan 


Tretinoin 


Aspirin, (S-blockers 



omycin causes destruction/ necrosis of type 1 pneumocytes, 
while hyperplasia and metaplasia of type 2 pneumocytes. 
Methysergide causes retroperitoneal fibrosis. 

Pergo//de c °uses cardiac valvular fihmru 

Drug-induced Liver d/s 



Hypersensitivity hepatitis 

Macrovesicular steatosis 


Halothane 


Cholestasis 

Drug-induced CVS d/s 

Sinus Tachycardia 


Glucocorticoids, estrogens, 
tamoxifen, amiodarone 


Anabolic steroids, 
chlorpropamide, chlorpromazine, 
cyclosporine, OCPs, dopidogrel 


Torsades' De Pointes 
(polymorphic 


Theophylline 
Amphetamines 
Nifedipine 
Anti-cholinergics 
[ThANA me tachycardia] 

Quinidine, terfenadine, astimazole, 
procainamide, sotalol, thiazides, 


. r ou iiUCj jUldlUl 

ventricular tachycardia) erythro, levoflox, CPZ 

QT prolongation Cisapride 
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Pitudomembronoui tnWOiO^ 


0 


Clindamycin 


» Tctraochrwr 

• Amp»cjll |n 
. l'cphjli*>P* ,nn( ^ 
[XK. ft»r treatment I s 


c cause) 

Metronidazole 


> Vanct>m>cin 


r s »„ n ,ibMi'eff'«i<‘'' n " i,h 

• f liuvoqumolonev 

• Aminoglycoside, 

• Bcu-Uunuse inhibiH'r 


DISULFIRAM 

• Dmilftram inhibits aldehyde dehydroguw* 
Alcohol 


iUttfhJ 


4 UP 

fmh'Ortscmf 


A'JehyJf 

Jekr^vgrm^* 


Aldehy Je 

lh*ufr >*« 


Acid (Formic'Acetic) 


Drugs causing disulfiram reaction (Alcohol 
intolerance/ Deterrents) 


• Prcvarba/ne 



• Mctrcc:<b/oie 

• Su!/brU.mxJCS f 

• Gnscofulxjn 


• Cephalosporins (Ccfopera/one, 
cefamandolc. ccfotetan) 

• Moubctam 

• Chlorpropamide 

• Nitrafczole 


jlidonc 


• (Titrated calcium 


• Fur3Z01 '^ " * chlorani Phcnico| Carbi, hid 5 

• Mep jcnnc 

;„G-6-P D deficientS 

Antimalarials 
Primaquine, quinine, Pa 

• Most sulfonamides ( 5 U | f rt1a/ Po n , ' 
. Analgesic & antipyretic 

(Aminopyrine, ASA) 

• probenecid. 

Antibiotics e.g. Stre pt0rT1Vri 

Mif r/^fi ir.infrtipv C. rL| n 


Drugs 


Drug 4 

frequent 

(, e molys* 4 


causing 


Drugs which 
cause hemolysis 
less frequently 
(Can be used 


with cau 


tion) 


V 


Nitrofurantoin, Eurazoii d ^' n> %. 
Oral hypoglycemics (r 0 lb 
chlorpropamide) 


lorie 

ut arn 


'icJe 


£ava beans. Moth balk r n 

-i_^Phth,i 

Chloroquine, mepacri ne 

• Sulfadiazine, Sulfafuraz 0 | 0 

• Aspirin, phenacetin 

• Chloramphenicol 

• Ascorbic acid 

• DAL 


%) 


ifiV 


uSl j^JVi |GALOBLASTIC ANEMIA 


point? 
5lV Itlultosc 

D\ 

nnr 

n -tl>ulW 


Sulfonamides. 

Dapsonc.PAS 

FA 

Pimcthoprim 
Pyrimethamine 
- Progttanil 

Mix. pentamidine 
Trimeterenc 


TUFA 


Polyglutamate 

Phenytoin 


Mono g 


utamalo 
- OCP 


• IV: 

Sodium pentothal, propofol, trancxamic acid 

1st dose effect is seen with 

• Bromocriptine (marked I in BP) 

• Prazosin (postural hypotension) 

• Gold (postural hypotension) 



MECHANISM OF ACTION OF DRUGS' 


Drugs acting on microtubules 

• Vinca alkaloids 

• Colchicine (mitotic inhibitor) 

• Paclitaxcl 

• Griseofulvin 

• Mebendazole / Thiabendazole 



• Estrogen 

• Rmp 

• Penicillin 

• Prednisolone 

• pyrimethamine 




Qynaecornostio 

» Spironolactone 

• Cinielidmc 

• KTZ 


Oligospermia 

0 chemotherapeutic drugs esp. cyclophosphamide K 

therapy in Hodgkin's lymphoma. ’ ,,,p 

• Reversible oligospermia is seen in mclhotrcxaic use 

• Ketoconazole, cimctidinc, spironolactone. 

• Spironolactone : It has similar structure as lcstost crt , n 
so it blocks testosterone receptors and causes imp 0 | Cn ^ 
gynaeeomastia in males. 

• Cmetidine : It inhibits binding or OUT to and ro ., ri 
receptors -> causes impotence. It also 1 estradiol 
metabolism & T prolactin levels -> causes gynaccomasm 
(in males) and galactorrhoca (in females). 

• Ketoconazole : i Testosterone production by inhibiting 
17-a and 3-P hydroxylase and it causes impotence i 
gynaecomastia in males. 


Absorption in jejunum 


Phosphodiesterase inhibitors 


DNA metabolism also causes 

6MP, azathioprinc 
5- FU, cytosine arabinosidc 
Procarbazine, I iydroxyurea, 
Zidovudine, Acyclovir, and 
Primidone, N,() 


prugsP roducln9 


priapism 

Rhabdomyolysls 

Trazodone, papaverine 

Levostatin, p.cmfibrozll 

Urinary retenticn 

Anti cholinergics, TCA, Phenothlazlne, 
Some antl-hypcrtensivc 

Urinary Incontinence 

LI 

peptic ulcer 

Salicylates & corticosteroids 

Parkinsonism 

Phenothlazinc 

Osteoporosis 

Heparin, phenytoin, LI 

DIE 

Hydralazine 


Drug producing pain & necrosis on injection 

• IM: 

Cardiac glycoside, quinidinc, Iron sorbitol. Progesterone, 
Streptomycin, Tetracycline 


Drugs wl.icl> impair 
^"galoblastic anemia 
. gurins MW"*' 

„ pyrimidine 

o Others 


Drugs causing 

Drugs | 

Non selective 

Theophylline, pentoxyphylllne 

PDE-III 

Cllastazolc (Used In PVD), amrlnone, 
milrinone 

PDE-IV 

Piclamllast (lll/IV), cilomllast 

PDC-V 

Sildenafil ('viagra') - > releases NO 
dipyridamole 

DLE 

Hydralazine 


Drugs inhibiting nucleic acid enzymes 


ICnzyinc* 

• UNA polymerase 
(DNA dependent DNA 
polymerase) 

• DNA dependent liNA 
polymerase 

• Reverse transcriptase 
(RNA dependent DNA 
polymerase) 

• Thymidylale synthetase 

• DNA Gy rase 

• DNA Topoisomerasc -I 


Inhibited by 

- Cytarabinc, vidarabinc, 
acyclovir 

-- Rifampicin 

-- Zidovudine 

- 5-FU 

— Quinoloncs (Ciprolloxacin), 
novobiocin, nalidixic acid 

-- Iriiiutccan, Camptothccin, 
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• [)NA Tojvn**T*Ta*e 


•II 


. A «b»0‘'"*’ " >J T‘ 

I>juniv.lii-. c r , - ruf “ cl11 
Tcnip 1 ^ 1 * c 


_ POINTS TO FO£U* 

♦ Cr 1 *oz,~ W«.M» tntercotofon of P^ A 
+ if J,i, Mportta* tot* DNA* «W 



cm i 


y/bthi 


; inhibitory 



fcrtj Uct*m #nttbtoU£* 
fCA'o'T’yClO 
t*cnttan 
V.otomytm 

C v-cVy%-r«-»<*^ 


Tramp* pU4a** 

fno)prruvjtPlf3n»fefJ« 


iMmglytojy U.' 


DRUGS INHIBITINGPROTE!NSYNIH«!S 


. The htrfct for all IhM <H» » lhc l'“ l > s " n " :s 

(poJyTihmtmo) in llit* bjctcrinl 
• Drup binding to 


30 S 

Aminogl>u»idc» 

Specimomjcin 

Tetracycline 


50 S ribosomei 
Chloramphenicol 
StrcpiogranJini 
Linc/olidc 

I.incoumide 

Erythromycin 



Amlnoglyroiide — Binds lo the 30 S subunit. 

Freezing of initiation, inhibits 
poy»omc formation, misreading o( 
m RNA. 

— inhibits aminoacyl 
attachment to A-site. 


j*urom>fi n 


Structural rcs 
l-RNA& 8cl , b ;>- Uj 


r 




Chloramphe nlco1 


r «ll \ 
C| % N r 


,,,r «i..: '1 


Macrolidw* 
Diphtheria totin 


— Jnactival 


1 


jnfzolid 


* roWIn « Peptic 

causing inhibi, ion 
Hinds to SOS rik ' v »»n. f •* 
prokaryotic Ptpij £»,’ 

"' nd ' irr,, "'i X'H 

nho,omc& inhthi, 

IH.-pti<lc chain r ron , 

r cu kary, t|"^\i| \ 

factor rf-2. , J* « 

translocation 

Hinds to 23 <j 
S ribosome & lr;,q 'or, ( 
formation of N-r c '" k ' r, W' f ^ 
-KNA-70S^«^ 

t( )| 


pTj poWSTOFOeVS ___ 

^Tetracycline Inhibits binding ofamino^T^T 

* [rythromycin & spectinomycin inhibit fr 0 „ 5/ ° f "> 

* fuddle add forms a ternary complex i n ^ h ‘° n 
bound to the ribosome together with el 0ng th * . 

_ __ i -..-w tfntv nlthnunh focr ’ 






n> ADP-bound state although movement of th ^ , 

'occurs from the A to the P site. 

+ i tnrzohd bind s to 23S RNA of the 50S ribos 0m .. 

----' -~-— 5u 0urit[ 


^attfCIngcllm^n. . j0 

,l )p ,ptidr.nllbl»tlc. h.lynty.inlkloo■»< 

1. a ****** bit! act. by inhibiting ull * 
„"^rj .ntlblnllt. Amphotericin II. "y sl '" in - 

lUmyttn 

/ole* Kctocoru/olc, itracona/olc 


Its 


Mnemonics : 1. Aminogycosidc initiates as - a 


letter (or remember strepto starts), 2. 

.. < i* I F/np inn 1 


mac 


UV» 

acrolides lides for Jocalion ] 



9.10 


penicillins 


Penicillin (i is not effective orally, has short dim^^P 
& narrow spectrum of activity, 01 *&« 


Extended spectrum penicillin 

I Aminpcnicillin : Ampicillin, amoxicillin 
2. Carboxypenicillin : Carbenicillin, Ticarcilli 


in 


2. Carboxype .. 

3. Ureidopenicillin : Mezlocillin, nzlocillin, piperacillin 


Acid resistant penicillins 

Penicillin V, Oxacillin, Dicloxacillin, Cloxacillin, Am p i cillin 
& Amoxycillin 


Jetricydine 


1 -RNA 


Penicillinase resistant penicillin 

Methicillin, Nafcillin, Dicloxacillin, Oxacillin, Cloxacillin 

|Mnemomlc: CoNDOM] 




Add Rema 
stability 


r>° 

6) 

B^‘ hine 

pn d 

procJ 

V 


(Pen 


.inePe" Q 
pen' 

M ethi« i,lin 

icillin 


0# 
H afci» in 


C\0** 


& 


picloXi 


ocillin 


. A* 01 


>xicl3V 


(Aug 1 


mentin) 


. AmP 1 


,icillin 


, Amoxicillin 

, Carbenicillin, 

Ticar/ piP era 


. Carbenicillin 


g UQINTS TO FOCUS 


Narrow 

spectrum 

antibiotic 


Longest acting 


Narrow 
spectrum Pn 


Anti- 

staphylococcal 


Partially acid 
resistant 


Extended 
spectrum Pn, 
|J- lactamase 
inhibitor 


Food 

interferes with 
absorption, 
causes 
diarrhoea 


Anti- 

pseudomonal 
Pn, not 
effective Vs 
anaerobic 
streptococci 



..." (MRSA) is dto formation of alternate 

TJw •” bindmg pr0leins (PBPs >- No beta lactam 
'° t,C IS uscful against MRSA except 5th generation 

cephalosporins. 

Important side effects - 

Methicillin -> Interstitial nephritis 
Procaine penicillin -> Seizures in high dose 
° Naficillin-* Neutropenia 
Carbenicillin -> Throbocytopenia (Bleeding) 

0 Oxacillin -» Hepatitis 



ntARMACOlOG 


DOC for Staphylococcal Aureus 

1. Non-penicillinase producing -» Pen G /Pen V oral 

enicillinase producing -» beta lactamase inhibitors 
(cloxa- oxa-, Naf- cillins) 

3. MRSA-+ Vancomycin, Ticoplanin 


Anti-pseudomonas drugs 

• Azlocillin 

• Ceftazidime 

• Aztreonam 

• Piperacillin 

• Cefotaxime 

• Cefepime 

• Ciprofloxacin, Oflox 

• Amikacin 

• Gentamycin 


• Moxalactam 

• Mezlocillin 

• Cefoperazone 

• Imipenem 

• Carbenicillin 

• Ticarcillin 

• Colistin 

• Pefloxacin, levoflox 

• Meropenem 


CEPHALOSPORINS 


□ 


^ Benzathine Pn is longest acting Pn . Does not cross BBS. 

* Procaine Pn is DOC for neurosyphilis 
*)• Ureidopenicillin are—Azlocillin, mezlocillin. Piperacillin 
4- Orally as well as parenterally effective Pn : Amoxicillin, 
Cloxacillin 

4 // a patient develops severe hypersensitivity to a penicillin, 
all other (1 lactam antibiotics are contraindicated except 

aztreonam. 


9.11 

• 1st generations are effective Vs. Gm + 

2nd generations are effective Vs. Gnr 

3rd generations are effective Vs. Gm- including 

pseudomonas (esp. Ceftazidime, Cefoperazone), cross 
BBB 

4th generation cephalosporins are : cefpirome, cefepime. 

• 5th generation cephalosporins are : - ceftobiprole, 
ceftaroline. 

• Disulfiram like reaction (Alcohol intolerance): 

° Cefoperazone 

0 Cefamandole, Cefotetan 
0 Moxalactam 

• Ceftazidime s/e neutropenia 

• Safe in renal failure/ilisease (Dose reduction is not reqd.) 
° Cephalexin 


A 
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pM-udi»m<»n.il ,n * all< ’ n n\ciid 0,n<,n ‘ 1 * 3t,l «<jcA 

. . ...td 

• <th (rciicraiion ccpbalo'P 0 " u( | of nonas. sf cri 

. ^ ,cac 
m bill*. doesn't cro '* 111 

Mccd.ng. diarrhoea 

Monobactami 

• ilii* group if' c,uJc! ' A/orrenanv a nj jCUSC djnpati‘- n,s 

• lihiheonl) beta lactam anti 11 cephalosporin^ 

having »cvi‘rc .llcrjjy to pcnicilltn or c p 

Carbapenems £ cr iDpcncm 

. Inc Wd "rlicl. .re cdlcacrous 

, fl „,I.SHU «'c»W **“ ^Aopcpd** 

• CiImmu RcurMhi m | |,^ t lriilysin oTII 

(\triihincd "i'll liuipnfli'iii In prc va " re " > 

H to increase the hall hie 


inunl.il antibwlicj »hich «* inliil'Hini! 

^rnlu-n TO* «: Imc .!««-. T--f" n “ JCI " 

pcncntion TO* are: Moxillosacin. Irovolloxacn 

.nacin lu.< hirliol CSF [««»• = P reft ' rrcl1 


gi 3 t 0 B _ 

* ..arttfia*^ lbC) ' inh,h " or 

' Inhib.'lnn 30 s riN,s - 0,ncs - 


by 


s, 


. ,<* »"' ihi0,iC ClfM * conccn,r aiinn „ -’V 

Cn <W 

j^ r " like effect I Ncom >' dn <* 1 ‘‘ 






"i, 


V 


jzc in solution ( not given t>rally) 




! Distribution is extracellular (do m >, 

StreP ,orI1 ^ C l n 11 ^°T tl,Ct * 1° TUM. °* 

# herded unchanged in urmc. 




^Streptomycin is the first line drug in t/( 


tularemia 


. Amikacin is "« M «*> drug 


of Tu 

h. 1*1 

hi 




A a | s0 used in t/lofMDRTB. 
yx'in can be 

^gut stcrlisation. 


in 


I'l 


f if 


. Nciimyci" can be used orally r„ r |, cpi , |jc 


Cnc cnli-. 


"Hi, 




Adv erse Effec ts 

l N-m blockade 

2. Ototoxicity 

3. Nephrotoxicity 


Maximum 


Neomycin > 
streptomycin 

Strepto (Vestibular) 
Amikacin (Auditory) 

Neomycin > Genta 


fobrj^ 




$tn 






• Insistence lo these drugs dcvelopes d/t 0 ( | lc f() 

inactivating enzyme. 0fl 

• Amikacin has resistance lo bacterial air) j n 
inactivating enzymes, broadest spectrum 


ar non. 


aminoglycosides. “ un 8 i 

Gcntamycin is obtained (rotn Aticotnonoxp l)ril 
Its plasma t |/2 is 2-4 hours after i/ m injectio^ 

nephrotoxic. S ' %‘J 


. In trail failure dose reduction is not required for Pelloxactn. 
nun i flow m. Trovafloxacin (PMTJ. 

• I Qs act is e against TH. Cipro. Jevo & moxilloxacin 

• Few imp s c of FQs: 

* Can cause cartiljge problems so not indicated in 
children <1$ \ rs age St pregnancy 

<■ Sjwfloxaan A Gattlloxacin can causeQTprolongalion. 

• Sportloucm & Lc'inefloxacin can cause phototoxicity. 


TETRACYCLINES 



9.14 

• These drugs binds to 30s ribosome & inhibit bindT 

aminoacyl t-RNA to A-site. Ir *' 

• All tetracyclines are primary excreted in urine. 
Doxycycline which is excreted in faeces so doxyc^ 
safe in renal failure. 



undergo enterohcpatic circulation. 
ietr3C> cl ! nLS 0 r tetracycline is impaired by food (milk, 
L\ ^^Cluvulcnl callous eg Ca. iron etc. 

'|,ud) A- rc first choice of drugs m 

Chlamydial infections (LGV) 

gic^ l3,& 

Cho lt?ra hy | a xis (DOC is streptomycin) 

oliUUC P r(1 P 
^'^^inguinalc 

^"“usisOviH'Ki^P^n’ 

P rUCC 0 fu.irnO'clincs 
'^"riaproplay'axis (Ooxycyc'inc) 

^ 3 ^ c ( J iasis (Doxycycline) 

S,AD' [ ( ,,cmKl0CyC ' inCl 


effects' 

jrftf 5 *,. & bone defect (C/I in pregnancy & children) 
pt ’ ntl1 ddrug can cause fanconi syndrome. 

E*P irC r jy S function (maximum with Minocycline) 
Vcstrbu a bcles insipid^ (maximum w 

Kjcphrofien'c 

pJ.tflocycl'W) 

j. I*' vcr cns jtiviiy (maximum with Dcmeclocyclinc) 

6 ‘ Sabolie eflect 

1 .. , v failure (all c/i except Doxycycline) 

Kidney nicV|I PAkr , 

fMnem 


onic: DEVIL l-AK] 


ANTI-MALARIALS 


^Tissue schizonticides 

A ct in the liver to eliminate developing cxocrythrocytic 
schizonts or latent hypnozoites. (e g. - I’rimaquinc) 

, Blood Schizonticides or suppressive agents 
Hill blood schizonts (c.g. chloroquinc, amodiaquine, 
proguanil, pyrimethamine, melloquine, quinine, 
halofanlrine, artemisinin etc but not primaq uine) 
Artemisinin derivatives are fastest acting erythrocytic 
schizonticidal while pyrimethamine is slow acting blood 

schizonticidc. 

• Gamctocidcs 

Drugs that prevent infection of mosquitoes by destroying 
gametocytes in the blood. (Primaquine for P. Falciparum 
and chloroquinc for Pv, Pm, Po) 

• Sporonticidal 


Drugs that render gametocytes non-infective in the 
mosquito (c.g. Pyrim ethamine. Proguanil ) 

Quinine 

• Is erythrocytic schizontocidal for all species of plasmodia. 

• Ad/e: hy poulvcemia . thrombocytopenia (antibody 
mediated), cinchonism 

• Quinine is safe untimalarial for use in pregnancy. It should 
he used for life threatening infection. 

• IV Quinine is DOC for cerebral malaria & severe falciparum 
malaria ( Artcmisnine compounds in combination therap y 
p referred now a days ) 



Primaquine 

• Il-.i? a tissue schizonticidal but not effective against blood 
Sjchjzonts (not useful as suppressive agent) 

• Effective in both p rimary and secondary tissue phases. 

• Highly active vs gametocytcs/hypnoz.oites of P. vivax. 

• Primary indication of its use is radical cure of relapsing 
malaria. 

• Irimaquine is the m/c untimalarial drug producing 
hemolysis in G 6-P-I) deficient individuals. Contra¬ 
indicated in G6-P-D deficient individuals & in pregnancy. 

• Causal prophylaxis is aimed to attack pre-crythrocytic 
phase in liver. Proguanil (falciparum) and primaquine (All 
sps) are used. 

Radical cure is required in relapsing malaria to attack exo- 
crythrocytic stage. Primaquine (for ovale and vivax) is 
added to chloroquinc/Amodiaquine. 

E3 POINTS TO FOCUS ' — ] 

For t/t of malaria in pregnancy -> DOC is chloroquine. Quinine 

can be used for life threatening infections 

Proguanil is safe for prophylaxis against malaria in pregnancy, 

and along with chloroquine for prophylaxis in low endemic 
zones. 

^ Mefloquine is DOC for chemoprophylaxis against chloroquine 
resistant or multi drug resistant falciparum malaria 
First line t/t recommeneded by WHO now a days for 
t/t of uncomplicated falciparum malaria —Artemisinin 
based combinations (ACT : Artesunate (4 mg/kg qd x 3 d) + 
sulfadoxime (10 mg/kg)/pyrimethamine) 

*> Chloroquine retinopathy is predisposed by — renal failure, 
duration of use >5 years, daily dose >3 mg/kg/d of chloroquine, 
cumulative dose >100 gram. 
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CnpinporodiA '* 4 — 


• kj’a/ar 

(LriihmanU'M) 


HugaVd *(T cni/i) • 
1 nparu>M*mn'ts 
Toxoplasmosis 


• Strong) loidiasis 

• Schistosomiasis 

• Taeniasis solium 


ANTI-VIRAL DRUGS 


• ForCMVrciimiii 


is 


• Formflucnza 

• for Swine flu 


effective in branchiolitis) & 
Palvi/umab 

— Ganciclovir (foscamct 
alternative) 

~ Zanamavir and oseltamivir 

— Zanamavir (Relenza) and 
oseltamivir (Tcmitlu) 



ForHPV 


lF N s 




K>i N mnol PJ state. 

a 

Ration o*^ iVoraI (for 

N,C ""Tcol"'^ OCbiCliViI 

inva>i'* a ' *■ 

* toct,S ’ llle which «B by 
N “‘"‘ ppoR dependent e 
mhibiun* 

Antimony compos 

stibogluconate) ^ are 

pentamidine * 

k T“ 

» —«-** arc 

n.hir Pentamidine ft- 

fccomtnendcd ] 

Mdtctone. ***** 

allupufinol also iLsetuI 

Sifutrimox or 

be/mdazolc . nT _\ 

Melarsopralol (for east afncanj ) 
Pentamidine (for west afrtcan T-) 
Pyrimethamine 
clmda 
Ivcnnectin 

Pra/u)uental 

pra/iquental 


For HBV 


lntralesi 0na i 
against 

a " d **»bw!** 
Imiquim 0( j a a 

I s also hne;, iv >ti,,„Xtl 


r 


\v«! 


'V 


X, 


For chronic HCV 

Herpes viruses 


T . '"-‘IVp U %N, '% 

Interferons c* V 

lamivudine 

chronic *!* W v 

*~*£ss si 

«tnteca-/te nt; p 0 D ^, ' 

dwudine, e >jjA 
Pttgylated i merf ';% \ 
are DOC % 0 


9.17 

Preferred Antiviral drugs for 

• For RSV - Ribavarin (a synthetic nucleoside 


Cidofovir j s 3a ^ 

b-man herpe^' > tei , 1 
analog). USe '' 


pggfSTO FOCUS; 




+ ironic Hepatitis B is treated with La mi /^ 
hepatitis Cis treated with peg IFNa + Wba ‘ 

4 . fomivirsen is the first anti-sense olig 0 nu c / eot . 

against CMV retinitis. ' e °^ 

* Most imp ad/e of abacavir is fatal hy pe 

i _ Um/i r-h si in cnfnrrt*« J _ ■ 



T PVtuac - - - ' r ' erse nsiti\j; t 

* Docasanol.a long chain saturated alcohol c /fa >% 
for herpes labialis. Acts as fusion/entry ^ Use %> 
4- Ribavarin is effective against RSV and i os , n ,„° r ' ‘'' 

-- ‘ - Ver Wr U: 


°!L 


uses. 


M/A of Antiviral drugs 


Blocked by 


enfuvirtide (HIV); 


Blocked by 

yglobulins 


amantadine 

(nonspecific) 


(influenza A) 



Blocked by 

neuraminidase 

inhibitors 

(Influenza) 

Viral 
release 


Penetration -* Uncoating 

Early protein J 
synthesis 

1 

MAMMALIAN —► Nucleic acid «_ 
CELL synthesis 

i 

-Late protein ♦, 
synthesis and 
processing 


fomivr- Jb> 


9 

K 


Anti-i 


■ed by 


pun nesip yr ^ 
analogs; Ry ' 
inhibitors 



Blocked by 


rifampin 


(vaccinia) 


Stocked by 

fnethisazoo, 

SKS-* 


anti 



-RETROVIRAL DRUGS (ART) 


Newer ART 


scr iptase Inhibitors (RTI) 


for mvT ' S a CCR5 (chcmochine rece P tor 5) inhibitor 


Non Nucleoside RTF 
(NNRTI) 


- zi dovud' ne 
‘ icitab'^ 

* Aba cavir 

* 

Stavudine 

# Sdanod"* 

* PLirricitabme 


Dela-vir-dine 

Efa-vir-enz 

Ne-vir-apine 

Eta-vir-lne 



Entry Inhibitor 


Itcgruvir is an integerase inhibitor against HIV. 

A/E of ART 


P 


PHARMACOI 




Enfuvirtide 

Maraviroc 



7/ U nP' e ' navir 

, indi' naVir 
Melfi-navt 

; Rito-navir/lopi-nav,r 

' jaqui-navir 

# Fosq^P^S 


Raltegravir 


imp 


nine 


monies to remember: 
KucleosideRTIstZiZaAb LeftSiDE: 

^ leotide RTIs : TA(I)D = Tenofo, Adefo 

, xt../'ipnside RTIs : ” vir" *»*" -•■'•j 
3 . Non- 


Ad/e 


Peripheral neuropathy 

Stavudine (71%), diadanosine ( 20 %), 
zalcitabine 

NOT seen with zidovudine > 
lamivudine 

Pancreatitis 

Diadanosine > Lami 

Lipodystrophy 

Stavudine, all Pi’s except Atazanavir 

Lactic acidosis 

NRTI’s 

BM depression 

Zidovudine 

Myopathy 

Zidovudine 

Hypertriglyceridemia 

Ritonavir 

Steven Johnson 
syndrome 

NNRTI, Abaca, Virs (Amprena, 

Daruna, Fosamprina, Tiprana) 


POINTS TO FOCUS 


i Nuc-— 

*" . Nucleoside RTIs 


Non .r,- is the middle word in all 

nNRTI i.e. Delavirdine, Efavirenz, Nevirapine [except 

enfuvirtide] 

p] S •" navir" is the last word in all Pis 
5 Entry inhibitor is : Enfuvirtide] 


Metabolism: 

ucleoside RTIs : All NRTls are metabolized/excreted by 

/n nninctmonk in f* ‘ i v 


+ Lamivudine and Emtricitabine are best tolerated NRTls. 

Stavudine has max m chances of causing lactic acidosis and it is 
most strongly a/w lipodystrophy among all NRTls. 

Pls( virs) are metabolized by liver and can cause 
lipodystrophy except atazanavir. 

* skln rashes are seen with NNRTIs. 

Nevirapine can cause SJS and TEN. 

4- NOT effective gainst HIV-2 : Nevirapine, efavirenz,enfuvirtide 


] 


1. Nu 


^ U v.- - V] 

kidney (Require dose adjustment in renal failure) except 
abacavir. 

2 . protease inhibitors (Pis): All are metabolized by liver (cyt 

• p 450) & cause lipodystrohy. 

• f/i/irv/rt/c/t' is synthetic peptide which acts by binding 
to HIV-1 envelope glycoprotein (gp41) and preventing 
fusion of viral and cell membranes (fusion inhibitor/ 
entry inhibitor) but not active against HIV-2. Given 
subcutaneously. 

• Efctvirenz is an NNRTI, which acts by inhibiting HIV-1 
reverse transcriptase. It is the drug which can be given to a 
patient of HIV who is already on ATT. 


Combination which should be avoided are 

Lamivudine + Didanosine: Clinically non-additive. 

• Lamivudine + Zalcitabine: In vitro antagonism. 

• Stavudine + Didanosine: Toxicity tes (lactic acidosis). 

• Stavudine + Zidovudine: Pharmacodynamic antagonism. 
[ Mn : L-D, L-Z and S-D, S-Z] 


haart 

• Includes use of 3 or more drugs of which 1 or 2 are NRTls 

• May be 2 NRTls + 1 PI or IN RTI + 1 NNRTI + 1 PI 

• For post exposure prophylaxis: 2 NRTI (routine exposure 
or 2 NRTI + l additional drug for high risk exposure. 
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0»> . *££* 

rcv-LTivti t> tv N y 

.c^ ».th HIV m wu „„ «!*>"' 

.ART ^ f- "Zf* TOF.3IC*EFV 

-^ Rn, "i: r ^r^-:;r;^ 

• Ur • m ' h iS SVP and EFV. *< »« 

• NNRT1 dmft. x> 

j^in-J HIV-2 nmtTl who arc h *^ 1 

. for LW HIVTI) cR-m wcJ «R 

K ‘ top,c,n '" 

Uhcn using of J ^• ed - 

ih.HiIJ Nr suNtituuM * ,lh Rl J “ onJ | co triaiTioxazolf 

. Drug useful for K ?' A ^j^ nUm id,ne. 

I DOC) A. intermittent inhale I* ^ z jdovudine. 

. Drug Ufe .n P"^ Nevirapine c/b used to 
Altrnumcl> *>ngle do>e -W ^ ^ E f a v.renz 

proent vertical transmission Delas.rd.n 
should also be avoided in pregnanes 

Anti-Tubercular Drugs: Summary 


. Thioacetazone should not he used in H 
'use it causes serious toxicity J Po sl 
K .. ^—hepatitis, dermatitis' ^ 


because it causes serious toxicity. ^ ?% r 

effects 0 ,e-hepa.,..s. denna,i, is . Sj ^ itijjV 
" ’ ar M , V' 


depressi° n 

_ Jpo jNT STQPQgPS 

i! T by 

cyclophosphamide. ^ 

+ ,**«* «««■«* ° s ° p t° r '" oco ‘"'^ „ °S 

rc>fec»e inhibitors except Nelfmavir. b °o S(e 

* £ n/u v/rf/de «/us/on inh/bifors, w/,; c/l b/ > 

into cells. Uh ' 

v. Jesamorelm is an analogue of CHR H . 0 

abdominal fat in lipodystrophy. 



\ 



ANTI-TUBERCULAR 


9.19 l 

♦ Safe in li ver d/s 

Azithro/ Clarithro. Ethambutol, Rir a b utin 
Patient with hepatic d/s should be treated 
Streptomycin (If required INH + R mp c ''"Sp? 



Property 


. Mos.etf«l..eV. «»«t/t»<* ro "' s 
tac.ll. ; POP" ls,,on 


Acts on cell 


• Crosses BBB 


M/A 


• Other features 


• Ad/E 



• Acts on medium | acidic/ basic 


(penetrates all body 
i cavities) 


: inhibit mycolic acid 

I 

synthesis 


Max'" drug 
resistance in India 


Derived from 
Strepto. mediterens 


I Sideroblastic anemia 
j Pellagra like rashes 
I Optic neuritis 
I Peripheral neuropathy 

SLE / lupus 
Hepatitis 


Res p-, cutaneous 
abd-, flu-like synd 


Contraindication 



Fulm. hepatitis 
Hyperuricemia 


most 

hepatotoxic 


Liver d/s 
Pregnancy 


Optic neuritis 
Hyperuricemia 


Ototoxic & || 

ves tibulotoxi c 


Pregnancy 


s« ftl “ Absolutely safe) > R mp 
* Djf 3 h utin , r ithro. Ethambutol, INH. Pzm, also 
■'* ir0 - C 3 , CRF ■ 


. z ith r °’ jfj 

iirw n+ pzin ( + Etham for 1st 2 month) 

1 >’ H Pregnancy 


\r* g nrcC 11111 J 

, S* f * n P I treatment regimen should consist of INH, 
# ^ ^TeMB. Although all of these drugs cross the 
gif. 311 the y do not appear to have teratogenic efleets, 
placenta- > ^ hannfu i (congenital deafness) and should 
Strep torn> , p7 a c /b given safely acc/to WHO. 

. be us ed 1 
r °nf Guid elineS 
CpC mien in P re 8 nancv • 

Rmp x 9 month (+ E,hambuto1 for flrst 2 month)] 
INH + mV infected patients --4 drugs 

drtipn in 1 __ , 


p.eg‘ rrl ^p^ ut j n + pzm + E/S for 6 months 


! important 


lSH+ tazone (Amithiozone) is avoided in HIV infected 
[f hiaCe b/o f serious G.I. & skin toxicity], 
p 3tientS ed psjH therapy can lead to pyridoxine 
i prolt> n & peripheral neuritis is the most ir 
deflC de n p C e ndent ad/e of INH therapy. 
i0SC Joxine is S iven pr°PMactically with INH to 
• F)f! nt ne urotoxicity (It prevents formation of hydrazone 

Lxiccomp leX ) 

rr which cross BBB: Pzm, ethionamide, cycloserine, 

t A* J 

•gg MTSTO FOCUS, . -] 


gJpolN 


- ^ ost effective regime for MAC: REC (Rifabutin + Ethanbutol + 

clarithromycin 

* Heuropsyciliatric manifestation are seen with - Cycloserine 
,INH 

+ A H 1st line ATT are bacterocidal except ethambutol. 


2<j yHUIJIIMiWSff 


M/A 


Voriconazole & posaconazole are more effective 
against aspcrgillus. Caspofungin is elTcctive in invasive 
candidiasis. 

Candins act by inhibiting fungal wall synthesis. Active 
against Candida and aspergillus. 

Voriconazole is a broad spectrum triazole effective 
against invasive aspergillosis, resistant candidiasis, 
usarium, febrile nutropenia unresponsive to 
antibacterial therapy. 

Itraconazole is used IV or oral . In oropharyngeal 
candidiasis. 

AMB (Amphotericin -B) DOC for cryptococcal 
meningitis + HIV. 



PHARMA 


9.21 


anti-histaminics 



Agonist 

Antagonist 


SM, CNS 
endothelial cells 

Histamine, 

promethazine 

Chlorpheniramine 


Gastric parietal 
cells, cardiac 
m/s, 

Dimaprit 

Ranitidine 

H 3 

CNS 

origin cells 

(R) histamine 

Thioperamide 

Clobenpropit 


Hemopoietic 

Clobenpropit 

Thioperamide 



1 Drugs that disrupt fungal cell membrane 

_ AMB, K.TZ, Flu, terbinafine (Polyenes & azoles) 

2 . Drugs that inhibit mitosis - Griesofulvin 

3 . Drugs that inhibits DNA synthesis - Flucytosine 

i Topically used anti-fungal drugs are — Clotrimazole, 
Econazole, Flucanozole, Miconazole Nystatin etc. 

• Anti-fungals which are used only orally — Griseofulvin, 
KTZ (not by other route) 

« Tioconazole is topically effective for nail infections 


Quickest acting — Terfenadine 

Longest acting — Astemizole 

Least sedative — Loratadine > Astemizole 

Azelastine is topically active anti-allergic drug. It blocks 
H, & LT receptor. 

Rupatadine is recently introduced antihistaminic with 
additional PAF antagonist property. 

Ebastine is a new second generation non-sedative anti¬ 
histaminic that is converted in carbostine. 

Non sedative anti-histaminic compounds are (N-ALCAT 
Astemizole, loratidine, cetirizine, azelastine, terfenadine. 
Terfenadine is a/w Torses de pointes (ventricula 
tachycardia)when given alongwith drugs that inhib 
metabolism like erythromycin, KTZ. 

• DOC for various sicknesses 

Motion sickness — Hyoscine (transdermal patch) 
— Cyclizine, Meclizine also usefu 
— Meclizine 


Sea sickness 
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Morning *>ckr>css 
Mountain sickness 


Dicyclomine (better). 

Promethazine 

Accti/olimidi 




Pure 


an tag° nists 


; iock a u opioid ^pl^ E.g. N 

N3ln,ercnOn»">'f a,0,I «' c > 


no 


r 


Histamine 

• S\nthcM/cd from histidine c ells like 

• skteu-d f> m*.. cells, bW* and other 

gastric mucosal cells and brain cells. 

• Functions : 

1. Via H. receptors - . e || s 

T in pastnc acid secretion through pa . jon 0 fviscera! 

2. Dilatation of small blood vessels, con 

SM (bronchospasm). , hypotension. 

3 Also related to arousal, sexual r 
and sensation of itching. 

Anti-tussives .. . r 

stretch receptors -► Ben/onanatc. 


OPIOIDS 


9.22 

Properties of opioids & related drugs 


. Endogenous pepl'<l«: Endorphi ns ha l\| 

Lhiledvnon>hinsnclma,nlyo„ Kan 'h> ljot l , 
8 recent- Nociccpun acts „„ orph anin ( "X,\ 

receptors- . U,r J, lt Vi 

. n huprenorphine analgesta , s e00(| _ 

rcsp iraloo depression is there rv| lich js ^ 
naloxone. ^ 




• Pure agonists 

Morphine, methadone, meperdine, propoxyphene, 
leverphanoL codiene 

• Partial agonists (Weak agonists) 

Buprenorphine. butorphenof 


|T» POINTS TO FOCUS~ 

*)• Naloxone is used for t/t of opioid overdose (e g ;r 
induced constipation). DOC for morphine toxicity. ^ 
+ Naltrexone c/b used for rehabilitation of alcoholics (i n l; 
alcohol dependence) 

Methadone (or alternatively buprenorphine) c/b U5fd „ 
opioid maintenance. 

+ Nelmefene has longer half life than naloxone. 


• 0 ids act through mu (p) receptors located in 
i ‘ Jur " 1 °. P .!atinosa present in D11C (dorsal horn cells) of 


> nt T 

.-jfljl c0 ,/ effects of Opioid receptors 
• P . r ioW C ‘ — 



Analgesia, 

Dysphoria 

Constipation 


Spinal Analgesia 
Modulation of NT & 
Hormone release 


Sf d^ |0n 
M ioS *'| r igid ity 

progressing to severe stifTness d'to opioids is 

* M /s ^ f its effect on mu (p) receptors. 

KC3l ' S |'°nol is the only opioid preparation available in 

* Pl,,0 i r f 0 rm« l3,ion - 

n ‘ lS ‘ h-ne is an agonist on mu. kappa, and delta receptors 

* E ,orp u ' a , a flinity for all the 3 receptors. 

and its congeners are mu (p) receptor agonists. 

* FC °!Sic efficacy is different 

,f,il > f cntaniI = rcmi f entanyi > n,or phine 

> f enhmiI > mor r hinc 

f^tanyl is thc most P otent °P ioid ana, Sesic (10 times 
Su Cn fen(any , and 1000 times more potent than morphine, 
'I'hereas pethidine (meperdine) and propoxyphene are the 
" hL otent .Alfentanil is seldom used now. 
p pavarine has least narcotic potential. 

* ^.pethidine has seizures inducing properties. 

* y( C ptazin°l. dezocine are agonist / antagonist opioid 

* yI fptazinol is a partial opioid agonist. It i the Jarisch- 

* Herxheimer reaction in Louse home relapsing fever. 


anti-epileptic drugs 



• Exhibits saturation (zero order) kinetics. Kinetics 
changes from first to zero order within the therapeutic 

concentration. 

• Enzyme inducer - Phenytoin is a potent inducer of hepatic 
microsomal enzymes & induces metabolism of its own 
and of carbamazapine, warfarin, steroids, thyroxine, TCA, 
doxycydine. 



Durgs inhibiting metabolism of phenytoin (causing its 
plasma concentration to rise) are — valproate, cimelidinc. 
cotriamoxazole, INH. 

• PPB is 90% (very high). It should not be given i/m. 
Fosphenytoirt is the prodrug given by i/v route. 

• Uses: 

All types of partial seizures. Generalized seizures & status 
cpilepticus also respond but it is not used for absence 
seizures. 

• Ad/E 

Cj\S : Sedation.seizures, cerebellar symptoms at toxic 
doses (ataxia, nystagmus, diplopia, vertigo etc.) 

Ilemat Megaloblastic anemia, vit K deficiency, vit D 
deficiency (Rickets and osteomalacia) 

Skin Hirsuitism, rashes, coarsening of facial features 
Others Dupuytren’s contracture, pseudolymphoma, 
osteomalacia, gingival hyperplasia. Hyperglycemia 
because phenytoin is an inhibitor of insulin secretion. 


Newer Anti-Epileptic Drugs (AED) 



M/A 

Remark 1 

• locasamide 

Slow inactivation 
of Na* channels 

Adjunctive t/t 
of partial Sz + 
2 °generalisation 

• lamotrigene 

Inhibits voltage 
gated Na* channels 

Monotherapy in >12yr 
partial Sz/GTCS 

• Levetiracetam 

Binds to 
synaptic vesicle 
glycoprotein 

2A (SV2A) 
receptor 

Effective in 

IGE (Idiopathic 
generalised epilepsy), 
Kindled Sz but 
ineffective in PTZ 
induced Sz 

• Rufinamide 

Acts on inactivated 
voltage sensitive 

Na* channels 

Adjunctive t/t of LGS 
(tenaux Gestaut synd) 

• Stiripentol 

Inhibits GABA 
transaminases —s 
TGABA in brain 

Dravet syndrome 

• Vigabatrin 

V-Irreversible 

GABA 

transaminases 

inhibitor 

DOC for infantile 
spasms a/w tuberus 
sclerosis complex 

• Topiramate 

Weak CA (carbonic 

anhydrase) 

inhibitor 

Broad spectrum anti- 
conulsant activity in 
maximal electroshock, 
PTZ induced/kindled 

Sz 


A 
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• .\vv\jinsV 


RUxLsT type Ca“ 
channles, activity 
dependent Na* 
channel 


JME, LGS 

adjunctive role 


CNS DRUGS/RECEPTORS 



Antagonist 



GARA A 


• ^5 use i mol 

• Ethanol 

• GA Propofol, 
BZD. 

barbiturates 


• gicuculline(AlsoDl 

antagonist) 

• picrotoxin 



I POINTSTOFQC^: -— m acts „ 

ASA ts the inhibitory neurotransmi 


xTros/ny Ct conductance. . impedes 

>MCM ft* carbolme) is inverse agonis a 

IA5A action. f 

lumannil is competitive antagonist at B • 

’icrotoxin blocks Cl- channels non<ompebtn^ 


u i, c. those with liver ds 
T> preferred in elderly & ‘ho old . LOx 

razepam, oxazepam, temazepam [Mn. 

azepam. tamezepam. triazolam, m.dazolam (MOL 
nger acting BZD -* Flurazepam 

ortest & fastest acting BZD -> Midazolam 

txiolytic and anti-depressants - Alprazolam 
azepam generates active metabcdues as slow 

mination, and tend to accumulate with regu 
eferred in elderly with liver d/s. 


POINTS TQ FOCUS. 

O i fi Dj T cAMP while D } DjD 4 icAMP 
*>■ Non-BZD non-sedative anxiolytic drug is - 


> Buspirone 



QoreO to* 

Agonist 


Dopa m ' ne 

Fenoldopam 


Bromocnptine 

Pergolide, lergotrile 

Buspirone 

Apomorphine 

Cabergoline. 

Quinazoline 

~qJqTZ 

Roplnirole, Pramipexole 



• C>, 


sis 

• O 


P'gradationofLevodopa 

Levodopa 



D * Xx,r baxyl asc 


Y 

DA 


MW 

NA ■*"* 
DOAPC 


cosrr 


Y 

HVA 


peripheral decarboxylase imiuccr 


PYRIDOXIN! 

• Abolishes the therapeutic effects of Levodopa 


• 4 - on-ofl phenomena 

Peripheral [extra-cerebral) Jeearbaxvlase inhibit 0r 


parkinsonism 


(ystcaminc 


Central 


TARBIDOPA/ benserzide 

• | therapeutic effect of L-dopa by j ing plasma 

decorboxylation of L-donaV i '' 


iy 


. lg induced parkinsonism - 
p OC icS (Henzdtcxol/Tritlu) 

* atiii^^tonism in young -> Ropenirole. pramipaxole 
for .nrssion in parkinsonism -> Selegilline 

* pri ^ Tolcapone : 

* fottf f,| P 0 0 ' lcn t reversible CO\rr inhibitors 


Udepletes somatostatin. Useful m UuntmgWsdisease 
# “ u7 "‘ v Newer SNR 1 antidepressant 

t < tut; int. Newer short acting atypical anti-ps) ehotic. 

Serotonin Syndrome 

Lite threatening condition d to excess serotonergic activity 



rtUKMACOlMl 


e im er 


•$ D/s 


A 1 **’* .. pn Rivastigmine and develops depression TCA 

-vot a 1 


. ^“^indicated 


peripheral decorboxylation of L-dopa). j es ^ 
requirement of L-dopa 
| systemic toxicity of DA 

So. In It of Parkinsonism. L-dopa is combined 
Carbidopa 

L-dopa ■rCarbidopa combination does not 
involuntary movts, behavioural problems, p, v ,' 
hypotension 


. *•' 


jicco no - s sC iecti'*-' acetylcholinesterase inhibitor. 
nootf ** 1 r.alantamine are other useful drugs. 

* .*it»nunv. =• 


in (. NS and peripheral serotonin receptors. 

• Caused by 

° SSRls 
° TCA 

° Sumitriptnns 

(NO 1 caused by R1MAS i.e. reversible inhibitors of MAO) 

• Lt: DOC is cyproheptadine. 


* F ° f Zace recurrences an 

. 111 

L lnK tiranl er acetate (Resembles my elin basic protein) 

' C ^ tl hich slow the progression of disability in relpsing 

* ^'c'nanded disability status scale.EDSS) 


Sclerosis 

acute at 


|^|p]6 1 

^ U te attack: Steroids (l'v pulse methyl prednisolone) 


Serotonergic (5-HT) receptors & Drugs 


Agonist 


; and exacerbations: 


N ,^Expanded i 
I ylitoxantrone 


Non - 
selective 

Selective 

1A 

(Anxiolytic) 


Antagonist 


LSD 


1 ^clorhosrbamide 

~^ t! »r uU ni»b : Mab directed against adhesion molecuh 

' ‘ a 4 integrin. 
limod 


1B/1D 


DHE 

Ipsapirone 
Buspirone, geplrone 
(Used in chronic anxiety) 

Sumatriptan 

(Used in acute atttack. of 

migraine) 


j FinS° 

in Stroke 


2A 


Drug* 


Storcit : Improves microcirculation in diffuse axonal 
Is most recent DTI (Direct thrombin 


injuiy- 

« Dabi£ a,run 

inhibitor) used in prevention ot stroke. It is a blood thinner 
recommended in non-valvular atrial fibrillation. 
\imel a S a,ran : ls als0 F>Tl ^ Dircct thrombin inhibitor) 
fust member of its class. There is no antidote once acute 

bleeding develops d to its use. 

, idraparinux : Is a LMW heparin with long t, r 


Ketanscrln, 

Ritanserln 

(Used in 

hypertension) 

Risperidone 

Cyproheptadine 

Mclhyserp.ide 


2A/2C 


Clozapine 
(inverse agonist) 


Clozapine 


5HT. 


(setrons) 


OtherCNS Drugs 


• Uj melton: 

Orally active hypnotic drug used in I't of insomnia. 
Acts on melatonin receptors -MT, and MT. . Exerts 
sleep promoting function without drug abuse liability. 
Metabolised by CYP 1A2. 


MCP 
Ondansetron, 
Granlsetron, 
Troplsetron 

(Used in 
chemotherapy 
induced vomiting) 
Alosetron 
(Used in IBS) 


5HT. 


Cisapride (Used in GERD) 
Renzapride. 

Tegaserod (partial agonist) 
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POINTS TO FOCUS 



UMACQIKY 


SH r mW 

rceptor 
acute attock 


■T Scrtrulmc. Jhiaurtmr : are 

OCR depression. /<r ffce ptori. 

•} Cla/apine have additional offinity for * attack °f 

5 HT IA . i0 aqonist sumitrlptan Is used in 

migraine. ... 

* Cisapride da not have extra pyramldaltldeejj^^ 


9.25 


OPHTHALMIC DRUGS 


Brlmonldlnc 

• Clonidmc congener. 

• More selective<», action { it, <V .. ..-rll iis long 
. Otul.ir s'e are less. Used for hell*slicwt term in ttT ns 

lenn control of 101 . ( J aqueous producli 

• Causes drowsiness, anterior uveitis. 

Aprodonldlno ^ ^ 

• Polar clonidine congener used topically to' 

glaucoma surgery (laser trnbcculopl.ist} nu ^ 

• i aqueous production in the cilhary My . • 

. Action, lid dennatili., Ming. »«l«r 

conjunctivitis, dryness of mouth. 


ydlWTS'T^o cusL 

^7 .agonistPlplvcfrlnr Trs trabecu 
> it blotter i cs aqueous production. 
\ niflaptost an d Olopattdlnearc *•'- 


CVS ANDDRUGS 


IONOTROPS 

Epinephrine v/s Norepinephrine 


Eplncphrlna(E) 


• Receptors a i “< IM 1 / 

• Metabolic 





• Tc-amp 

• T llpolysls 


<». (I 
(No j| 1 

t ,0c, s 

T c -AM|. 


T Blycogenolysls, 

T glyconeogenesls 
1 Insulin secretion, 

Hyperglycemia 


• on slowl.v. / tSDPlDDP, 

SC Injection T mean OP K, 

tachycardia 

* On rapid l.v- T $DP T DltP , 

Injection f*dl In M0P 

Local Vasoconstrictor 


(i «<r 

Hefiex b rj 


r,lt) yc,i 


‘•'(In 


S^lcto h 


Brlnzolamidt 

• Topically active reversible and non-co.npclilive carbonic ( i 50f}ro t C rcnol) causes (no n . aaj 

anhydrasc inhibitor. Specific for C A-ll ^ | gjj|> | J, pup & mean HP I 

• More selective <i, action (> y n t ) 

• i aqueous production. AfterAdr administration: j 

0zurdcx • Iftt d)lockcr(cg-ergolnntinc, prazosin) i s gi vcn , 

. . , , /) 7 mu HP k/as vasomotor reversal of Ddc " 

• Intravitreal dcxanielhasonc tmpan us ■ ♦ ]fp - blocker c.g. propranolol is given — ii< )rmi | r 

i " jcCti0n ' , ■ auvn „ crvo and and it is k/as vasomotor rc-rcvcrsa! of Dale ' 

. Used for mn.br «lcm. foltovin* BRVO or CRVO _ IXX ; for «naphyl«xis is adrenaline. 

. ZZZ"*"””- * Adrenaline is used willi -► l.i(j,>ocninc/xyloeninc. 

POF.i/analeg which l 10 r by facililaling aqueous • Adrenal plieocliromocyluma -» Mainly cpiiK-phrm.n,! 

drainage by ting uvcosacral outflow. Used in glaucoma. is Ted. 

• hop'vrytunorwtw # ^^a-adrenal pl.eochromoeytoina -> Main,). J 

Similar to latanoprost but it docs not cause pigmentation. epinephrine (Nh) is Ted. 



,ilrc"" 


line 


L , j N ihc main ncurolransmitlcr in sympnthclic 


.« nb "'- 


r 


ijit g 


i rrtfl/rt/y 

pfM* 

# /**. Itarlcrl-- 

i/hfl ,H * ii ir loa<l (mluil-ililators): Nitrates 

; path I’* " 


.ediid^O 1 

’ ...dilator*): Ci I N. tsosorbide nitrate 

/ /|V'//fI'* 

. . .. 1 .,-tlihnors): I lydrula/.inc, CCII, minoxidil 


bU ta rT) * ne 

P ° .jne consist of two isomers- 

. P‘ ,h,|llll, . r js potent |l, agonist & u, antagonist 

(U i!il>,,U r k a potent u, agonist cnpahlc of 
' ■uitncr 'a 


eaiisjnii 


(•) v j,soeonslriclion. when given alone. 
sit, ' illC |ly pi‘"" inonl ncliwn ol clinical significance is 
Tl> c ° M ( ^ ) f„ n r of cardiac cord rad inn and out put without 
^fieant clianuc* Jii-JiearUiitc.—UlLjind.pcriplierol 
.. (no vnsmlilalation or vasoconstriction). 
*^Huti vc| y selective |l, action so no cITect on bronchi. 
II h ,,H rt ‘. js „ derivative of dopamine hut no I), 0 r I) 
i)obti |fll11 t 

action- I 

•fggjCTorocu 5 - | 


(ori for NA. Adr, and DA(dopamlnc) all belongs to 
+ ReCeP ntln , /seven pass receptor family. _ 


iC rpent 


p|G OX 1N/P 1 G 1TA L IS 

depresses nodal tissue (esp AV-node) and its 
iTccts mimic vagal cflccts c.g. J-1IR, TaV nodal delay 
\ c It is used to lower rapid ventricular rates in Al' (when 
rial rate 300-500/min). 

, Digitalis lias +vo inotropic it cardiac stimulant effect on 

• a || parts of heart except AV node. 

• indications oT digitalis 

1 cilP with hypertensive & coronary artery disease 

2 Supraventricular arrhythmia (A.PI & AP) 

3, PSVT 

• Digoxin is inellective in -> Prevention of automatic atrial 

tachycardia 

• Digitalis does not cause -> Vasodilatation 

• pigoxhi toxicity 

0 Inhibition ol'P-glycoprotcin may play a role . 

o Precipitated by -> Hypercalcemia, hypokalemia. 

hypomagnesemia, hypo/hyperthyroidism 
o M m-patvxysmal atrial tachycardia is characteristic 
& ventricular bigemini is the m/e arrhythmia seen in 
digitalis toxicity 


Digitalis causes 2" III block, Mobil/ type I (It does | 
not cause -> Mobil/. - II block A: atrial llutlcr) 

Digoxiu is safe In liver d/s because it is not metabolized 
’y liver. Hot in renal d/s dose reduction is required. 

11 lowever Diyjtnvin (lose should be reduced in liver disease 
because dlgltoxin Is metabolized by liver, digltoxln Is 
»u«t lipid soluble curdlne glycoside) 
toxicity/ Scrum concentration of digoxin is raised by -> 
Quinidino, verapamil, amiodaronc, propafenone, 


nitrates 

Cai ' sc ‘lirect nonspecific SM rclaxn" ( veins > arteries). 
Coronary vasodilation, anlispaslic action in coronary. 

C ause both preload as well as aficrload reduction -> i 
cardiac wotk & Oj consumption. They favour redistribution 
ol coronary (low to ischemic areas in angina patient, 

I hey dilate cutaneous v/s of face ( Hushing) and meningeal 
v/s (headache). Splanchnic and renal blood How k. 

• C/b used in : 

lhc treatment and prevention of angina nltnck/sngma 
pectoris 

Acute coronary syndrome, acute pulmonary edema, 
lcl\ ventricular failure in the acute stage of myocardial 
infarction, unstable angina in lor injectable forms. 
Hiliary colic. Achalasia cardia/ esophageal spasm, 

° Cyanide toxicity 

Mm poin ts tofocus l 

* Pcnta Erythrltol tdranltratc (PCTN) longest actlnq. 

’V M/A of nitrates -> Nitrate gets denit rated In the smooth 
muscles to release NO > activates cCMP-> drphosphorylatcs 
MLCK -> relaxation occurs. 

^ All nitrates undergo extensive first pass metabolism except 
Isosorblde mononitrate. 

y Tolerance to hemodynamic and antl-lschemlc effect develops 
soon if they are continuously present in the body. It Is due 
to reduced ability to generate NO because of depletion of 
cellular SH-radlcals. 

* GTN is shortest acting nitrate. 


u,selective: Phenylephrine, methoxamine, 
a + (I- agonist : Mcphcntcrminc. Used to prevent/ti 
hypotension induced by spinal anesthesia. 
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j, H( . on |W ' K ' rli/MincI Mix lu-r s 


Ullii'l" 


■ t ( t»livk»r 


p M /„*lnr 

IpfU/ixt'l 

in 


Alfu/0*l» 


Huu/lnUr-MlM^ 

(au«p nci'i’V 
nh *yniln |,,,p 
* frliopifl'IP 
rjji iilatM'l 


«J p<j|N« TO FOCUS 

* (5wIw/rfto»W fr,w l» Is A/#6/^ 

v,.r,//e //«*" (,n - rlrl,lvr 11 No(kl '>u(n11„„ 

.> ( im <,hl)iult"i* l, 0 ,tl,ctln, ll\l‘l(Kkrry 
A(ftmtalol l» nn 11,1 uttlvIUn 'Cunli (ltr i 

mthomlmrlk (it tlvliy, lipid solubility ^'% ,, 



yytvp ii 




X 


I I» ( bltxfcpf 


Yohimbine 

IdA/uiln* 


Caelum Clmnnol-blockcrs (CCU’s) 

• Ilicfc life •* lyres of culdum clinmicls ()| 
sens Hive l.-lype elnmnols mo Mocked | ly X 'V v„, () 


Beta blocker* 

. I„ 11< H M. |l W.h‘«. 

Hinpumn clurl"« «"*•* |,ul , ' r 1 ‘ 


WVP* 


T-typ« 


LiMmIOM.. - ««>■ 


brail 

bruit r unit*. 


• |i Mi (,n ii ,t >r inn,mb n egsUluMilu <>< UvH\ (fWtM 

qtentstat \\l jMnrmonk; CALPOL| 

(Vlipni. alpicno. .mebu, pmdo .oxpreno. * I.OI- 

• |l h.\ Ii mii uh mitotic «h fivi/i 1 

l*r\’pano(mix"). mdopiw tokto. iuvImiI/i. pimlo 

• Adf 


r___ 

(tol'fi lilVtlMR 1 
turrrnt) 

I type 

Slow 

1 location 

SA, AV node 

I ftlorkrit by 

Nifedipine 

1 

Dlllld/cm 

L L 

Ver.ip.unll ( I 


cunent) 

(ilSt 



SA node, 

lli.)l,unus 


(No 




I lururl/lnc 


°nly on 
neuronj 

(,, tOM 0 | 


"'ll. 


Diliydmpyridine.s (Niniodipino > nilcclipjn.^ 

. .... v. ....i.i . . . ! 


polcnt periplicnd & cerebral vasoconslriciors v ^ 
mtr is ccrchrosolcetive CCH. I( is most useful Idr ni cv . ^ 

- \V N*hlcn uinpmipitiitt (Hf 1 - /(/e thrriitenmfi tifhn cerebral vasospasm in palicnls will) SA 11 


*>/ hrv*h flhll 

* I xacrrKiics vamnl (I’nn/mcCars) angina d BTl POINTS TO FOCUS 



unop|xi\cvl conxury comlridion W | MU | V 

* CarKdiulrale lolcrancc is inifviircvf bv propranolol but 

• Prlmmctal 

not b\ atenolol 

, : , , „ . , 't in Arrnyinmia: verapamil > uutiazcm 

• Atenolol iscaixlioseleciorp. blocker. Me/1-b ovACf used . . .. , ....... , 

, . , . 11 + In Hypertension: Nifedipine and dtltiazcni > vc 

for In pcricnnon and angina 

• Ncbholol w highly selective ft, blwker w liich also acts as 
a NO donor 


Clinical Indications 

angina; DOC is nifedipine > diltlazcm > V aa ^ 
“f In Arrhythmia: Verapamil > DHtiazern 


verapamil 

> CCD with predominent peripheral action (maximum sv 
relaxation): Nifedipine (used as tocolytics) 


nl/*' 




tin - .. ,„ r K, r"/r'"r . ' • ' 

lfjl(0 rtllp ,otullllont (oortir stenosis „r„i HOCM) CCtS ore 

1 .i . 


fxopam" ond dlltln/em ore (onlrolnillaited. 
0" V r h pifrillplne may he useful) 




,,,ro. 


I * * 

... iphenomena Is seen with 

. (oro nPf * * . nifedipine and other CCIIs, Isofluranc, sod 

n llieP rili \' co mmon In CCIi'i rsp verapamil. 
y C ondiP (,tlon 


Inodllator 


Ofujci wfiicli cxliihit Killi direct inotropic ♦ vu-uxliblor 
poificrlicx. 

• P.xarnplcs ^rc : Milrinone, arnrinrme 

Milrinone h a second generation phosphodisterese 
inliihitor, ll is the l>cst inotropc nxcd in HUP (right heart 
failure) and CMP. 



htA»MACOO 


fcj POINTSTOPOCIK 


] 


^rlllr"«»t.blllzrri 

iuy channel blotkcn) 

‘, Moder-trly i dv/dt 
of phase 0 
(jj little i dv/dl of 
phaseo 

£ ) Marked i dv/dt of 

ph.iseO 

Oulnldine, procainamide, 
dKopropamlde, morld/lne 
LlKftocolrie. .Mexilellnc, 
f’hcnytolri 

Propafenone, flecalnlde 

V 

V* 

Prop.molol, Esrnolol, Sotalol 

Agent* wldcnlnK AP 

Amlodarone, Bretylium, 

(prolonK rcpolarlwtlon 
and EHF’) 

Dofetlllde, Ibutlllde 

CCD 

Verapamil Dlltlazem 

Other* 

Adenosine, Mg”, K', Dieoxin, 
Atropine 


y In \A/PW syndrome cardioversion Is useful. Verapamil should 
not he used. 

V Ihutlllde A Dofetlllde are best agent available for acute 
pharmacologic cardioversion of AF A Afl. 

V Hretyllum tosylute Isalso called pharmacological defibrillator. 

•* Valsalva manoeuvre Is the first step for t/l in PSVT. 

'V Acute symptomatic sinus bradycardia is treated by -> atropine 
(or Isoprcnallne), pacing in refractory cases 

'V Asymptomatic sinus bradycardia Is seen In cilheletcs d/to 
Increased vagal tones. 

')• DOC for PSVT - > Adenosine. 


9.27 


ANTI HYPERTENSIVES 


/\niloda rone 

, Iodine containing lipophilic, class 111 wide spectrum anti- 
jirrylhmic drug. 

• Resistant VT & Vl ; arc most important indications. 

• |t inhibits peripheral conversion ot l'*1 -> T3 (dciodinalion) 
atul interact with thyroid hormone receptors. 

• Ad/e: 

o Pholosensitizntion & pigmentation, corneal micro¬ 
deposits. 

o Peripheral neuropathy 

o Pulmonary llbrosis (most serious toxicity on prolonged 
use). 

o Goiter, hypothyroidism (&, rarely hyperthyroidism). 


Situation 

1 Preferred 

DM Typc-1 + proteinuria 
(glomerulopathy) 

ACE inhibitors 

CRF + DM 

ACE inhibitors 

Heart failure, CHF or IV systolic dysfunc" 

ACE inhibitors 

Isolated systolic hypertension in elderly 

Diuretics > CCB 

Angina 

CCB & [l-blockers 

Post Ml patient 

p-hlpd.cis, ACE1 

Pregnancy 

Methyldopa, 
hydralazine, CCB. 


• l’hentolamine is a + a 2 blocker and is DOC in 
hyperadrenergie state (hypertensive crisis) like cheese 
reac", clonidine withdrawal. 

• Phenoxybenzatnine is DOC for pheocbromocytoma. 

• Anti-hypertensive C/lnd in Pregnancy - DARSAN. 
Diuretics, Angiotensin 1 antagonists, Rescrpine, Sod. 
nitroprusside, ACU inhibitors, Non selective (3-blockers 
ACl ; . inbitiitors arc absolutely contraindicated in 
pregnancy. 
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928 


Classification 

1 . m/G Co.4 rrJuctase inhibitors Stalins. 

2. Bile acid sequestranls Cholerine, colestipol 

3. LPL activators F ibrates 

4. Zz/Wkju TGsynthesis inhibitors: Nicotine aci 

5 Sterol absorption inhibitors Ezctimibe 
^ J ' . nf «tatins Fluvastatin and 

• Shoputhy u a serious ad c of statins, ri 

pravastatin arc supposed to have less nnopat v. 

[ Mn: M> slatej 

• Gemfibrozil b DOC for hvpertriglvceridemia. 

• Clofibrate is DOC' for mixed hvperlipidemias. Can lead 

to gall stones, precipitates gout. 

• Nicotinic acid (Niacin) is a vitamin B group drug 
which acts as h>polipidemic in higher doses. May cause 
hypersensitivity hepatitis. 





9.29 


Gl DRUGS 


k 


Drugs in Irritable Bowel Syndrome (IBS) 

For diarrhoea dominant IBS. 

Alosetron (5HT. antagonist) 


.. •bcver.no (Reserpine analog) 

; ^..«»>^v--opioi, 1 reccp l o ra 

: [M > 

Forcoosril^'iondom.na".UBS. '% 

, ubirro« one (CI ' C ac t'vator) 

• L, is lamidc(CCKI receptor a raa 60l)i 

• Lwrod < 5» T * a S oms ‘ s ' 

%< 

, calcium polycarbcpht! 

Drugs l° r IBDICD&UC) 

. sulfasalazine (5-ASA) 

• Glucocorticoids 

• Azathioprin,Cyxlosporine, tacrolimus 

• Infliximab, Adalimumab, natalizumab 


Laxatives 

• phenolphthalein has been withdrawn 

cardiotoxicity. 


°ec 0 z 


of 


9a30 


diuretics 


Comparison of Major Diuretics 




Class Medium 
efficacy 


Site 


Cortical 
diluting 
segment/ 
early DT 


Uses HTN, 


High ceiling/ 
loop 


Loop 

(Thick asc loop) 


CHF, 

Acute LVF 



inhibitor 

(Sulfonamide 

derivative) 


Ad/e 


tCa + 
1 Na* 

Ik* 


I K * I Ca ** 

II Mg ** 
Hyperuricemia, 
Acidosis 


PT 


Glaucoma, 

Absence 

seizure, ac. 

mountain 

sickness, 

idiopathic 

pulmonary 

edema 

Metabolic 
I Na *!k* 


Latecij 

CD 


Cirrhotic/ 

ne Phro^ 

edema 




t -friamterine are inhibitors of renal epithelial 


negative water balance . 
are first line drugs for H fN. Other uses are 


' fhi azidCS 3 p|, d/to idiopathic hypercalciuria. 

* pCp hr0gCn ' C c an' cause erectile dysfunclion/impotcnce. 
t Thia zideS nija( hyperlipidemia, hyperuricemia, 

* Ja* hypokalemic metabolic alkalosis. 
b)1 ^ri a,c ^ c; ^ h3i tes GLUCAL and I NaK] 

^n e,n0n such as thiazides and frusemidcs are 

« piUrCl - C dicated in patients with hyperuricemia (gout) & 
C ° nt n lithium therapy- . . r . 

on ° n / indacrinone) -- Diuretic safe in gout patient 
ricyM c ’ _. k -+ snaring diuretic which blocks F.N»r 


impotence) and women (sexual arousal disorders). It 
directly Tes the sexual desire by acting on nervous system. 
It is also being tried in hemorrhagic shock Sc reperfusion 
injury. 


P 


PHARMACOLOGY 


9.32 


HORMON AL/ENDOCR1NAL DRUGS 


TiQ’ m ‘" ne js K.+ sparing diuretic which blocks ENaC 
« blocks cortisol synthesis by inhibiting steroid 

* ^hydroxy lase - stimula,cs ACT N secretion. 

p^BUSOBiNSTABILITY 

. useful for t/t of overactive bladder/ 


Aromatase Inhibitors 

• Aminogluthemide 

• Cimetidine 

• Letrazole, anaslrezole 

• Exemstane 

Androgen Antagonists 

• Cimetidine 

• Spironolactone 

• Progesterone 

• Cyproterone acetate 


^urinary incontinence 

r jn/j contracts in response to parasympathetic 
Potion- Detrusor instability is d/to frequent contractions 

s,im m/s. Anticholinergics are used to relax it/to relieve Is l1le lon S acting potent anologue of somatostatin. It c/b 


Octreotide 


sti" 1 ’ 

0 f detrusor i 

foxybuC ain (Anti-spasmodic on UB) 

\ Tolterodine (Vesico selective anti-muscarinic drug) 

| Trospium (Non selective) 

, Tripitraminc 

• parifenacin and solifenacin (M 3 selective antogonist). 
t Duloxetinc: Dual NA +serotonin reuptake inhibitor.. Used 
in stress incontinence but NOT in detrusor instability. 
t Anticholinergics are contraindicated in urinary- retention. 


9.31 


ERECTILE DYSFUNCTION 


• PDE-5 inhibitors (Sildenafil, tadalafil,vardenafil) 

• pge,,e 2 

• Alprostadil (c/b used transurethral) 

• Inj. phentolamine (al & al antagonist) 

• Apomorphine 

• Bremelanotide 

• Bremelanotide 

Used for erectile dysfunction. It was found useful in treating 
sexual dysfunction in both men (erectile dysfunction/ 


used for acromegaly, secretory diarrhoea, a/w carcinoids and 
AIDS, islet cell tumours, esophageal varices. 

Androgen receptor blocker 

Flutamide, bicalutamide, nilutamides are useful in t/t of 
prostate cancer. 

SERMS 

(Selective Estrogen Receptor Modulator) 

Tamoxifen is used for t/t and prevention of estrogen 
receptor positive breast cancer. 

Raloxifene is agonist on estrogen receptors in some tissue 
(bone, liver, blood) and antagonistic on others(breast, 
endometrium). Used for t/t of osteoporosis, decreases risk 
of breast cancer, and protects against spine # 

SERD 

Fulvestrant is a selective estrogen receptor down regulator 
used in t/t of hormone receptor +ve breast cancer. It is safer, 
shorter acting, and more selective than SERM. 
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KIW STOiFbtus --' 

4 DHTis the most potent ondr *„,<* **** 

-> Finesteride is o So-redactai ^ 5f>H fiio" P 

co^. <7* f0 nconC ausei'r'P° terce - 
baldness and prostate cancer. ^ Jarnsu losin 

•f DOC for BPH without affecting 

+ DES is on estrogen. tt)<tost erone (e 9 in to '*JL n 

-> Prolonged administration of suppr ess the seC 

replacement therapyI " ° gynaecom 

of gonadotropins and may lead 

erythrocytosis. and‘“'"‘“'"“one in a woman may 
•> Prolonged administration of deeP enin ^l ^-—— 

lead to acne, hirsuitism, clitorom eff - 


BISPHOSPHONAIESIBPN) , 10 „ 

i v Prevents bone i^* > r 

• M/A: Apoptosis of osteoclasts have effect on 

(Ant-resorptive). 3rd generation synt hesis -* 

of osteoclasts. 

• Uses: 

1. Osteoporosis 

2. Paget's d s 

3. Hypercalcemia of malignancy. hen giv en 

• Zoledronate causes osteonecrosis o J 

i/v. 


Drugs used for t/t of post-menopausal Osteoporosis 

• Anti-resorptive agents: 

Biphosphonates (Alendronate, risedronate) 

• Calcium. Vitamin D. estrogen supplementation 

• SERM (Raloxifene) 

• Bone anabolic agents e g. Teriperatide (rPTH ) 

• Strontium ranelate (dual action bone agents DABAs 


DRUGS ACTING ON COAGULATION 
SYSTEM __ 


COAGULANTS 

Type • Vitamin K, (Phytonadione) 

• Vitamin Kj (Menaquinone) 

• Vitamin Kj (Menendione) 



Vitamin Klis most widely usec( 

* „V final step (r -carboxyla.ion of K, 


^cliwtion of clotting factors 2.7.9,', {NiN 
ot as* \\ 

V 


dotting factors C and S 


^TICOAGULANIS 

• Oral anlic° il S ll,ants 

(Prv ent activation of factors 2,7,9,10) 

0 Warfarin 

0 picumarol, Coumarin 

o phenindione 

Indirect Thrombin Inhibitors 

Heparin (i/v or s/c) : Strongest organic ac i d . 

various forms are available Hv 

. Unfractionated : A~ of choice in preg nan 

• LMWH (Enpxaparin, Dalteparin, and oth er 

, Fondaparinux/ Idraparinux 


'Pari, 


n S ) 


Low Molecular Weight Heparin (LMWH) 

• Depolymerized (fractionated) preparation on 

• Molecular wt 3000-7000. epai in. 

• Advantages over unfractionated heparin. 

o Less binding to cell and proteins, 
o Superior bioavailability 
o Longer plasma half-life 

o Lower incidence of thrombocytopenia and 0 
o Given as s/c single daily dose , better comnr 

• Factor Xa assay is required to monitor effects of i 

• Biochemical monitoring_with aPTIdoesjio^g^^ 

Direct Thrombin Inhibitors 



Parenteral 

1. Hirudin,lepi-/bivalrudin 

2. Argotroban 

(Secreted in bile, safe in renal 
failure) 


Oral 

1. Xeniclogatran 

2. Foe at or Xa inhibit 

- Apixiban 

- Rivaroxaban 

3. Fuc a tor JIa inhibit 

- Dabigatran 




'SolNT^^- - -- -- - - -J Uiea >n idiopathic my 

^Zionts of choice in hypertensive pt.~ DTI's (Lepi/ themia, unstable angina. 


Fondaparinux 

binO ,rud Rjvaro xaban is oral factor X inhibitor 
+ ^Txelet drags are preferred in stroke. 

* IS m/c drug used in P t with chronic atrial fibrillation. 

+ VfO f f ar ' n (ora i anticoagulant) effect is measured by INR. Target 
> indicates good control. PT is m/c used method. 

irtf^i- - -- 

• pn binant APC (human activated protein C), used 

sepsis. Inhibits coagulation by proteolytic 
in Nation ofFVa&FVIIIa. Ad/e- bleeding. 


in 


■-ggarertT focus . 

* patient develops bleeding d/to warfarin overdose FFP is 


hematinics 


amino acid chelates have high bioavailibility. Ferrous 
isg ycinate is a/w high rise of serum ferritin and lesser 

incidence of side effects. 

Elemental iron is maximum in 
0 Ferrous fumerate (33%) 

0 Ferrous succinate (23%) 

Ferrous sulphate (20%): Most frequently used salt 



I Iron Chelators 


K1 


'/ 0 P ° Q c but specific antidote of warfarin is vit i _ 
the jn K i S contraindicated in patient with G-6-PD deficiency 

* ^Tin newborn as there are chances of kemicterus. 

° n ‘ 0 f vitamin K, i/m is given to all newborns at birth to 

* 1 ^ n t HDN (hemolytic d/s of newborn) 

Reties of warfarin changes from first order to zero order 

^^^ydc^^holytic dr,, & 

o streptokinase. Obtained from p hemolytic streptococci 
0 o Uro kinase : From human urine 
o Reteplase/Alteplase : Recombinant 
D Ten ecteplase: Longest acting 

o Alfemprase: Metalloproteinase that degrades fibrin/FI 
EACA & Tranexemic acids are specific antidotes 
for overdose of fibrinolytic agents. Tranexamic acid 
competitively inhibits activation of plasminogen. 
Streptokinase is an antigen, can cause hypersensitivity 
reaction and anaphylaxis (Thrombolytic agent with 
antigenic property). 


ANTI-PLATELET DRUGS 


9.34 _ 

• COX inhibitor: Aspirin 

• TxA, synthase inhibitors: Dazoxiben 

• ADP P2Y1C receptor antagonists: Ticlopidine, 
Clopidogrel (congener of ticlopidine) 

• PDE inhibitor: Dipyridamole, Cilastozole (PDE-IIIi) 

• Glycoprotein inhibitors Gp Ilb/IIIa antagonists : 

Abciximab 

Eptifibitide, Tirofiban : Specific for GpIlb/IIIa 
Xemilofiban: Oral drug, inhibits platelet aggregation 


1. Parenteral: Desferrioxamine. Ad/e is growth retardation, 
cataract. 

2- Oral: Deferiprone, Pyridoxine, Hydrazine, HBED, 
Uesferrothiocine 


__ Drugs for Sickle cell d/s 

1 • Hb production stimulating agent- 
^ H >droxyurea, 5-Azacytidine, Butyrates 
2. RBC HbS concentration reducing agent: 
DDAVP, CCB (Nifedipine & Verapamil) 


9.36 


HEMOPOIETIC GROWTH FACTORS 



Drug acting Ind 
upon 


Epoietin, 

Darbopoietin 


Filgrastim, 
Lenograstim 

Sargramostim, 

Molgramostim 

Romiplastim, 

Eltrombop ag 

Opreleukin 


Anemia in 
CRF, with 
myelospressive 
drugs 

Neutropenia 


ITP 

Thrombocyto¬ 
penia d/to 
anticancer 
drugs 


Romiplastin (Nplate) is thrombopoietin analogue 
decreases risk of bleeding. 
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55AL HYPOGLYCEMIC 

(OHA) 


AGENTS 


in 


Paii 


IGUAN1DES D s, b> 

HA .W *-« 

lucw* output In ^ hn __ n defidCTK-} can 


- Sulfony»u reas (Meglitinid es . 

2* N ° i j 

paBl gl«ii* and " ata8 1<ie are u«r u , 

# it d's ° r elderly. 

. Cs'' w ‘ - is a n0 "' SU insulin s,in '“' 

# insulin r elease ' CIT . ’ 

Wtdini* is a non-SU short acting q h \ 

# prandial gly« m,a in DM - A ’ \ 


:t >t, 


'ator 


thjazoudinediones^ 

rr* ” " aday , 

W<’ rrn ‘ H poc for t)pc 2 DM h ;?:;; it also 

Metformin » ,h<r . , cau scs wc'? h1 

causes vitamin t> 

Causes lactic acidosis 


Rosi-/»’io" li,a7 ° ne . 

1 insulin resistance in m/s,ad,po Se ti 
ting no. of GLUT. Ac. as ttgotm, for * ,, 
receptor- It acts only >n presence of i„ su|in % p 
water retention & edema sc no, used in cls ^O 

dysfunction- It is ntetaboltzed in itver by cy , of V 


Insulin Secretagogues 


They Tinsulin secretion 
channels (K+ channei closer) 


from pancreas by interfering 


with K' 


isoforms CYP2c8. 

1 Troj:lita/o nc 

No t used now d/to hepatotoxicity 


x 

Mv 1 


^jjgngPA SE INHIBITORS 


I.Sulfonylureas(SU) 

Cause weight pin 



1 st 


2 nd 


Chlor¬ 

propamide 

Longest 
acting, c/b 
used in 
central Dl 

Tolbutamide 


Tolazamide 


Glimeptride 

Safe in renal 
d/s 

Glipizide 


Glibunde 


Gliclaztde 

Antioxidant, 

prevents 

retinopathy, 

Mld/to 

anti-platelet 

action 


Cholestatic 
jaundice, clearance 
via K,l so C/Ind in 
renal d/s. 


Acarbose and Mightol 
Acarbose 

Oligosaccharide which limits post prandial hy peral 
bv delaying absorption. It results in an insulin 

action. It can be used in 1DDM. * ** 


action. It can uc 

Mjj ,| ito l — action is similar to acarbose 

[•pSTmTSTO FOCUS. 

> inWiin 


El 


TorXw^'"* 5 ''’ 0 ' MuceowhUon-ttont- 

and met/ormirt. Used in PCOS. 

+ pmjs causing hyperglycemia-Glucagon, *, 
thiazides, phenytoins, somatostatin,streptozocin. 

+ Sor binil, alconil, and Tolrestat are aldose reductase „ 
Can be used in diabetic neuropathy and retinopathy 




fv f » • CLP- 1 rece P tor a 8° nist effective in lowering 
gjtithet'C y en ^ within 60 m i n before meal. Used in type 


Indications of Corticosteroids 


C r»l'" tick ‘ 


pressing glucagon release and delaying gastric 


pn’i _ _ 

A cts by 5U,,, ' ed in both type 1 & type2 DM. 
e ioP t >' ,ng ‘ 


^^Glargi ne and Insulin detemir are ultra long acting 
# l nsul ‘ n vV bile Insulin aspart and lisproinsulin are ultra 
in sU,,nS t in g insulins. [ In general Insulins with the letter 
sb oft ac^ while those with the letter ‘L’ are long 


INCRETINS: NEWER DRUGS FOR DIABET ES 

• DPA -IV inhibitors 

Vildagliptin and Sitagliptin are DPA -IV inhibitor 

• GLP (Glucagon like peptide ) inhibitors 

CLP is naturally ocurring insulin secretogogues found, 
duodenum, act as hypoglycemic factor. Recombinant GO 
anologues . E.g. Exenatide, Liraglutide. Used for pcs 
prandial glycemia. 


L.TTP 

1 2. Myo/peri-carditis 
3. Hemolytic anemia 
I 4. Alveolar 
[ hemorrhage 
| 5. Severe CNS 
symptoms 
(convulsions) 

| 6 . Nephritis 
11 But NOT in 
endocarditisl 



1. Mononeuritis 
multiplex 

2. Pericarditis 

3. Systemic 
vasculitis 

4. Scleritis 

5. Keratitis 

6 . Endocarditis 


1 . Extensive d/s 

2. TB-meningitis/ 
CNSTB 

3. Miliary TB 

4. Pleurisy 

5. Pericarditis 

6 . SVin TB 

7. Polyserositis 
l But NOT in 
intestinal TB1 


mRWWCOUX,Y 


aCtin8 '^ r** bv binding enzymatic receptor (tyrosine kinase 

insulin ac» J 

0 g -1 U/Kg. 


r insulin 

r e C eptor) 

, Dos e 


938 


uvPERGLYCEMIC agents 


pj^OXIDE 

"^^channel activator, (same K + channels which are blocked 


. K + 


cna |UIV 

SU) Diazoxide blocks sulphony lurea receptor on p cell. 

. acting vasodilator. 1/v bolus was used in the past 
' fr e hyP ertensive emer S encies but withdrawn d/to stroke 

and • 

| es insulin secretion and produces hyperglycemia. 

* clin i ca ily related to thiazide diuretics. Causes renal salt 
' and water retention. Used in Neisidioblastoma. 

, ^ed in Neisidioblastoma. 


Steroids are also indicated in: 

° Catecholamine resistant/profound shock 
0 Meningococcal meningitis 
Steroids are NOT indicated in 
° Koch's abdomen, ileocaecal TB 
(Risk of perforation is there) 

0 Progressive primary' pulmonary TB 

• Mineralocorticoid potency is max m with fludrocortisone 
while glucocorticoid activity is max™ with dexamelhasone. 
Systemic toxicity is least with prednisolone. 

• Glucocorticoid with max m mineralocorticoid activity is 
hydrocortisone. 

• Selective glucocorticoid action (Least mineralocorticoid 
action) -> Methylprednisolone, triamcinolone. 


Properties 


Max" 


"p niNTSTO FOCUS 


1 Mineralocorticoid 1 

1 activity | 

Aldosterone | 

Methyl pred l 

1 Mineralo potency 

Fludrocortisone 

r_ 1 

1 Gluco activity 

^ Dexa 

| Cortisone | 

| Gluco potency 

Beta 

j Cortisone | 


hyperglycemia—Glucagon, diazoxide, 


+ Drugs causing 

thiazides, phenytoins, somatostatin,streptozocm. 


muscle wasting and 


STEROIDS 


• Act by binding to intracellular receptors. 

• Corticosteroids regulate hypothalamo-pitutary 
Excess inhibits the synthesis of GC’s synthesis. 

• Hyperglycemia is an imp. ad/e ( Anti-insulin effect). 


axis. 


• Anti-inflammatory action of cortisol is d'to inhibition of 
synthesis / release ofleukotrienes. 

• Excess glucocorticoids cause - 
myopathy — >T weakness 

• GC’s T secretion of gastric acid and pepsin so aggravate 
peptic ulcer 

• Patients of Addison’s d/s suffer from apathy, depression 
and occasionally psychosis. 

• Exogenous steroids are given in CAH to supress ACTH 
secretion. 


A 
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noouObKr 


- GCionrn'lons«i ,oe ^^ n fl((«<> l< *^ <IS,S ' 

h>p ‘trrr^^«- £hrcn " 

steroid uxr). £ u .nfectH^ ^motaxis* 

. GCsT« suscep^’.tv ( M It inhibit h laSt 

“< d " I '' d ‘W’'*'" 00 

cjpiJLu> pro i c • 0 fcalcium -* 

acuvif>). nresnnal absorpt l0n 

* Corticosteroids prrv cn ^ing 

bspocalccmia .__ inon in b'^ b> 

• GO promote glycogen ^ g] uC oneo2^ slS ' 

. GCs restrict “P' 11 ^ ^UilW- 

arterioles and myecato /H v.by 

• permissive action ,ndevni 
. Analgesic effect of k> tof P* ljn 
« Induction ofdALA 
. CA (catecholamines) action on neali 


Non- 

selective 


Non- 

selective 


Selective 

COX-i 



of 


Most cells 
not in liver 



Aspirin# 

Ibuprofen. 

indomethacin 


Hyperforin 
Mofezolac 

lbuprof en> 
indomethacin 

(C0X1>2) 


Remark 


Inhibtors are 
few 


C *W’ 
VJ \ J ' 
bu xl; 


^OWWTOFOCyS - gosopemd 

+ GCs cause llBtow it. \ymphopen ^ 8C& ‘[platelets!- 

(but leucocytosa and neutr0 J’' ' fyrvpho id cells . so ¥‘ c 
•f GC causes morted drttryrt/ . , ls so used in 

WOO* a >*>>•” 
malignant lymphoma. 


<5 


Most aN'SMDS are non-select.ve COX in hibitf * 

/ eg . f aspirin, ibuprofen, indomethacin) j^'V 
COX-I and COX-2 enzymes. COX-2 i s Upre blt N * 
COX -1 is suppressed with aspirin 

Selective COX-2 inhibitors: 

Rofecoxib (most selective), celecoxib 
valdecoxib, meloxicam and nabumitone are 
reversible inhibitor of COaX-2 . They do noi ^ *cu 
gastric inflammation & have no adverse e fT ect! 
rnYJ inhibitors hav** __ 


g - '-Elects nn * 

aggregation. COX-2 inhibitors have been f 0und 

a- .1 • U-sxrrvks'tCfC 1 *♦ U r-U_ , I tx. u 


"1 


9.40 


COX & LOX PATHWAY 


#ge ,l, c luur 

risk of atherothrombosis even with short-term 
from market d/to Tinr-iric-. 


are withdrawn from market d/to "incidence 0 f\^' Cf 


St*. 


|Pl POINTS TO FOCUS, 


Cyclooxygenase [COX] 

. -C)cl<MJ<»gcnasc- is a suicidal cn^mc. s f c ^'; 
destruction rapidly inaemtes the enzyme. Hus P"‘» 
excess production of PGs. 

• COX has an inhibitory action on cell di ^" tu f ,on 

• COX exists in two isoforms COX-1 and ' 

COX-I is a constitutive enzyme. Produces 
mediate gastr.c^enal & platelet functions, thus act.ve tn 

most cells. Inhibited in liver. 

COX-2 is inducible form. Normally present in minute p r0Sta gj an( Jins 

ansounaut at certain sites flddney 4 brain) ft is expresed _ 

constitutively. COX-2 is inducible by cytokines/ growth 
factors especially in inflammed tissues. 

Aspirin (Salicylates): ij the most potent and irreversible 
inhibitor of COX and also TXAj-synf base. Even a single 
dose can impair hemostasis (platelet function) for 5-7 
days. Aspirin acetylates platelet COX irreversibly. Aspirin 
completely blocks TxA 2 (thus Iplatelet aggregation), but 
only partially inhibits PG/ r 


+ Aspirin (salicylates) is irreversible COX inhibitor 

- « j-x ~ rrtmn oftfn >& r\ri r/x r ■ 



.. ' V/ftjU 

other USAIDs ore competitive and reversible inhibitor * 


s odd, 


-'.v 


(JiriCf tejesitww .- » - irjniQi 

+ Acetaminophen is inhibitor of COX isoenzymes, has 
COX-3 inhibition (present in CNS) 

+ Zileuton inhibits 5- lipoxygenase (LOX) 

■y Glucocorticoids inhibit membrane phosholipid by 3fjrn , 
ofannexins/lipocortins (which are inhibitor of phospfa*' 
A J. They also inhibit induction of COX-2. 





The cyclooxygenase enzymes (referred to as prostag]^ 
synthases in the mouse) catalyze the conversion 
arachidonic acid -> prostaglandin H 2 (PC 112 ), which - 
the rate-limiting step in synthesis of biologically 
prostaglandins (and thromboxane A2). 

Dianoprostone -> Used for augmentation oflabour 
Misoprostol -> Used for induction of labour & indue 
abortion in 1 st few months of pregnancy. 


>{ 


c. 


actr.i 




PHWUAAC010&Y 
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*on<h0d*»** • {csuse* 

fc* 0 <vN 0 ‘£* T ”> 


protective 


r>«v ovx 
Q'ty' r^rfl 


Mi;Of (A* 


Actl 0« 
rurptof 

Arutofue* & 
wi« 


pUV«r* 

Mr/TKACrf*. 

»*l*4Vr rr^f'Oe 

prompt** thrombu* 


TP r»cfptOf 


An*pW ,J "' 


p,ithma, 

To ma' ntJ,n 
potency of DA. 

Ulcef 


protective 

Cx ripening. 

Uterine 

contractions. 

Pyrogenic 

Induction/ 
augmentation of 

labour, 

MTP/ abortifacient. 
Asthma 


W, 




DP 


EP 


EP 

(via c-AMP) 

1 Mnopreiu* sw™" 11 ' 
j.AlpmU# W"PP ,0i ' 

(to maintain 
PDA) 


Uterine 

contractions 


Oxytocic, 
Uterine atony/ 
PPH 


FP 

(via c-GMP) 

Carboprost, 
Latanoprost 
(used in wide 
/. glaucoma) 




*tel 


«t 


ip| 

*Ker e . 

s 



. ,«.i lived for healing of 

• Mivoprvstol. rcoprusttl. mpto 

pept* ulver lrt . cv of ductus 

. Alpnntodil - Used to maintain 

(F/Uarc Di * E & I wc Dtw ,or5 J 


y«\ | 


INDICATIONS OF 



arteriosus 


[ J POIWF> -—- , 

TZZ TnZZrZ^crr "*«■*> 

+ <* 

+ * r-x « moM? lcnu^n r mi,r) 

Icf*. fgm -/vr™ "gfr , ^' f P'i-X--* J - taaa, puf9a 

* Kenot b'oodfow (KBf) 

+ Larynt omf of PC sore seen in seminal fluid. 

+ PC I,& PCI, no.*** the potency of ductusarteriosusdunng 
feta! hfe (mdomethocm and osfxnn induces closure of it) 

PCI /PCI r PCt r PCA S are ukero-protective (not f it ) 

PCE, & Ej has been used for T/t of asthma 


Indications of IV Immunoglobulins 

• Primary humoral immunodeficiencies (for proph 

• Kawasaki disease (mucocutaneous lymphnode J^ 

. nr ’"H 

• Bone marrow transplantation 

• Chronic B-cell lymphocytic leukemia 

• Pediatric HIV-l infection 

• GBS and chronic demyelmating polyneuropathy 

• GVHD 

• Common variable immunodeficiency 

• Myasthenia gravis 

• Multiple sclerosis 

(IGs are not known to cause fetal harm during pregnant 




.ravis 

'. e paralytic ileus/urinary retention 

Datura) : Physostigminc is preferred because 
(B. 

, e jecurarization 

-cstive glaucoma, topical physostigmine is used 


rilis (1st line DMARD) 

ndylitis (for peripheral involvement only) 


ri 

ia (Pneumocystis carinii) 


ergot derivatives 

, Maximum a -blocking property - DUE 
* Vasoconstriction and emesis are seen with — Ergotamine 
| 54 |T blocker — Mclhysergide 
J Oxytocic — Ergomctrinc (ergonovinc) 



Thalidomide 


OVHn 7’ reSIStant forms of multiple m 
Ad/i r ' AS ’ Bchcct ’ s s >ndrome, Crohn's d/s, 
R ., ‘ Ll ”l s,l P a,lo n.peripheral neuropathy.sedatio 

Reduces TNFa production 

NOT used for AIDS related neuropathy. 



Clofazimine 


“dii me is /U days. 

Causes reddish black discolouration of skin, hair & body 
secretions. } 


Colchicine 

• Indications: 

° Gout, Pseudogout 
° Amyloidosis 
° Scleroderma 

° EMF (Mediterranean fever) 
° Cirrhosis 

0 Recurrent pericarditis 


9.43 


DRUGS DURING SURGERY 


Selective p 2 agonists 

, Used in asthma 

o Salbutamol (albuterol), orciprcnaline, tcrbutalinc 
o Salmeterol & formoterol (Newer long acting 
inhalational agent useful in chronic asthma) 

« Tocolytics (uterine rclaxants) 
o Ritodrine 
o Terbutaline 


HI POINTSTO FOCUS __ 

4 p ; agonists are also useful in hyperkalemic periodic paralysis. 
4 Salmeterol is longest acting |1 2 agonist 


To produce deliberate hypotension 

• Trimethophan : Ultra-short acting ganglion blocker (N n ) 

• Arphonad 

• Fenoldopam, 

• Adenosine and alprostadil. 


Drugs withhold during surgery 

• Antihypertensives 

• Anti-coagulants (Clopidogrel, warfarin) 

• Oral hypoglycemics 


POINTS TO FOCUS 


4- NSAIDs, LMWH, Ecosporin can be contd/given during surgery. 
T Clopidogrel is hold 5 days before surgery. 
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FRtllER2) inolM . 

vurinib is used for ER2 -breast cancer 

^isusedfcrER'HEM rf , cyt o.ox.c/ 

cause of *«* depression- 

notherapeutic drug is section] 

ticancer drugs are given in detail in 


^*PT^RT/ DNA P inlllUlU, - J 

— Nucleoside K tenofovir, 

telb vudine, ,eilu 

entecavir, « elD j c iimcal 

clevudine, emtnctabme are 

development idine under 

- _ pegylated interferons, Viramid.ne 

clinical development 
Resiauimod ( topic 
modulator) under clinical dew op«n 
_ pleconaril (capsid binder) under clinic 

_ synthesis inhibitor) 

under clinical development 
— Imatinib mesylate 

_ sibutramine (inhibits the reuptake of NA 

& 5-HT), 

Orlistst (acts by inhibiting intestinal 
lipase, also inhibits progression of DM2) 

B is p-L enantiomer of thymidine & is potent 
HBVDNA polymerase 

s Guanosine analogue that inhibits HBV 

erase + also useful against HIV. Approved for 
: hepatitis B in adults. 


ipropion. 




MetaStati CColn 

c ombin edwith 0 ^,^ 
Co'orectal Canc ‘ 
neck cancer. ^ 

Child wit ^ hig h ri L 

neur °blastom a k 

PNH 



Rituximab 
Transtuzumab 
Gemtuzumab 
Donesumab 


Vadolizuma 


VEGF 
inhibitor 

Anti-CD20 

Erb-B 2 

Anti-CD33 

RANK ligand 
inhibitor mab 


u nresectab | eiT1 
melanoma ^ 

Unresectable / m 
melanoma 

Muitiple sclerosis r 
d/s s ' Cr ch„', 

Resistant asthma patj trt 

Prevention of rsv 

..* 

Macular edema, 
Neovascular 
Age related MO 

Non-Hodgkin's lymphorrj 
Cancer breast 

CD33+veAML,ozo|aT ltn 

Mimics the activity of 
osteoprotegrin. 

Used in osteoporosis 

Used for t/t ofUC&CD 



to* 


enW n 


alprazolam 
/triazolam 

Glycopn'- 
A)atriop ri * 

Indoramin & 
Urapidil 


teflunomide 


Anakinra 


Methisazone 


Substance P 

antag° nist 


Mechanism/ Use 


Blocks NK1 receptor, anti- 
emetic 


Tocolytic 


Endothelm 

receptor 

antagonist 


PAF 

antagonist 


Immuno- 

modulator 


IL-1 

antagonist 


Inhibits intestinal cholesterol 
& phytosterols absorption 

Platelet glycoprotein GPHb / 
Ilia inhibitor 

GPI lb/ Ilia antagonist 


Reversible binding ADP-R 
antagonist 



First glycylcydme to with 
activity against Gram¬ 
negative 
bacteria 


Acts on ETa & ETb receptors. 
Used for primary pu'mcnary 
HTN to l PAP 


More Uj selective & 
lipophilic 


Useful in LTTI 


ACE inhibitor ♦ 
stimulates ANP 


Pyrimidine synthesis 
inhibitor 

used in RA (Inhibits dihydro 
orotate dehydrogenase) 


Recombinant 
drug used in RA 

Inhibits in vitro replication 
of 

small pox ds DNA (variola) 
and vaccinia virus 


Ranolazine I IC3-KAT 
inhibitor 


Mechanism/ Use 


Metabolic modifiers used 
In resistant chronic angina 


Trimetazidine 


Inhibits proliferation of 
activated lymphocytes in RA 


Nesiritide 


Tegaserod 


Infliximab, 

Etanercept 


Erlotinib, 

Geftinib 


Anti-angina | Acts by non-hemodynamic 
mechanisms 


Brain j Human recombinant B typo 

natriuretic natriuretic peptide useful In 

peptide t/t of acute heart failure 


5-HT 4 partial 
agonist 


Anti-TNF n 
Antibody 


Acts as antiemetic and 
purgative by stimulation 
of Ach & CGRP, in IBS 

Used In resistant Crohn's 
d/s, 

RA, Ankylosing spondylitis 
& psoriasis 


Imatinib 


Tyrosine 
kinase 
inhibitor, 
acts on EGFR 


Non-EGFR 
tyrosine 
kinase 
inhibitor 


Used in Non small cell 
lung cancers., 
pancreatic cancer 
etc 

CML ♦ GIST 


Tryptamine 


antagonist 


Used in vagal bradycardia 


levosimendan 


Rimonabant 


Inodilator 


T sensitivity of troponin C 
to Intracellular Ca“, 
useful in acute heart filure 


Cannabinoid 

(CB1) 

receptor 

antagonist 


Anti-obesity 


Temozolomide 


Oral 

alkylating 

agent 


Glioma, Metastatic 
melanoma 


losartan 


AT, -R 
All blocker 


Competitive blocker of All 
more selective for 
ATj receptors 


Olmesartan 


New AT-R 
blocker 


Duphaston 


Retro- 

progesterone 


ATj -R 
All blocker 


Irnmunomodulator, 1 Th ; 
levels. Used in recurrent/ 
threatened abortion 
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by picroioxin 

Aulo induction is seen 

Rmp, phenylbutazone A ,j op urinol 

A... I.WMW « rcnMlb ' A jI. INH. cyclop. 

Pyndoxii* should I* *"?' a l s «nploros. 

McprobamBB» rocabo1 ' f jlhout muc h sedalive. 
Buspirone is aatioI>iic ^J^^eraJised anxiety, 
hypnotic or euphoric c/Tectl^^ week (0 

Not suitable for acute anxiety because 

establish its efTects. i-^narv fibrosis. 

Jnfliiimab c/b used for + P “ +HB v/HCV/pulmonary 
Anti TNFa drugs c/b used forRA +HBV/H 

fibrosis - , i; n motors and enhance GI 

Erythromycin binds to motilin r P 

notility. 

MJopurinol is used in t/t of chrome gou . , 

• • • j •„ Wilson's d/s for mild/moderate 

nenune is used in t/t of Wilsons 

epatic decompensation. 

injgs used in rt of juvenile myoclonic epilepsy 
alproaie is DOC. Other drugs are topiramale, zomsam.de 
id Jamotriegene. 

itomycin C is topical drug used for tracheal and 
bglottic stenosis. 

ug resistance in MRSA is d/to -» Change in penicillin 
iding receptors 


for heparin induced U,ro mbocyl 

mjpa'° iiAr8a ' r ° 

Amphotericin B toxicity c/b lowc rcil > 
, livery system 5 - y % 

Idrcnaline is used for immediate t/, „ r \ 

* Safe dose of isotfc’iooin : 0 5- I mg/^%, 

* R^nelteon Woavail’btl.ty ts <2«/o. L 


N 


\ 



<;qME NEGATIVE 


PplN 


Dru gs not useful in /ineffective 

Anaerobes “» Ami 




££■*» 


rOfOCVSj^^^^ro carbons 

(Fusol-DA) 


j^^\i[)CMU^nentsab^r^ -- 

---- 

, wiih-Barbiturates, 


Vs £ cob, klebsieHa, 
^ jnfluenzae 

y s pneumococci 


carbcniciijj 


in 


Penicillin V 


Fluon 


v , pneumoeuw. ' ‘^ Ul no| 0rifc 

Pseudomonas, strepto -v Tetracy c | ine « 

. Drug which docs NOT interfere with wa Ifarj 

Corticosteroid. ^ 

# octreotride is NOT useful in treatment of ^ 
Peripheral neuropathy NOT seen with > 1 


zidovudine 

Primaquine is Not used as 

schizontocide 


1^; 




Anti 




sporozo 


•ite 


0r E: 


bacti 




‘lity 


fct, 


/Jj ,Z ] st line Antitubercular drugs are 

Ethambutol 

Antacids do NOT decrease the bioav a j] abj|j 

Erythromycin. 

NOTa hepatic microsomal enzyme inducer -*7-,, 

. Mebendazole is NOT used in T/t of _ s ; 

Schistosomiasis c < 

. Albendazole is NOT used in T/t of Schi aoson , . 

• not included in pharmacogenetics -* ADA d e fi ci / 

• t'/j of a drugs does NOT tell about — Safety J? 
drugs. 

• NOT an indirectly acting sympathomimetic 

• BusuJphan does NOT causes —» Cardiotoxicity 

• Methemoglobinemia is NOT caused by -> Phenyl 

• Dobutamine does NOT exert its effect by d 0[); 
receptors 

• Dopamine does NOT have -> \\ Activity 

• Domperidone —+ is NOT useful in motion sickness 

• Azithromycin -*• is NOT useful in pseudomonas infeb.. 

• Pseudomembranous colitis is NOT caused by - 
Aminoglycosides 


of fluoxetine — Drowsiness 
T a stf* n ot be given with — Cyclosporine (It is 

* ‘ S ^ ineSh ! h U cycloserine) 

1 ft ef] a |£,ngVV1 n dice is NOT common with — INH 

j s NOT seen with —* Streptomycin, 

• ^rn bU,0, f c tor for digitalis toxicity - Hyperkalemia. 
^.Q-f a ris^ 13 ^.phenobarbitone, lisinoprifcaptopril 

# JoTP^flcien* hemolysis is NOT precipitated by - 
' In C6 pP C 

9 og<* . do es NOT cause - Dose related 

^y C |OSP° r,rie 

* jiep 3totOXl XHFR inhibitor — Cytosine arabinoside 
*0T a . 

* <c)W me t i c anemia is NOT seen with — primaquine 

, Mcga |obI f"Neuropathy is NOT caused by - Methotrexate 
t periP her3 . p0t used for pain arising from-*biliary colic, 

* Morph^. ,S c ncrea titis (undiagnosed abd. pain) 

**? ^opioidagonist —Ketamine 

# N° Ta used for AIDS — Fanciclovir, anti TNFa 

, pruS ^ NOT used in —♦ HIV associated peripheral 

, -Tbalidorn'de 

n europ aLh > ef y ect 0 fThalidomide -♦ Diarrhoea 
, K0 Tana “ used in narrow angle glaucoma —* Duloxetine 
« Drug N Tused j n prophylaxis of migraine -*Sumitriptan 

* ^ rU8 ^ rmiais NOT an adverse effect of-* Penicillamine 
» olig° spe fjumazenil —» It c/b used in barbiturate 

# N ?iTgas it blocks GABA 

P° ,s nT used for visceral Leishmaniasis -* Hydroxy- 
, Drug 

^.^^can NOT be used for -* Renal colic 

* NC^a mechanism to convert benzopyridine to carcinogen 

' ^Epoxidation. 

• 0 T true about ACE inhibitors -* Omission of prior 

* . . d 0 se reduces the risk of postural hypotension. 

, ACE inhibitor which is NOT a prodrug -* Captopril, 
lisinopril- 

, Voriconazole is NOT used for -* Mucormycosis 

# Drug NOT used in t/t of juvenile myoclonic epilepsy -> 

Carbamezapine 

# MAO inhibtors should NOT be used with — Pethidine 

, Serotonin syndrome is NOT caused by -> RIMAS 
(Reversible inhibitor of MAO) 

» Hirsuitism is NOT seen with the use of —* Flutamide 
« NOT true of penicillin binding proteins —* Only mode of 
resistance for staphylococcus 

• NOTa mechanism of action of theophylline -* p, agonism. 


• NOT used as an antidote in amitryptilline overdose —* 
Atropine 

• Tolerance to opiods does NOT develop for —* Miosis 

• Drug which is NOT used to treat alcohol dependence —* 
Flumazenil 

• NOT an action of muscarinic antagonist—* Miosis and 
prologcd AV conduction 

• NOT seen in digoxin toxicity —* Regularisation of AF 

• Drug which is NOT used to modify the course of d/s in 
diabetic retinopathy —* Tamoxifen 

• NOT a phase I reaction —* Conjugation. 

• Interstitial nephritis is NOT caused by —» INH. 

• Monitoring of serum levels is NOT needed for—* Warfarin. 

• Antibiotic which is NOT bactericidal —* Tigecycline. 

• Thalidomide does NOT cause —* Myocarditis. 

• Octreotide is NOT useful in t/t of —* Glioma. 

• Drug NOT useful against MRSA —* Cefaclor 

• Which does NOT cause hypoglycemia —* Acarbose. 

• Methotrexate is NOT used in —* Sickle cell anemia. 

• Drug which does NOT worsen angina —* Oxyfedrin 

• Tamoxifen use for breast cancer do NOT cause —*■ 
Carcinoma in contralateral breast. 

• Naloxone does NOT cause —* Seizures. 



9.50 


SOME NEWER DRUGS 


Drug 

Gass or M/A 

Mechanism/ Use 1 

Dexmeditomidine 

Centrally 
acting Selective 
a 2A agonist 

Used for 
preanaesthetic 
medication/ sedation 
in ICU 

Nesiritide 

Recombinant 

BNP (Brain 

natriuric 

peptide) 

Vasodilator 
secreted from left 
ventricle 

Rupatidine 


Antihistaminic + 

PAF antagonist 

Trimetazidine 

Novel 

antianginal dg 

acts by non 

hemodynamic 

mechanisms 

Ivabradine 

iHR by ling 
currents in SAN 

Chronic stable angina 

Diacerine 

IL-1 antagonist 

DMRD in osteoarthritis 

Ixabepilone 


Resistant breast cancer, 
used with capecitabine 
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* «., ,,t</-'J* n ’- e 11 **”*'* 1 - put**,..' 

; C^- j - 6f ^ rf -^ u 

^Jybrf/X. 1 

" , 2 a7.'/-/- r ' 11 r//< 2 r,f f 

'. !//t * ru*'" 1 ^ : 

’ <, s Ike tyr/ffeae rt earned by l<, if 

. Hjpokale*^ r * a jy ' /1 ^ ' ^^4 r,>,,. 

.' f factivity ; AIdo r y ‘ 

• OIj tr/JXW^ eff-xtx are : b/r:^^ 

w<**'/*** . 

. y, true of c//ucr/*r«d action: Wr^.f^ 

• Colchicine mechani'-m of action: \ r/r.jf,-., *''/ 
ykjr.fXU***' by binding to tubulin, * rr ‘ f *, t 

. Ijr^/A^n a clan of drug; ** 

0 ( bone mas*. uv^ to treat osteoporosis \ y 
. 7 rcx?rr/rr.t of ^vtmsor.v. in Graved ^ ”' /*• 
-»• ' fv -o, 


used n I Jl - 
(Aj-^jca! withdrawl symptoms a :c ^ 

overdose of - Cannabis 


>e- 


y'/CT'/AA w *. 

• Arr.phefc^* ab,r>c in f*egnancy rnay ^ v 
defect'. fCHDf- ■*'•< 




t„ • SCTta'^*t* n Fef//rl' 

'■ 1 ^ «W *’ ««* *«w OT l) ' : ”' 

r£ZE t—«—-■ '•"*••““ 

r/iL I^r-^ n V/T >«« i/xr^.talin 
^ ^ rr^r.-x wr« » v-xn with: A^xfcic acid, 

ycl w erT 

rcxy:* \&*'& V> PP * 

. r ^- ft 11 WO CoA irA./lx*. K&ahfil/t. 

►fj'i. csss be pven m rr/xrjif^ ar/i in impaired 
xtral fxotyxr: - All t UtatA arc aArmni'Ared at 
^ exiept fx xu/mAAm vA Rowva'Aaljn. 


• pcr.jcilljo un cair/; all tyf^. of allerpjc rtv^ 

• 7>atc u err//- ^Ile^y ^**ttn ce^ a!r/l ‘ 
pcnicilltrrt' KAsvmxsn h ufc. 

• Mctfjicilliric can cai/z: iotervtifial r/rf,hrjtj^ 

• f/raph thcr«n« tf.eraf/euf»c effect ar/i 
felatwothip. 


*r,7y 



^ rr.h’iimal rr. :r^ra >x/.rt; c/// 


t by rri.sto? tr.fUmmar/xy ptase, 

jtO0 ^ - -- 




^ . _ r/ er. by ff/ - c 

* r.^ed by p^rr.rf 

* ^ carx-ed by- CUMrzte. 

* P"* ^ ?h ^ rxript ^ rj f,r,fy ‘ n hxI,J 


rreccnctioo or.ty, n kx.Ij’xA 

. 4 ^ upn . 

' _, tr ,l)de a.-.(ih->Xk v.h;ch can jjhtr. 

*%** 0a ., 

• ; ><s 

p cr/;iJ> gifccr/tazote n orally adrr.jr.i-.tertd 
# <. dr/ideri rr.t/7 2 daily fS-/>r. fr>r ^y> 


vfe err//^ tbe fJBff and C*<S ride effeett 
jjopra^ 5 ^ * • - - - "■ •' —-- — 


oCCJ3T j ng m up t/> 4Tj % of patier.tr 

* ^c cr ' < '“ *jde effect* include rctxkvineM, anx>ety, 

j.^d^che, ard. in vrvtre ca*er, dyrt/xiic 
^^eriiblc tardive dyrldneiia. 

u »o*y<' <in 2ir - ,2 *" ni!t - 

, „ toxicity treated by folrmc Actd. 

* y^jcJNCm when given IV cauce osterxiecrr/iit. 

* to thyroid -amiadarone. 

* ****** oorixi which catwn bleeding & coagulopathy 

* ^7 ^ f /y.er cephalo-.porinr : Mozalactam. 

00^® ^ drug which can be given to a patient of 

* aiv who *» already on ATT. 

H* v acting anti-hypertemivrv U - Clonidine & 

, Ccr^ ^ 

which actr by decreasing tix: scaritivity of 
' *^,e«(«oo Boizomnatt. 

^ to synaptic vesicle glycoprrdein 2A (SV2A) 


rr, t,r/ ■_■ r, isi r/rt'rsLlvi of prr/tla'/Js&'-dw-i ~~ 

prrx/agfandsi vyxAacJi. 

Drug >»b;ch dr/n N^/T icterfere with >arfar.n rr.etibo./.:n 
—* 0.rtx///ercvi- 

‘ fxtrer/nde n ?//T urvefu! hs treatmer* of — Glavma- 

• Ai/nmatrn seen h barbiturate px/iior.^.g, 

1 Mechanism of actx.n of Vig^hatrin - GABA transarr.mane 
inhibit ion. 

• CephaVx^x/rm having side effect of bfeed:r.g-rwwalactam 

• fyyr.iazid^ pyridr/xine c/xnbtnatfkxi n gr»er. to prr.cnt 
bydrazone a.rr.plerx formation. 

• Dnulfirm MfJA - via aldehyde dehydrogenase 

• GYP B5 : Membrane \/*zA bemoprmem which f.rctior. 
as an electron earner for oxygenases. 

• Keratrjcunjunctrvim sicca is a/w use of sulfrxiamjdcs. 

• M/c dr/ie limhirjg Ad'e of colchicine - dsarrt/xa. 

• Ceftriaxone can carr^e syndrome of poeudocholecy stitis. 

• Fastest acting benzodiazepine - midazolam 

• Anti peeudomonal - ceftazidme , ciplox , piperacillin , 
irnipenern, aminoglycosides.. 

• Drug for stress incontinerxe....du!oxetine 

• Iz/ng term of S/Ts of amphr>tericin B is hyperkalemia. 

• Calcirzrurin mhibhr/r drug is Tacrolimus Ac Cyclosporine.. 

• Polyenes and azoles act on fungal cell wall. 

• Anti constipation drug a/w cardiotoxicrty-Tegasarrod 
prokinetic causing Ml. 

• fhnali/ximab is anti IgE Ab , used in asthma. 

• Palvi/jjmab is ur>ed in bronchiolitis (anli-R-SV). 

• Cause of c. difficule infectir/n - antibiotic therapy 

• Drug not implicated in c. difficule infection- penicillin 

• Pseudomonas infection antibiotic used is ceftazidime. 
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Fiivyi'^ 


ANPENALCODEIIPC) * hinenB for 

all possible Establish ed in l86 ^ 

It has 23 chapters and. 11 - —- 




46 

51 

53 

54 
58 
82 

83 


T3 

•- 

5 

GC 


e4 


85 


86 


87 


88 


89 


Gender 

°" ente ^.ever ill«ally 

Injury* >"< M '" * „ind. rep““"° n " 

to any person, in WW 
property 
Defines death 
Oath 

Define punishment 

tum ,nllionol«'P'”b» ,0 ' ce 

WpnC e which IS done by a Child 

Nothing « an offence wmc 

yf 

which is done by a 

Nothing is an offen . d efficient 

ii vr who has not anameu > 

tfpnce which is done by a P erson 

Nothing is an offence wmc i 

ho at the time of doing it, by reason of 
b either wrong or contrary to law. (Crimma 

responsibility and insanity) 

Act of a person who was intoxicated (against 
his will) 

Act of a person who was intoxicated (with his 

will) 

Act not intended and not known to be likely to 
cause death or grievous hurt, done by consent 

Act not intended to cause death, done by 
consent in good faith for person’s benefit 

Act done in good faith for benefit of child or 
Insane person, by or by consent of guardian 



0 ES&H 


o 

Cj 

§ 

la 

TJ 

x- 

2 

o 

■a 

Oi 

.O 

*a) 

q: 


-c 

■a 


c 

f 

o 

t 

o 

■Q 

O 

2 

■Q 

<u 

o 

"5 

te 


90 

147 

191 

192 

193 
197 

201 

228 A 
269 

299 

300 
302 
304 
304 A 

304 B 

305 

306 

307 

308 

309 

312 

313 

314 

315 

316 

317 

318 


Deals with 


Consent under fear or 



valid 

Punishment for rioting 
perjury (Giving false evidence) 
Fabricating false evidence 
Punishment for false evidence (7 
Punishment for issuing/ S ig nin . ^ 
(7 yrs) 6fal 


is e 




Destruction of evidence of 0 ff e 
Embalming without issuing death ***' 8 


y 


Disclosure of identity of victim i n ""''^l 

Negligent act likely to spread i n f e , 
dangerous to life c l0r Vds 

Culpabale homicide (not amount! 


Murder 


ln g to 




! Person 


Murder punishment (death/lif e t errn ) 

Culpabale homicide punishment 

Death d/to criminal negligence/p roved 
medical negligence (2 yrs) Cas eof 

Death d/to dowry 

Abetment of suicide of child or insane 
Abetment (assistance) to suicide 
Attempt to murder 

Attempt to commit culpable homicide ( 3/7 

Attempt to commit suicide (1 yr ); removed, n 
Dec'14 

Voluntary abortion/miscarriage with the 
consent of woman 

Voluntary abortion without woman's consent 

Death of mother caused by act done with int E - 
to cause miscarriage 

Act done with intent to prevent child be born 
alive or to cause it to die after birth 

Causing death of a quick unborn child by act 
amounting to culpable homicide, 

Abondoment of child <12 yr 

Concealment of birth 


t 

| £ 

O 

** 

I *0 

Of 

+* 

o 

, ft) 

CC 


324 

325 

326 
330 
336 

340 

351 

354 

357 

359 

362 

363 

375 

376 
376 A 


376 B 


o 376 C 


" 376 D 


376 E 


TJ 
ft/ 

i , 7 , 


497 

498 A 

509 

510 


Deals with 


Hurt 

Grieveous hurt 
Voluntarily causing hurt 
Voluntarily causing grieveous hurt 
punishment for voluntarily hurt (1 yr) 

Hurt with dangerous weapon punishment. (3 yr) 
Grieveous hurt punishment (7 yr) 

Vitriolage 

Torture 

Rash negligence but no harm (If a drunk doctor 
conducts safe delivery) 

Wrongful confinement 
Assault 

Assault or criminal force to woman with intent 
to outrage her modesty 
Ro le of hospital in vitriolage 

Kidnapping 

Abduction 

punishment for kidnapping 

Rape 

Rape punishment 

Person committing an offence of rape and 
inflicting injury which cause death or cause 
women to be in persistent vegetative state (Rl 
of 20 years or imprisonment for life) 

Sexual intercourse by husband upon his wife 
during separation (2 years to 7 years with fine) 

Sexual intercourse by a person in authority 
[5 years to 10 years with fine) within custody 
(Custodial rape) 

Gang rape (Rl of 20 years or imprisonment for 
life) 

Repeat offender of any of the above i.e. 376 A, 
B, C, or D (imprisonment for life or death) 

Unnatural sexual offenses (Sodomy etc.) 

Adultery 

Cruelity to women by her husband/relative 
Word/gesture to insult the modesty of a 
woman. 

Misconduct in public place by a drunk 


Criminal Procedure code (CrPC) 

• CrPC deals with powers of criminal courts and prescribes 
procedures to be follow'ed in criminal cases. 

• It has 37 chapters and 484 sections and 2 schedules. 

• CrPC was enacted in India in 1973 by law commission of 1 

India. It came into force in 1994. | 

—> Cognisable offense 

Sc -» Punishment of narcotic and substance abuse 
26b Offence triable under court-order. 

53 —► Examination of accused without his consent 

with reasonable force. 

174 —> Police inquest 

174 (3) —> Compulsory autopsy for dowry death 

176 -» Magistrate inquest 

291 -» Deposition of medical witness. 

416 -> Pregnant women can’t be hanged. 

Indian Evidence act (IEA) 

• Given in 1872. It prescribes rules regarding procedures for 
tendering evidence in a court of law. 

• It applies to both civil and criminal courts. 

32 -» Dying declaration 

60 —> Expert opinion in a treatise 

113 A -> Abetment of suicide by a married women. 

113 B —> Presumption as to dowry death. 

114 -> If a woman allege to have been raped states 

that she didn't consent, the court shall presume 
that she did not consent. 

Consumer Protection Act 

• Consumer Protection Act 1986, [Syn, CPA, COPRA] 
is a legal statute whose purpose is to provide for better 
protection of the interests of consumers. 

• Consumer Disputes Redressal Agencies 


Consumer 
Disputes Redressal 
agencies 


District Forum 


Remember IPCs in groups, e.g. IPCs related to injury/hurt 
are b/w 319 to 357, those related to rape/sexual offences 
are b/w 375-510. 


Age of member to Claim 
hold office 


Term of 5 yr up to the 20 lakhs 
age of 65 yr, whichever 
is earlier 


State commision 


National commision 


Term of 5 yr up to the 
age of 67 yr, whichever 
is earlier 


Term of 5 yr up to the 
age of 70 yr, whichever 
is earlier 


20 lakhs -ler 


>1 cr 
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■pistricl 


Appeal Kenyans 

I •■»■"'• ...or:- 

r„» uK'i *'* 

- Riglil li» 

« Ri^ht <•’ infi'in»al»o n 

* Right lo iluH^e 

• Right »<» be hoard 

- Right to rcdre^al 

- Right lorducnlion 

(N „l,«WcJ K.gWln.pcc» 



OFFENCE , lnh | (bv 

act pr offiinion mndc P»n' 5lmb ' c hy 

• "OUcncc* meant «iy «»-» . re Vn) CrPCJ- 

any law lor ihc .-me 1 ^ ^ which. « 

• c.w.A/. rff.no mciin»ii OI’CI c. g arc 

officer ,nny a rrc^..hout warrant 

^ k| „ , yean 

• Punishment under dosI 

inipriNonmrnt ♦ R* I '. 000 ,nc (l c f or which, a 
. A ..no^rMr rff.ru, me am »" ‘ ^ warnllll [S. 
police officer has no autlwnty lo "V . wj(|l vvnfna n*s 

2(1) CrPCJ.example:- Causing m'M. ■ f hlir , (s 323. 

k ip PCI (ii) voluntarily cousimk hurl |S. JU, 
consent |S. Ji». *' H” , ,, ri ivc and 

,pc I. (...) Atuull ..r u« "I criminal force on K» 

sudden provocation jnvcsligaiing 

. Mailable oflcnc*. il » I* ^ 
oITiccr |police I to gram bat «. A" 
suicide (S 30V, IPO I' a ° ln * 1 . , 

provisions of 1PC arc- 
« First — Death; 

« Secondly - Imprisonment of life 

» Thirdly — Omitted hy Act 17 of 194 ). S. 2 (w. 
6.41949). 

* Fourthly — Imprisonment, which is of two 

descriptions, namely :-i I) Rigorous, 
dial is, with hard labour; (2) Simple; 

« fifthly — Forfeiture of property; 

® Sixthly — Fine. 

IMPORTANCE OF AGE FOR MEDICOLEGAL^ 

PU RPOSE 

Infanticide is killing a fetus after 7 months ofJUL. 


riminal responsibility ns per R n ,| w 

. c .t,.i.)., ns pcr Scc " c, i^ 

<? >««r ** 

. " te s:s 

■u 


riminn* IV. I 

„ criminal responsibility 

iFense is done “ cl,ild 

ilwnys). 

person is presumed dead (Prc.M„ l)p 
rc | OH IE A) if not seen or heard f 0r , " "f,| 

•nr ones for->7 years. y, "n, 

cluld <12 ye»rs is not required 1() lakc 

onsent to be obtained from parent /g"” "mi, ' 
lamination, surgery etc if the age <„•„ ‘ % I, 
[ininial age for giving valid corJ.’^iX 

lamination and l/l is 12 years. " l», r \ t[ 

child <14 years can not be cmp| 0yC(J \ 
dory work/ labour activity, Any d,^, '» 

,I be employed in hazardous work. " r| Hy ( 

■ !_i..*g«<tiirci« hv i\ Minn tuiil. .. 


K 


>o 


J intercourse by a man with „ gj r |, 
awn wife or with any other gj r | ^ ]f| 5 k„ t . 
nsent is considered as rape. yc, ’ lr s ^ lf < 

cted boys <16 years can be sent f„ 

I for punishment. ° r 

on attains majority on completion <, r 
when under guardianship of court). yvUr *(, 
on > |8 years of age can give valid c 0ll 
lrm. can make valid will and valid C ,^ I1, S,[| 
by a girl for sexual intercourse. ,M:iCl11 c;, n ^ 




POINTS TO FOCUS 



•> There Is no age limit to give evidence In the Cour( ^ 
any age can give evidence. n V , 

Death and birth both should be registered wlth/ n 2l 
►> Mam perlodof observat ion for proving l manlty 


Juvenile DeUqueney net 1960 

• As per existing law in the country, upper age lii„ 
and girl is IK to he called as juvenile. 

• So as per Indian law a boy ''If, and a girl 
juvenile. 


I,f ak 


' :| K both 


CONSENT 

• Legal age of consent is IXyrs. 

• A person below 12 yrs cannot give valid consent u,, ul[{f 
any barm, (See. K9,1 PC). 

• In emergency, law implies consent. (A person invoked 
in accident which may necessitate amputation or a hni 
injury ease requiring urgent decompression) 

• In criminal eases the victim cannot be examined within 
his/her consent. 


n (.‘onset taken by medical Institution at 
» of lulniissi 0 " in which the patient consents and 

* tl |C ‘‘‘f "the doctor to do whatever lie thinks best for ||, C 

1,1,0 It Is of" 0 value in court, 
nitticn* _ dcalll certificate no charges or lee is entitled 
For i” 1 "* 

# [urRMP. 


00ssem 

Ijv )iU>|1 . | , rule, CuriTiP* Rule and Diirlinm U„ie 

• |V,< criminnl responsibility of insane (S K4). 

dc® 1 J' 1 ruh‘ ■ A person is not responsible for bis 

• A/ f . |r he if* not of sound mind. 

lihle hi l f , "l'' , ‘ A*'f An accused person is not 

• Af' rC sponsible. even If lie knows the nature and 
c ri 7- , of | lis „ct and knows that il wrong, il he is incapable 
<1 " i ' straining himself from committing the act, because 

agency of his will has been destroyed by mental 

die l rtt 
•• 


° txd - Mcn,,H ,llln g or ,!lct s P cl,ks for itscH'di. 

• fl 1 ’*' • ' , n»n 

not givng 1 1 ’ 

* iiJiciiiii If a question ol negligence against a doctor 

• ^ T already been decided by a court in a dispute between 
hflS doctor and his patient, the patient will not be allowed 
,I,C -onlc.it the same questions in another proceeding b/w 

10 isclf and ,||C t,oc,,,r • ( scc,i,, " 3,)() > ( ’ r - 

l ;;^ W(l(( , liability: nil employer is not only responsible 

' C^/liis own negligence but also Ibr the negligence of his 
employee*- 

h'oviniicliiK Inlerveniens: A person is responsible not only 

* for his actions, but also for the logical consequences of 
those actions. 

, I’crjury: giving willful false evidence by a witness while 
under oath (IPC 191 defines it, punishment in 193). 

# IlnllaRraph will is the will written by a testator in bis own 


handwriting. 

• fisiiimentory cnpnelty is the mental ability of a person to 
make a valid will. 

• Sul'l’o eini/siiiii"inii is the document impelling the 
b, | C |ulcncc of witness in court under penally 

• Coiitliul mu,ley (Piet money) refers to fee offered or given 
to witness to cover the expenses for attending court in civil 
eases, It is paid by govt in civil cases. I lowever in criminal 
ease, no fee is paid and witness has to attend the court. 

• Plaintiff: Refers to a person who has been harmed in some 
way and is seeking compensation. 


Kl>bWTS TO FOCUS -2- ■' 

nprt i tilt tum (i)ld rule i/f thumb) Is used for tnrrtUmj lime 
s tHe death.i wrrk of putrefaction In air Is equivalent to 2 
weeks In water, which Is repent to H works burled In sail, cil 
same environmental temperature 

’> Carpus Dekm refers la -> /lady of offence or fads of crime. 
Dry submarine means -* lying of a plastic bag aver I be ears 
In custodial torture Injuries. 

t I dvlllgcdcommunication signifies communication b/w doctor 
anil concerned authority. 

9 A civil wrong Is k/as "TOUT", 



COURT OF LAW AND THEIR POWERS 



Otath 

Imprlson- 

mant 

Flnt 

1. Magistrate court 
a) 2nd cl.is-j M 

. 

lyr 

S000 IM 

b) lit class M 

- 

3yr 

10, 000 Its 

c) Chief Judicial M 

- 

7yr 

Infinite 

2. Assistant 

Session Court 

— 

10 yr 

Infinite 

3. Additional 

Any 

Llf** Imprisonment 

Infinite 

session court 

sentence 
authorized 
by law 



4. Session court 

Any 

Life 

Infinite 

(Highest court at 

sentence 

Imprisonment 


district level) 

authorized 
by law 



5. High court 

Any 

Life 

Infinite 


sentence 

Imprisonment 


G. Supreme court 

Any 

Life 

Infinite 


sentence 

Imprisonment 



• Lowest court which can order death .sentence is additional 
session eouit but il lias to be confirmed by high court. 


Inquest (Judicial Inquiry) 

• Police inquest is the m/c type of inquest in India. 
Investigating officer is above die level of bend constable. 

• Mnp,lstrntc\ im/nrst (inquiry by magistartc): There arc 
two kinds of magistrates 

(i) Judicial Magistrates 

(Including Metropolitan Magistrates in Metropolitan 
areas). They are trained in law (hold an I,Lit degree) 
and are empowered to deliver judgments. 
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Obsolete now a d J > s - official who « 
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examination. Cons-idorf c , | nql KSt] rut 

conducts autopsy Tims 
is followed in USA. 

a^SEsSm* ■ 

+ lrodmg«ut^ ,arrp,r ’"‘ r ''°'’J , 0 „ 0 fmagb!^lte 

4 MMegol autopsy requires the p 

♦ SS 3 U-^*" 2 !? 

+ In Mia Mari'» NOT came o rota. 

4 hmenile court is presided over byf stctoss^ -- 

exhumation 

. Lawful tfigginft outofa buned body front 
pupose of identification or deletminalton » f rause of d _ 
SI,ion is done only when .here tr£-» «*' {mm 
executive or judicial magistrate (s. 176(3), errey 
Legally there is no time limit (after death) for exhumation. 

It should be conducted in natural day light in early morn.ng, 
under the superv ision of medical officer and magistrate. 
Average number of samples taken from earth are 6-7. At 
least 500 gm of soil in contact with body is taken. Hair, nail 
and long bone e.g. femur should be preserved for chemical 
analysis in suspected mineral poisoning. 


WITNESS 

Common Witness 

One who actually saw or heard (first hand knowledge rule), 
but cannot draw any inference. 

A. 


Hostile Witoell 
w „«, w ho conceals a par, of truth 


or 


Co ^pli 


ev¬ 


idence. 


le H 


Ei Vl 


\ 


£x pert Witness 

. 0nc Who is Skilled or trained in S( . 
is capable of drawing conclusion e . ' r « s|% 
chemical expert, fingetprint. handwri, in ' ‘X ) k, 
. Medical certificate is simplest f on n *I>%.V 
evidence. Issued by doctor and no f ec j, 

Oral Evidence or Testmony V 

„ is more important than documentary cvi „ 
allow cross examination to determine its acc * k 

Exception 

• Dying declaration 

• Evidence of a doctor recorded in lower C0Urt 

• Evidence given by witness in previous judj c j a i 

• Report of scientific expert. Pro, 

Dying Declaration Vs Dying Depositj 


Buraev ° Cc ^ 


Si 


Points 


Recorded by 


Type of evidence 


Oath 


Cross examina 


n 


Superiority 


Acceptance in 
India 


Dying declaration 


Anyone-a police 
officer, a magistrate, 
or a doctor 



Documentary 


AIWa ^re COrdp ^ 
ajUdicial mal M 

or judge K S 


Not required 


Not allowed 


Less 


Yes(underSec 32 IEA) 



A Jury is a sworn group of responsible, eck!^ 
of good social position, w'ho assist the judge j nd £j* 


a case. 


• Fast track courts are courts to quickly dispose of Case 
time-bound manner. 


: Mrij 


Recording of Evidence 

• Sequence - The recording of evidence always in this crd C[ 
(i) Oath > (ii) Examination in chief> (iii) Crossexamine" 
> (iv) Re-examination. 

Judge can ask questions at any Stage. 

• Examination-in-chief [syn, direct examination, E1CJ 
the first examination of witness. 


duc-O V 1 T J :r f '' he Pany WhiCh him ' N ° DeClara,io nsof World Medical Association 


C°* aV 'n uesti° n allowed 

i e3 ding 4 lcading questions are not allowed during EIC 
a ntin« ,ion 

w hen IQ are a,,owcJ in ElC - (a) If the 
Situ*" 0 ’ 1 are introductory in nature or undisputed (b) If 
qU cSti ° nS t ed to by the olher P art y- ( c ) ,f objected to by the 
not oti ece but allowed by the judge (d) When the witness 

^ med hostile- 

haSt y affli na,ion: ° f 3 WltnCSS IS donc by the law > er of 
Cr° sS eU site party opposite to the one which summoned 

the oPP° ^ aS | cc( j j n cr oss examination. 

hi 111 - m . nation: Conducted by the lawyer of the party 

^ m0 " edwi,ness ’ 

; h : ur ifyambigu;.t- 

To correct any mistake 

^rnU NCIL AND ETHICS 

. , nfthe Indian Medical Council 
e u ncti° ns0 

• tenance of medical register 

^ a ' n nance of standards of medical education 
Undergraduate medical education 

Postgraduate medical education 

r ogrtitiou of foreign medical qualification 
Appeal against disciplinary action 

Warning notice 

Penal erasure: refers to removal of a medical - 
ractitioner’s name from the Medical Register temporarily 

^ it-. M n n n.kO <1 I fi; tultAn J__ • •• 


w permanently, as a penalty. Done when doctor is guilty 
0 f serious professional misconduct (infamous conduct). 

If name removed permanently, doctor cannot practice for NEGLIGENCE 
life This is k/as the Professional death sentence. 
phe 6 As of serious professional misconduct: 

O Association with unqualified persons: e.g., employment 
of touts to procure patients. 

o Advertising: It is improper to use an unusually large 
sign board to advertise oneself, 
o Adultery: arising out of professional relationship, 
o Abortion (unlawful): Unlawful abortion includes 
prenatal determination of sex and then inducing 
abortion. 

o Addiction: Addiction to drugs or doctor supplying 
drugs of addiction (e.g., pethidine) to addicts 
o Alcohol: Seeing patients under the influence of alcohol. 


(WMA) 

Declaration of Geneva (Physician's Oath; modernized 
version of Hippocratic Oath): It is a declaration of 
physicians' dedication to the humanitarian goals of 
medicine. This declaration became important in view of 
the medical crimes which had just been committed in Nazi 
Germany. 

Declaration of Helsinki (1964): It is dedicated to Human 
Experimentation. 

Declaration of Sydney (1968): It is a statement on when to 
pronounce death. 

Declaration of Oslo (1970): It is a statement on therapeutic 
abortion - Abortion should be performed only as a 
therapeutic measure. 

Declaration of Tokyo (1973): Doctors will not take part in 
infliction of torture. 

’ "Emblems of the International Red Cross and Red Crescent 
Movement" 

1. the Red Cross 

2. the Red Crescent 

3. the Red Crystal 

No person can, without the approval of the Central 
Government 

They can only be used by The armed forces medical 
services, their personnel, units, installations and means 
of transport 

• Paternalism [Gk. pater, father] is acting upon one's own 
idea of what is best for another person without consulting 
that other person. It is not legal now. 



Types of Negligence 

1. Medical Negligence [doctor's negligence] (a) Civil 
negligence (b) Criminal negligence 

2. Patient negligence 

3. Contributory negligence 

4. Composite negligence 

5. Corporate negligence 

• Bolam Test: Tests of Medical Negligence 

• Calculated risk doctrine [syn, doctrine of professional 
medical judgment] asserts that doctor is not liable if he 
took a reasonable and calculated risk to save life of patient 
and in the process patient suffered injury. 



Scanned by CamScanner 




























,, person. lS 

olcori non fit injuria [Latin. W 31 ™ ^ that ,f 

't JoncJ is a legal diKirin<r w K ^cre harm nll j'_ 

illmgl) placo himself map ' 1 ac3 jnsl the of cr 

.u.t.hcv,tlIrxs«hcablc«obnngacU.m a . 

rty f -.^onable skill 30 

alpraiu is JcrmctJ JS 0 f doctor resulting in 

willful negligence on the P h 

tcnoralion of patients’ health or * (Medical 

rdieal Indemnity Insurance ^ ^ the 

.ipr.crice Insurance (MMH wh , ch the latter 

ctor and an insurance company. . renll urns. t° 

w*. m «ch*,ge > ht ^*1 , hc ,„ s urcd docior 

<™"> !«" « ‘T££*U*I ««»»**■ 

unst claims resulting from hi p 

^NASIA mcrcy 

Junasia (Okcu. good. than3, °*\ ,, 0 f a patient who 
mg means voluntary putting and ex iremely 

uiTenng from an incura 


lndice s used for Determination o 

. Cephalic index 
* nrachial index 

. Crural ,nd« (Lcng.h ofi.bia/ Length „r r 
|Mn:CBC| _ 

— j^ rorgm _______ 

\f e Tbone for determination of sex is Pe / Ws 

+ Best criteria in pelvis, for determination 0 / Sejf . 

. ^ 1 / 0 'determination o/ le , "‘\ 

„ rt at it it <M* r° mnm< id Amoie, ^t, 

^eprotdinent. 

+ as rofCt,rlxlliistdtt,ttheme S apalatial mgl ' 


C °tii 





in for passive euthanasia »ere laid do«"^ 

tciston tothsconttn^ l'fo<W»"“ rela|jws (jt) 

larents (ii) spouse (m) 

id (v) Doctors attending the patien^ 

dec’,on should he rahen bonafide ,n .he best 

“2STS^«*» >PP™vnl from ikr 

n^such an application is filed the Chief Jns.ice of 
ligh Court will constitute a Bench of at least M 
•s who should decide to grant approval or no. 
nmittee of three reputed doctors to be nominated 
e Bench, who will give report regarding the 
tion of the patient. 

e giving the verdict a notice regarding the report 
j be given to the close relatives and the State, 
hearing the parties, the High Court can give .is 


skull. 

* ponderers index is for iUgr (PI = fetal wt./ FL3) 

* Karl Pearson's formula is used to calculate stn . 

individual from long bones. 

» Trotter and Gleser formula is used for esti mationo 

from long bones. ___ ° /s, % 


Indices used for Determination of SEX 

• Medullary index 

. ischiopubic index (Washburn index) 

• Sciatic notch index 

• Sacral indices 

o Alar index 

o Corpo-basal sacral index 

• Sternal index and Ashley's rule 

[Mn: 1AM SACSy] 

pipp R/N MALE AND FEMALE SKELEto^ 



Male 

Female 

Skull 

Larger, heavier, 
longer with 
prominent 
muscular markings 

Lighter, smaller 

Forehead 

Less rounded 

Vertical, roundes 

Frontal eminence 

Small 

Large 

Mandible -chin 

Square 

Rounded 



Less frequent, 
narrower and 
shallow 



Large, Oval 


Smaller, deeper 
and narrower 


Heart shaped 


4 pubic^fjL- 


V-shaped 
Acute (0-75*) 


-— Thasal ind eX 
j CofP ob *- 


Less 


More 


Female 


More frequent, 
deep and broder 


Small, triangular, 


Larger, shallower, 
wider 

Circular/elliptical 


U-shaped 
Obtuse (75-90°) 


More 


Less 


, f., nn ,le pelvis is characterized by 

'lierO _ Urirpr Xl/irlpr rtr.,1 ehn 


Eruption of temporary (primary) teeth 

J I 


M, 


M, 


24 mo. 12 mo. 


~*C 
18 mo. 


«L K 

8-9mo. 7 mo. 

A 


Upper 


Lower 


M 2 

24 mo. 


M! 

12 mo. 

{ _ 


C 

18 mo. 


IL 

9mo. 

J 


Ic 

6 mo. 


subp ubic ansle ‘ Iarger ’ W ' der and shallovver greater 
0 btuSC h presence of preauricular sulcus, small and 
sciatic obturator foramen, and ischial tuberosity is 
tjjaflgu 

everted- 

Italic Index 

&P . . v :<■ a method of identification of race. 
rephal'C index is a 
Ce l r ic calculated as 

• C Max " 1 breadth of skull xlOO/ Max m length of skull. 
C{ " f Ary 3ns > Aborgines and Negros (blacks) is 

• ^cephalic -> C. I. is 70 -75 (Long headed) 

d ° l n 0 f Europeans, Indians and Chineese is Mesaticephalic 

• SI °C I is 75-80 (Medium headed) 

Skull of Mangols is Brachicephalic -> C.I. is 80-85 (Short 

headed) 

^pPT ERMINATION 

A gt detennination c/b done by 

, Dentition .... , v 

2 Skeletal age determination by bone age/X-ray 

TEETH/Dentition 

• In both male and female, deciduous and permanent teeth 
dentition occurs earlier in lower jaw (I L is exception) and 

on left side 

i Tooth eruption may be earlier in girls by lyr. 

• Average temporary teeths: 6 teeth at 1 yr., 12 teeth at 1 1/2 
yr., 16 teeth at 2 yr and 20 teeth at 2| /2 yr. 


Temporary Teeth (Deciduous/Milk teeth) 

• They are 20 in number. 

• Dental formula is 2102/ 2102 = ICPmM/ ICPmM. 

Permanent Teeth 

• Permanent teeth are 32 in numbers. Dental formula is 
2123/2123 

• 1 st permanent teeth to erupt are lower first molars, erupt 
around 6-7 yr. of age (calcification of which begins at birth 
and completed by 9-10 years of age) 

Age of Eruption 


Mj Ic IL 


m 2 m 3 


10 


11 


12-14 17-25 



[Mn: Mama Is In Pain Papa Can Make Medicine: Molari ( 6 - 
7yr), Incisors central (7-8 yr). Incisors lateral (7-9yr), 
Premolar t (8-9), Premolar 2 (9-10), Canines (10-11), 
Molar 2 (12-13), Molar 3 (17-25)] 


in POINTS TO FOCUS 




+ 1st deciduous tooth/temporary teeth to erupt is -> lower 
central incisor, left 

4- 1st permanent tooth to erupt is -»lower 1st molar [6yr:] 

4- Orodental fistula are common after extraction of -> 1st Molar. 
4- M/c tooth to be impacted is —> lower 3rd molar. 
y Hutchinson's teeth are -Clipper incisors (seen in syphilis) 
y- Mulberry molar/moon's molar are —> Molar teeth seen in 
syphilis 

y- Dermoid teeth are -> Molar 

y Translucency of root of tooth is the most reliable criteria for 
dental age estimation by Gustafson's method. 
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Applied Importance of Teeth 


Premature dentition 
Delayed dentition 


Syphilis [Hutchinson's teeth] 

Histiocytosis-X 


ZSZS***#*"* 



Gustafson's method . . r nr i u ]ts 

° It is used for (postmortem) age estl ™ . (issueS 

over 25 years depending on changes in 

• Based on 6 crileria: Root <»»>'""" " JZ 

transparency (Most dentine 

opposition, attrition, paradentosis. secon Jr 
formation. Anterior tooth are more so,table than 

posterior. 3rd molar is least preferred. , , 

BoyJc's method is used for age estimation from teeth by 
counting incremental lines in histological section. 

Stack's formula is used for age estimation of infants and 
hildren from height and weight of teeth. It c/b use or 
oth deciduous and permanent teeth. 

Ither formulae which c/b applied for estimation of age 
y secondary changes in teeth -4 Points, Miles, Dalitzs, 
oyde's. 


* Dental numbering systems: 



Universal system (ADA system), 
Zsigmondy- Palmar system 
FDI system. 


ske letal A ge Determination by 


Preferred Radiograph/*. 



■; 


'POINTS TO FOCUS 

y Bone age determination in children 

of wrist rhond. 

y The age of a 15 year old female is b est de 

radiographs of upper end of radius and ul na b 

y Forage determination of a 21 yr old female, J N. ' 
be taken of -» clavicle and iliac crest. ’ roy f‘h i s 

y Skeletal age is more advanced in girls com Par 
lyr in early childhood & 2 yrs in mid to b 0 

y Ossification centre for lower end of femur j s Q ' 

is 37 week of age It indicates maturity 0 f fetus^^^k. 
y Krogmon's table: Accuracy of sex determinate 
entire skeleton, 98% by pelvis + skull, 95% by °"' S 
80% by long bones. Pe v,s o/ 0r)f j 

* Ossification of carpal bone helps i n clet crm 
age. Time of appearance of ossification centre I"" 1 ® ^ 
is 2nd mo, hammate is end of 3rd mo, lriq Uet J r Ca P^ 
lunate is 4th yr, scaphoid/trapezium/irap e2oid a l$ S, 

pisiform 10-12 yr. 

[Mn: Can He Tri 2,3mo, 3yr Lu STra Pi ^ 

Sternum parts and fusion R'’, 

o Manubrium with body fuses at old age (-^o v 
o Four pieces of body (with each other) f USe at u, 
n YinhniH with hodv fuses at -40 vre •' 


• Fusion of skull sutures 

o Metopic sutures close at - 3 yrs (May persist in %.\ v 
o Basiocciput fuses with basisphenoid at - I8_2i yrs" 
o In vault of skull, closure of sutures begins on the 
side 5-10 yrs earlier than outer side, 
o Saggital, coronal and lambda sutures begins to do* 
from inner side at the age of 25 yrs. 
o Fusion occurs earlier in males than females. 


hcr of fontanels in human fetal skull are 6. 

•rota 1 nunl fins six fontanels: the anterior and posterior 
’ A«^ oid , and two sphenoid. 

4 Hatin' 

p ,c0j \ m clhod of calculating the age of the foetus 

* Rodins * _ 

c '"/.monlhsoflUL-length in cm 
0 f irSl ,hs oflUL = length in cm 15 
7 5 m° ntns 

yr, priiieiplle of exchange 

• l ° C “ n Jo objects come into contact with caach other there 
W' licn *" s s0I11 c transfer of material from one to anolher. 

is a ' VV3> lfeer: Poroscopy is Locard's method, a different 

[ fleti' emv 

entity! 


S-; ology is the study orhaies. 

* T) f S dde r/latticetype : In animals 

^continuous type: In animals (Never occur in human). 
1 1 'terrupteci type: Occasional breaks in medulla. Seen in 
3 'white race, Caucasians. 

Fra amented type: Most of the shaft being non- 
• Hated. Found in Fetus tind newborns Qnd Negros 
^-fragmented type hairs in Mangols and Caucasians. 

* N S k cortex, thin medulla are feature of human hair while 

* T j^i hairs have opposite features. 

Precipit* 11 test is specific for human being. Blood group 
1 ) determined in a hair from any part of body using 
odified absorption elution technique. 

, Scalp hairs grow @3 mm/wk. 

, Hair becomes loose (pluckable) after 72 hrs of death. 

\ Type VII cuticle is diagnostic of human hairs. 



• Also K/as dactylography/ Gallon system or dermato- 
glyphics. 

« Finger printing bureau was first established in Kolkata (in 
India). 

• M/c pattern is loops (67%) > whorls (25%) > Arches and 
composite patterns (1-2%) are least common 

• Dactylography is the most reliable/ best method of 
identification of an individual. Fingerprint pattern 
is different even in identical twins (Quetlet's rule). 
Fingerprints are protected in bums. 








I ermamnt impairment of fingerprint pattern occurs in : 

leprosy, electric injury-, radiation injury 

Other causes of impairment - 

Atrophy of ridge: In celiac disease 

Alteration of ridge: In eczema, acanthosis nigricans. 

scleroderma, dry skin. 

16 point similarity has to be established for fingerprinting 
match in India. The compounds used lor taking finger 
prints are French chalk, lead carbonate and mercury. 
Central pocket loop' is a variety of composite finger print. 
Fingerprints can be studied by electron autoradiography, 
scanning electron microscopy. 

I otoscopy (Locard's method) is the examina" of 

impressions left by the sweat openings on fingerprint 
ridges. 



• Each mm of fingerprint ridge contains 9-18 pores. 

Fores are permanent and do not change during life. Useful 
when only fragments of fingerprints are available. 


lipprints 

Lip prints are k/as chelioscopy or Quilieoscopy. 

• Classification: Tsuchihashi' in 1971 proposed a six tier 
classification of lip prints. 


Age 

Preferred Radiograph/X-ray 1 

Type 1 

Grooves running vertically across the entire breadth 
of the lip 

Type l' 

(Pronounced "one—dash") Similar to type 1 but 
disappear half-way 

Type It 

Grooves look similar to Y or inverted Y 

Type III 

Grooves intersect 

Type IV 

Grooves Look similar to wire mesh or boxes 

Type V 

Undetermined:-Not matched with any categories 


SUPERIMPOSITION 

• Used by Glaister and Brash in Scotland to solve the 
famous Raxton case. 

• Superimposition is a presumptive test. 

• A photograph of skull is taken and a transparency 
prepared. The transparency of the life size photograph is 
now superimposed on the transparency of the skull. 

• Useful test for exclusion of identity, rather than 
confirmation of identity. A negative S~ is more reliable. 
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10.3 



. J " ,,f ; , ;'„te stud) nigae l—» «*»«*“"* 

F ....... (pjL , »‘’P nnh) . „ probable cause ofdcath where there js Hs, 0 . 1 

..* pht ’ n Jr formal attention given. °Ni\ 

, Technique of,removing organs ; Ca > 

!. Virchow’s method : organs are rem 0v 
by one and then studied individually ^ ^ 

2. Rokitansky's method : in situ disse cli \ : 

3 . Lctulle's method : All organs f roni (o ° n 

[oral, cerv ical, thoracic, abdominal " gUc 

en masse in a single block. ’ Pclv 'c] 

4. Chan's method : Cervicothoracic, abj 
organs are removed as 3 separate^o^' 1131 

• During autopsy spinal cord is app roac |*' 
(posteriorly), from occipital protubere nce , fr °H L, 
sacrum. Rachiotomy saw is used t 0 rcmov ° Sr, l; '< 

• Acc/to Bystander post mortem pro Ce dJ CS N c ^ 

opened is rib cage on the chest by 'y- Hrj, ^ 

be opened is — all major blood vessels 3ll[ i Is ' 

• Blood level of a drug is best assesed in brain 
as a reference sample for identification j ^ 0od i\ 
cases and also for toxicological analysis. ^ Unitl(:r C 

Preservatives added to preserve blood 
certain suspected poisonings SatT Wesj„ 

• Xci F (Sodium fluoride) 

0 Used for preserving -» CSF, vitreous Ur i n 
(in suspected case of alcohol poisoning) ^ ^ 
0 NOT used as a preservative i n nr,; . 
Fluorides. P S °"'"8 «t 

• Saturated NaCl (Sodium chloride) i s not 
preservative in poisoning from corrosive acid- 
phenol, alkali, corrosive sublimate 

• Rectified Spirit 

° Used for all other acids except carbolic 
used for Cyanides, Al-phosphide, insectisides, etc 
poisons which are not soluble in alcohol. 

0 Rectified spirit is not used as a preservative 
poisoning with substances which are soluble in al'cof 


STATURE 

. Length of long hone is measured by o»«.n.etric board. 

• Formulae used hr estimation of stature arc. 
c Trotter and dessert formulae 
• Karl Pearson's formulae 

. Length of humerus is l/5lh <20»): tibia is 22%; femur is 
27°/, and spine is 35% of individual’s height. 


AUTOPSY AND PRESERVATIVES 


Autopsy Procedure 

• An autopsy is post mortem examination in reference to 
human deaths. 

• A ,\'cavp\) is internal examination after any animal death. 

• Ar /frym [syn ultrasonographic autopsy/is needle autopsy, 
where samples are obtained under ultrasonographic 
control. 


used ai 
% 


acid. 4. 


I acetic acid. Phosphorus, Paraldehyde, 

i ePtlC , n ° Formaldehyde, Ether, Chloroform, Chloral 
i* |coh ° ' i/ c rosenc. [Mn: Do not use spirit PAPPA- 
hv dra te - K . 

h trK de ISC 1 . . . 

«;/<//»’ is not uscd as a Preservative in poisoning 

" — —HI] 

J \Zsare NOT required for preserving bone, hair, 
yf>rt> eri0 & If analysis has to be done within 24 hours. 

be preserved (by adding NaF preservative) in 

t&'Ted cose of alcohol poisoning. 

susP ecT t/n 1C in vitreous helps in estimation of time 
nMt moAco 


10.4 I 



Specimens and Preservatives 

25% formalin +% wt. by 
volume Na-citrate 
10% Formalin 
50% Glycerine 
Liquid paraffin 


0t hef 

# B |ood for g roup,ng 


• ^^ 7 . ‘ 

; cO (»b°n^mono^Mde) - 

a ns/B 0< ty Fluids Preserved in Autopsy 


MECHANICAL INJURIES 


ABRASIONS 

An abrasion is an injury involving destruction of epidermal 
layers of the skin and dermal papillae, (cf contusions, 
which involve dermis only). 

* Craze ultra sions (Cruzes) 

Aka sliding/ scraping/ grinding abrasions. 

D/to the dragging of body by horizontal force (friction). 
° M/c type of abrasions. 

• Brush burn abrusions(Gravel rush) 

D/to forceful contact b/n the body and a blunt object. 

° Abrasion caused by voilent rubbing over a stationary 
rough surface (Dragging over the ground). A good 
example are grazes or brush bum abrasions seen in falls 



Organ 

-^served 

Suspected poisoning with/Case of | 


Alcohol 

Brain 

CO, CN- OP, Opiates, Barbiturates, Alkaloids^ 
Strychnine 

cninal cord _ 

Strychnine (Nux vomica) 

Heart — 

Strychnine, digitalis 

i 

Gaseous poisons, Alcohol, Chloroform, HCN 

^ijng_ 

p^neandHair J 

jat__— 

Heavy metals (As, Sb, Ra, Th) 

Insecticide, pesticides 

jjterus_ 

Criminal abortion 

Mreous humour 

Alcohol, chloroform 

Skin 

Inj. insulin, morphine, heroin, cocaine 

Bile 

Glutathione, cocaine, Barbiturates, 
methadone, narcotics 


while running, 'carpet burns'. 


Cause 

Example 

Scratch 

Horizontal force 

Pin injury 

Abrasion Pressure 

Vertical force 

Ligature mark 

Imprint/ 

impact/ 

contact 

High vertical 
force for 
seconds 

Patterned/ 
pressure abrasion 
in Lathi wound 

Graze/ 
brush burn 

Forceful contact 
b/w body and 
horizontal force 

Fall while running, 
carpet burns 


Antemortem abrasions are usually red-brown; postmoi 
abrasions are yellow or transparent (d/to -nee of blood fi 
• Road rash is an abrasion caused by the road sur! 
commonly seen in pedestrian-motor vehicle accic 
(RTA) or bicycle accidents. 

gTpQlNf ^TO FOCUS ~ ~ 

Abrasions can be mistaken for — > Ant bite 
* w °und is an example of patterned bruise. 

A ligature mark is an example of pressure abrasion. 


Age of abrasions 


t For preservation of bone 10 cm shaft of femur is taken and 
for preservation of hairs 5 gm or 20-30 in numbers are 
taken. Nails are taken from all fingers and toes. 

• During autopsy best samples for DNA extraction are taken 
from bone and teeth > spleen. 


Fresh 

Bright red 

12-24 hrs 

Scab, red 

2-3 d 

Scab turns reddish brown 

4-7 d 

Heals from periphery 

10 days 

Healing complete 



Scanned by CamScanner 































































BRUISE (CONTUSION) . dt0 

.. KKxxlinrothtf tissues, tiio 

• A f'cv.'V .x c\tw»40ifcW»^ ^ b]un , trauma- 
rvr.urvofh^x^Ksa - c a larg er hru.se if 

• M v hi vk>'r\v of "’Ik-IK-C ^ r ulv a. scrotum 

closer kuc. 


differentiated from incised wound b v 
bridges in it. pre 



Lacerated looking incised wounds- • 
loose eg. scrotum, axilla etc. s& 








H 


*f. 


Features of Self Inflicted Injury 


Ctv 


e usually *rl!ir t,caI r - ^ an d direction of wounds 


Clothes are cut in incompatible 


lose Me* (hkrkcjs) thc> are 
Nvmo louoJoser l.»vC. hp' hriJ svvC |ji n ^. damage 
In -nrr mor.em * toion and infiltration 

to epithelium. . i(1 -defined. 

of.. htaJ. HVW"» 

ll« „p„ jrr rfwrt •" P" s '"“' ncm hn ” ' 


' - 


Way 


wi 


ith 


HU, 


% 


Characteristic multiple and superficial • 
scars of different ages. ' nju he s 

'S 

Chop wounds are caused by sharp C im- 

1 U Pd 

weapon. C Q: 


vs. 



1 Irrvnvd. after injury 

r 

Red 

blue 

Oxyhemoglobin 

(deoxygenated Hb) 

brown 

[hemosiderin] 

|s - w 

greenish 

[hematoidin] 

1 7 - 12d 

yellow 

[bilirubinj 

1 2wks 

normal 



POINTS TO FOCUS 

-f Hara- kiri (seppuku) is an unusual 
japan in which victim inflicts a 



and pull out intestine leading to sudden f a ; . rf /ri 
pressure and decrease cardiac output h ' ntr o /H 
ft- Hesitation marks/tentative cuts/trial ^ 

suicidal wounds. ndi or? 

- 

ft- Incised wounds/cuts on nose, ears and *' v 

-> homicidal. ® en, fo/; 0 0 . 

ft- Fabricated wounds are mostly ->incised ^ 


Site of MW and site of bruise may be 

mastoid process due to it of 




• Fctopic bruise: 
different. 

I. Battle Sign: Bruise over 
middle cranial fossa. . . 

2. Racoon Sign: also k/as i?/** eye or panda eye. it is b/l 
periocular bruising due to # of anterior cranial fossa. 

• Arujii ml bruises c b produced by —> Juice of marking nut, 
calotnipis (Madaar), plumbago rosea. 

• A lathi wound is an example of patterned bruise. 

Incised Wounds 

• It is clean cut through tissues caused by sharp edged 
weapon which is longer than its depth. 

• Blood vessels are clearly cut across. So bleeding is profuse, 
blood escapes freely. 

• Tailing signifies direction of injury 

• Heals by primary intention. 

• Incised wound tend to gap d/t retraction of skin especially 
if wound lies across the axis oflimb (i.e. langer's line). 

• Incised looking lacerated wounds: Lacerations produced 
without excessive skin crushing. Caused by blunt force 
over bony prominenccse. g. scalp, eyebrow, cheek bones, 
lower jaw, iliac crest, perineum, shin (a/echest) It can be 



Stab Wounds 

• Caused by pointed weapon. 

• Depth of wound > length and width. 

• Shape of stab wound depends upon edo e 

° In single edged knife -» Wedge sha^j 
seen). 

° In double edged knife 




E'lipOcal/Spind, 


! 


Pedestrian Injuries 

• Primary> impact injuries 


D/to first 




vehicle and pedestrian. In adults Stibia-biT^ bu fc 
children # femur are eg. pers: ^ ; 

Secondary • impact injuries -> D/to subsequent ■ 
body with same vehicle after primary i mpact 
Head injuries are commom 
Tertiary impact injuries or Secondary i n j Uries 
injuries caused when victim falls on ground 0r "* Dl 
objects. Graze abrasions, base of skull# is see,/ 
Under running (Tail gating): 

Motor cyclist being driven into back of a large vehicle 
sudden unexpected stoppage of vehicle moving j„ 


,rt/; acce ieration'deacceleration there is acute 

* VOlk ' nt f/b hyP erestension of cervical spine leading 

»’p' r<, 'tir”ion <3“ cbcc ' s E " d '" E iS USed ' 

u ; it s^ 10t otta usually ruptures with deceleration, there 
!‘ rTA lf ^-le transverse intimal tear adjacent to main 
« in K* inu ltip 

ladder 

V* W *h selW« t,njur >' e 

verS Transverse it of sternum, contusion and 

# se en > n df / arL ruputure of aorta is seen 

, of spinal cord against the wall of canal dto 

focn^^^^ratioa'decceleration. Usually occurs in and 
voi’ cnt f , motor car collision. 
ra.l"' 3 >^ ____— 

ZZ 3 

‘^Tjextensive graze abrasions over the body of a 
T . mnH side, it could be a case of —► 



secondary 


/ If * e T nu \ oad side, it could be a case of - 
edeswon on 

rt \nju ne5m 

■ is seen in avulsion laceration. 

* f,ay ‘ n9 fo0 t is multiple punctate lacerations over face d/to 
^ Tnenng of ^screen glass. 

5h atorrhachis is bleeding into the spinal meninges. 

* Atorrhachis externa is hemorrhage into the spinal canal 
^wol to the cord, either within or outside the dura. 

^ mmvelio is bleeding into the substance of spinal cord 

+ --- - 


Calibre is used in context of rifled firearms. It is distance 
b'W' two diametrically opposite lands. 



Bore ilamefer 
is distance 
between tbe 
lands 


Rifled-Bore Barrel 
Rifles-Vtandguns 


T 


Rifle or Handgun Barrel 

The bore of a rfle or handgun is 
grooved, wtveh puts a sp*ral spin 
on the bufel for greater accuracy 



FORENSIC 



Lands The 

ridges of metal 
between the 
grooves in a 
hfled bore 


Grooves: The 
spiral cuts in a 
nfled bore 


Shotgun Barrel 

The bore of the shotgun barrel is 
smooth because rifling would 
spread the shot pattern too soon. 


v/s Postmortem Wounds 

An tetnorie> 

A ntemortem wound is firmly adherent, there is gaping 
' 0 f edges of wound. Vital reaction +ve and increase 
enzymatic activity. 

, Soft friable yellow chicken fat clot or current jelly red 
' appearance is found in postmortem wounds. Staining can 
be washed away. 


firearm injuries/ballistic 


PIFL ED firearm vs shotgun 


Fig.: Rifle, hand, and shotgun bores 

Bon i gauge are used in context of shotgun. Bore determines 
the size of pellet. The bore of a rifle or handgun is groov ed, 
which puts a spiral spin on the bullet for greater accuracy 

bounding power of bullet depends mainly on the velocity 
of bullet. 

Viound from shotgun depends upon distance from which 
weapon is discharged. The bore of the shotgun barrel is 

smooth because rifling would spread the shot partem loo 
soon. 

Choking is done in shotgun to jse the rate of spread of 
pellets (shots). 


El POINTS TO FOCUS 


1 


Rifled firearm 

Shotgun ] 

1. Bore 

Grooves and lands +nt 

Smooth 

2. Projectile in cartridge 

Is bullet 

Pellets 


^ Helixometer is a instrument to examine the inferior of barrel. 

T Brain of cartridge is primer. 

ft- Motolov cocktail is an incendiary/petrol bomb, bottle filled 
with gasoline & a rag to serve as a wick which is lighted and 
thrown at the target. 

ft" The Taser Gun is a device for immoblizing vicitims by using 
electric current without causing death or serious injury. 
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t'utK l lV>*um/t In Skull 


Entry 


wou 


ndfrom Rifled Fireartn v . ^ 


Ovt*f T*W# 


lnr*r Tat* 


Rifled firearm (Revolver, 
pljtol, Wfla) 



runf Nr.1 h<j4r l-voo/ 

< i*** < ut t*>^ , 


• n) u k*" ,n rnl 

l lflr«| hulk-l «i M | H ujmiundi the dirt cnlljr 


r r»iry wound f'" m 


* . , stelUW or true late wound . & 

over skull. 

BBI Mm m / -flt, 

B'BTS 4 
Circular wound, 
abrasion and dirt collar* 

bVtV 



0*1 / or—r M— P*’* t,r ' 1 

,^/ (/ ^u«^r/4-r|r>^ , 'r*'' 


AU 


• Wound is lunnc I ilui[>rd. Inline I opening op in 
in Mrhitfi ihr bullet n travelling 


Wounds from Flrearmi 

• llirrr err 1 components of cap Iwton h ,,m Firearm 
I f lame 

2. Nmole 

3. (run powder 




Clr CuL 


Abrasion collar* 


,rr ^n„."X 

Cm-i, N, ' 

Wr 

Wf JUr,(j ^*L 

*Vrv ' 


( 4 . Distant 
shot 
(>2m) 


Circular wound Is smaller 
than diameter of bullet; 
inverted margins 
No soot deposition 
b'bT 

Abrasion collar ♦ 


Clftul *A, 

S ^in g X. 


B'6'r 

Wad, 


I'jrn); ‘'i 
W ° tf,r| lrj|. 


I08T * Burning, blackening, tattooing; 5 = 5/ng^''""' v ' v > 


< ruil 

—** “ d SHoo.ln^onOAs^^ 


blistering 

2. Smoke causci blackening, smudging and fouling 

i,; effect, stippling 


Rangel 


Effect 


J. film ponder residue causes tattooing 
and peppering. 


Distance Travelled by different Components of 


r 

Firing 

ring* 

Smokf 

(Blacken¬ 

ing) 

Fljm* 

(Burning) 

Gun powder 
(Tattooing) 

5/»ot 

guns 

30-40 m 

30 cm 

I 45cm 

60-90 cm 

Pistols, 

revolvers 

400-tt»m 

30 cm 

I 

1 8cm 

60 cm 

Rifles 

1 

1000-3000 1 
m | 

30 cm 

15 cm 

75-100 cm 


1. Contact 


Gases, smoke, unburnt powder ( . r , 



wound cr " er invi 

2. Near contact Burning, singeing [Flame effect-j 

3. Intermediate Tattooing present. Blackening/ 

_«k„ _ 6 /'de 


upon the distance 


>y 


4. Distant 


Burning, singeing, tattooing and h 
all absent. Clubbed hairs may be J,]’"' 


C( !y phenomena Surgical alteration/*,^ 


• If the firearm is discharged from ^90 cm, these effects wi 11 
not be seen. 




• hemic.., , . «■— -‘‘"'"/iuiiirin,, 

gunshot wound. Il makes difficult to recot-ni,. ' 

• & '* "'On 

entry or exit wound. 

• Hhwhach phenomena. Caused by gases entering f 
the skin, and coming out through the same wound • 
hard contact wounds. 

» lihickspatter [syn. Genmm-Rtick.schlcudenpun n i 

the ejection of blood, cloth fibres, bair and tissue fra- 
from the entry wound toxvards the firearm. 
Hilliard hall ricochet ejfeet is excessive spreading of 
pellets d/to passage through an intermediate target W ] 



at*** 


|( II IIVVV > im ^ 


" (C fdtte. hc „„mena Victim first stabbed, then 
,| )C c. a bullet is stidled into the slab woun 


&**** 



| caves a visible mark (d/to pyrolechanic 


|U|; I.C4PV ... ■ ' .. . 

•, flight pall* w I hat shooter can aim at target 


Two bullets fired one alter other. First 


lay) in 


|»ulle |: 


j oU t of barrel by force of second bullet. 

gullet i* CJC | )(J || C |; A jacketed bullet with nose cut-off. 

Hullcl, which before striking aims at 

Ricl.^ nine object first, rebounds and then hits the 
^ jnicrvcfHB 

objc c * J)U , Jct; nullcl lefl in body for long time. 

.So t)VCfl \ ,, u ||ct: Travel in an irregular fashion and 
&* ola * a |<cy hole entry wound, 
odact- „[; X p,-inds upon impact and produces 


„ serious wound. 

ifl° fC hullcl: Bullet rotates end on-end during its 
fuoibunU 

' n0t, ° n t js picked up with liarids/finger.s beco/. fired bullet 
AblJ ^ary and secondary marking which may be altered 

Sl<®" ic ins,ro ' ncn,s - 


Comp osl,lon 

of Gun Powder 

Black 

Con Powder 

75% KNOj (Oxidising agent) 

15% Charcoal (Fuel) 

10% Sulphur (Binding agent, Tdensity) 

Fg, FFG, fTfg (finners of black powder) are 
used 

Smokele” 

powder 

1. Nitrocellulose or gun cotton (single base| 

2. Nitrocellulose + Nitroglycerine [Double 
base] 

3. Double base + Nitroguanidine (Triple base) 

Seml- 

jmokelejs 

powder 

1.80% Black powder 

2.20% smokeless powder 


« Most effective lype of gun powder is smokeless powder. 
* Tests used lo delect gun powder. 

» Paraffin dermal nitrate test 
« Harrison and Gilroy test 


" Neutron activation analysis 
° Atomic absorption spectroscopy 
" Scanning electron microscope 

• l'ii/>in '\ / ///«- Used lo determine seucnce of shots when 
several bullets have struck the cranium. 

BLAST [NJURIES 

• Airhlast injuries are title type 

° M/c injured organs are hollow organs. 

° Tympanic membrane (m/c injured) > Lungs (m/c cause 
of death in air blast injury) 

• Under water blast injuries: m/c organ involved is 
Intestine 

• Solid blast Injuries m/c organ involved is skeletal muscle. 

• Types of blast m/nriey 


FORENSIC 


" Primary (l°): Caused by blast over pressure waves/ 
shock waves. L.g. Damage to hollow visceras. 

° Secondary (2°): Caused by fragmentation and flying 
objects (nails) propelled by expulsion. 

" Tertiary (3°): Caused by blast wind, eg. </ d/to victim 
thrown in the air. 

° Quaternary (4°): All oilier injuries not included above, 
e g. flask burns, crush injuries, histotoxic anoxia. 

• Molotov <u<kiml is a crude bomb - a bottle filled with 


gasoline and a rag lo serve as a wick. 

• Marshall's triad is seen in explosive bomb blast injuries. 


GREVIOUS INJURY (SEC 320 IPC) 


• Any of the following injuries are grievous. 

(i) Emasculation 

(ii) Permanent privation of sight of cither eye/ hearing of 
ear. 

(iii) Privation of any member or joint 

(iv) Destruction or permanent impairing of the power of 
any member or joint. 

(v) Permanent disfiguration of the head or face. 

(vi) fracture or dislocation of a bone or tooth. 

(vii) Any hurt which endangers life, or which causes the 
victim to be in severe bodily pain, or unable to follow 
his ordinary pursuits for a period of twenty days. 

• Vi trio luge (throwing of acid over face) is a type of 

grevious hurl, 
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. rttrcC oup mean lesion is present j n a 
# of (brain is commonly , ^ fj> 

. »av5is «“>’ ~ c ° nm ™ « X N 

‘ X. 

w »•*» ^• ** TuZ*** 1 * ° le °‘ ur ' °' CDHlr " r ° ^ 

;;- f * * >^ !i „ U* -*«»•** ° "■*»xx; 


V> Vv V V r* LVO *X*CTVR£ S - 

—•w-'^r? 

• j ’ll i •» * 

♦ % # •* m 


N v 


• \ 


^X - « 

>• •• v • 


„ ,-•outer his ^» s are seen in 

.» ♦ »—«■**' 

'.-*?■* ' -* 1 - ' ' “m^ororno (Burn he, 

„ \.«s :*V 


brain ^ diff u , 




ise 


°>c 


'On, 


’ 0 / „ 


v.' '.X ,i 


5 N** *" ^uss-on. 

. ^ Atf**** (*um ^ omoJ /s ^ '. 

promoter in thermal deaths. K 

peum*'! P-“2 ***W****^ ‘ 

xv . *"-"*** occur d/m asymmetry ^ 

" v *capom o»er ^ bra instem. 

- ’•'’ ^ mw* "» """ “ fan 


' _ V,# »/Q» 

brainstem. . "" , 

+ „ «s« »««" rv' ,OT “ 

c „ xM sne» *jwfi^L X, 

uMc i' not --- ^ 

■*--.> ****** _ D K)e around 


, % ,> 


. v ^ A~l * •*» 


r j- frJTCT *“ 

-_ ir - „h<7t-Tru-/ ,n ~ l ? s 


Dementia Pugilist'" 

. ^riil b“ ,,ft inJU °' • Seen in boxers. 

X<* > rrr-.^ n **^« n # A , . Q Wa5 punch drunk syndrome. 

v &c site of force. # p t0 repeated minor trauma, trerr 

.' /ipoox.r - 

^ hW.»xri (Wins »f . ton and pa'ches of gliosis are se, 


JIIIC. 

tremors and ^ 


z tn js, 

x --x—seen. . 

-> SKl.zri Mine of . Scars and parches of gliosis are seen through 

— syrnces usually 

HyTOiHERM!cmm51ES 

„ ...onfall from Nom ral body temperalure is 37°C (rectal). 

- — . M ^ra.e hypothermia is < 35°C | 

- .e— * .y~ Hr-*- ^ cf *** SluJI • Shivering stops at 32°C. 

1 * ^ -y-yacnx h»>‘« eacS moving # B(X j y becomes poikilothermic (unstable temperature, r- 

_ ji ,i tmet 26°C. 

^ ‘ ' - , Dealh occurs at the body temperature of < 21 °C. 



Defined as 


Severe hypothermia 
Moderate hypothermia 
Mild hypothermi; 


: inj 1 ^ 


■ is of 2 t>pes:- 



. freezing 
osn10 " 

+ BITE 




A inP ut;,ll "'‘ ancre as is most characteristic finding. 

-wy^iS 01 t - ^ in cnvprp h\.Tirithpn 


ition 


reqni 


ired 


Without tissue freezing 
No ice forman. 

Blue, numb, no sensa n 

I 

TRENCH FOOT 
Limb temp 5-8°C 
Acral ulcers (pemiosis) 


Sadism 

• Sexual gratification is obtained b> physical cru . 
infliction of pain upon one’s partner in extreme 

sadism lust murder may be found. 

• Lust murder is an extreme form of sadl5m ‘"J* * 

murder serv es as a stimulus for the sexual act an 

the equivalent of coitus, the act being accompanied . 

erection, ejaculation and orgasm. 

• Algolagnia is a term sy nonymous with sadism, masoc is 





n ecr° s * s 01 is seen in severe hypothermia. 

f*** lxiCal disoriented and starts discarding his 


fat 


person ^ c ° , eads to further increase in heat loss. 
c^ S ^^^ isals °seen. 

Ui.k° ni L - ury which results from immersion in a 
c-jlds is an '% r or from steam (immersion in boiling 
S id above 60 C 


Masochism 

• Sexual gratification is obtained by suffering of pain 
(M>F). Usually male gets pleasure from being beaten, e 
stimulating sexual asphyxia is seen. 

• Bondage is Sadism + Masochism 


liqut 

water) 


fleets 


icution 


is an injury d/to electric current. 


Fetichism 

• Use of abnormal objects for sexual gratification. Seen 
males who use females panties, brassieres, petticoat, etc 


sment is intimidation of a sexual nature, or 
ual haras _ 0 fre.xoards in exchange for sexual 


Transvestism or Eonism 

• Desire to be identified with the opposite sex. Person wears 
clothes of opp. sex. Many cases are aNv sadomasochism. 


favors 


NATURAL SEXUAL OFFENSES 


E XUALPARAPH1UASZ P ER VERS | 0NS 


RAPE 


hibitionism 

** ,rp of genitalia in public places. Most of them 

^“1,0" neurosis or psychopath. 


me urhm (Scotophilia) 

atification is obtained by looking/peeping/seeing 
lo^ans sex act of opposite sex (peeping tom). Occur 

incases of sociopailnc personality disorder. 


First 

Secondly 

Thirdly 


frotteurism 

Contact rubbing with another person in crowd. 

, Fellatio is oral stimulation of penis by male/ 

, dingus is oral stimulation of female genitalia by male/ 
female. 


A man is said to commit "rape" who, except in the case 
hereinafter excepted, has sexual intercourse with a woman 
under circumstances falling under any of the six followin 0 
descriptions 

Against her will. 

Without her consent. 

With her consent, xvhen her consent 
has been obtained by putting her or any 
person in whom she is interested in fear 
of death or of hurt. 

With her consent, when the man knows 
that he is not her husband, and that her 
consent is given because she believes 
that he is another man to whom she is or 
believes herself to be lawfully married. 
With her consent, when, at the time 
of giving such consent, by reason of 


Fourthly — 


Fifthly — 
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uasourvincNN of rnmJ <"t infovi»- jfI 


of 


him f^^' 1 


lull) 


Sixthly __ 

E xplunation — 


Exception — 


the Administration by , 

or through another of any stupe f> ,0 F ^ 
unwholesome substance, she 15 ufU 
understand the nature and cons«N 
of that to *h*h she pises consent. 

With or without her consent, when 

under sixteen years of age. 

Penetration is sufficient to constitute 
the sexual intercourse necessary 
offence of rape 
Sexual intercourse by a 01,10 
own wife, the wife not being 
fifteen years of age. is not rape. 


£ or Exa 


exam |NA X i0N in case °^x^ 

mination of a Rape case 




True 


virgin and false virgin. 


finding 


True virgin 


to the 


with his 
under 


Hymen 


Fossa navicularis, 
Fourchette 


Sexual intercourse 


Intact 


Has not 
experienced 


llymentil rupture'tear 

Hymen is ruptured during fi rst 
(defloration) and it ruptures postero-l ate ^ **Wer, 



Incest 

* A Man commits intercourse with hts blood rel 


eraliy r \ 


sistcr.daughtcr etc. 

In India incest is NOT a punishable offence. 


6 'o' clock position is the m/c site. 

Congenital rupture - Anterior 
Rupture d to intercourse, trauma, FB-p 
posterior b/w 5-7 o clock position. ter( Ma[^ 
Rupture d'to masturbation: 11-1 - 0 - q]q ^ 


Adultery 

• Intercourse by a man or woman with another person 


' Po siti ( 


tOl) 


than spouse. 

UNNATURAL SEXUAL O FFENSES 


Hymen rupture is seen in: Trauma, SLlr() 
body. Solapith. diphtheric ulcerati 0n §er> ’ \ 
lampoons, gynaec examination. ’ 

Hymen does not rupture by riding, jumpi n 

coitus 


In children hymen may remain intact after - § ' ^ 


men 


and 


* Section 377 oflPC defines unnatural sexual offences. 

* SoJunn (Buggent Anal intercourse b/w » w0 
(homosexual] or a man and a woman |hfterosciual] 

* Bin i u! coitus Sot of Gomorrah'. 

• Stimulation of male sexual organs (penis 

occasionally scrotum]. 

° Pent* introduced into mouth. Semen in resp. tra 

stomach is diagnostic. 

® Buccal swabs are useful upto 9 hrs. 

TnbodUm UsbuusBrtvphum. Female homosexuality. 
Active partner is kb Dyke while passive partner is k/a femme. 
It- > t’-ihn Intercourse by a human being with lower 

animal. 

Ck ntntophilm When passive agent in sodomy is an adult. 
r<!- (lain, When passive agent in sodomy is a child. Child 
is Jc/a Cutamit r 

l\n t/ophilc An Adult who repeatedly engages in sexual 
activity with children. 


situated higher up (deeply situated). 

Rod used during examination. Gaba rod, Gl at • 
rod. 

Aue for consent of sexual intercourse in an unm 

* “nmatrjjd 

tsl6yrs. £ 

If<l5 yr, having voluntary intercourse : Statuton, 

Age for consent of sexual intercourse in a married * 
is 15 yrs. 

If <15 >t. married, having intercourse : Marita] ra Pe 
If >15 yr, married, forcible intercourse : NOT rapi 


(nil, 


Examination of a Sodomy Case 

• In case of habtual practice of sodomy changes obs, 
active agent are: 

o Elongation and constriction of the penile shaft, 

° Twisting of urethra 

Changes observed in passive agent (victim) are: 
o Smooth appearance of anal skin, 
o Conclusive evidence of sodomy is sperms in iheinii 


STERUTY 


teN cyand 
l M pOi£^ 

Inability to perform sexual intercourse, c.g. in 
.^ipo 10 " 0 \ s In these cases A1H (artificial insemination 

• ^“'^Lus^isdon, 

. | ack of sexual arousal pattern in female. 
y r igi-J 1 *; " ntalc who is impotent with only one female. 

is 3 y ca n not be placed as a defence Tor rape, 
jv^tc: l^jiity to beget children, e g. in vasectomized 
< t crl>0' : 1,13 . is S een. In these cases AID (artificial 
pt ^ion of donor) is done. 

in>em ina 0 f both partner is mandatory while in MTP 
, Fof Al C °f husband is not mandatory. 

c onS ept 0 . pbextra: Sperms demonstrated outside but 
t Fe £unda ^° n f em ale genital tract leading to pregnancy. 


Eli POINTS TO FOCUS 


1 


■F False negative hydrostatic test is d/to—Inhalation of liquor 
amnil, atelectasis, acute pulmonary edema,pneumonia, 
congenital syphilis etc. 

*F False positive hydrostatic test is d/to putrefaction of gases, 
artificial respiration. 

"F Vagitus uterinus is a cry of unborn baby from uterus 
■F Vagitus vaginalis is cry of an infant with head still in vagina 
*F Weight of virgin uterus is 50 gm. 


tra' 


j&M 32BSE 


HV dr 


static test (Raygat's test) 


I on the fact that on breathing, volume of lung 

11 ' S and specific & ravity decreases - 

increa st W ater, indicates lung of live bom neonate 

'^of“ov 3 ,ucif,h= liver noa,s 

T / ntic test is not necessary when 

Hydros ‘ before ISO days of gestation- lack of 

0 Fetus is 

*n, at fetus is a Monster (nonviable/deformed fetus) 

° The fetus is Macerated/ Mummified 
° The uMbilical cord has separated and a scar has formed 

(cicatrization) 

0 The stomach contains Milk. [Remember 6M] 


s of Fetal Death/ Intrauterine Death 



FORENSU 


lire din's Test: It denotes changes in the middle ear in a 
liveborn neonate. 

0 Before birth, the middle ear contains gelatinous 
embryonic connective tissue. 

° With respiration, the sphincter at the pharyngeal end 
of eustachian tube relaxes and air starts replacing this 
gelatinous substance. It is not a reliable test. 

Foderc's test: Wt of lungs is 30gm in still bom, while it is 
60 gms in live bom. 

Plaquet's test: Wt of lungs to body is 1:70 in unrespired 
lungs, while it is 1:35 in respired lung. 


Some definitions 


Atavism: Child resembles grandparents. 
Super-fecundation: Fertilization of 2 separate ova. which 
have been discharged from ovary at the same period of 
ovulation, by 2 seperate act of coitus. 

Super-foetation: Fertilization of 2 separate ova. which 
have been discharged from ovary at different period of 
ovulation by 2 separate act of coitus. 

Suppositious: A women may pretend pregnancy as well as 
delivery' and later produce a child, as if it is her own. 


list sign of maceration is " Skin slippage" sign, seen in 
12 hrs of death. 

^ rt > s ; is gas bubbles in great vessels (aorta) of heart 

in 1UD Seen after 24 hrs of death (Earliest radiological 

• folding sign : is overlapping of skull bones in case of 

fetal death, (seen after 5-7 days). 

• Ball sign : Rolled up fetus d/to hyperfiexibility of spine. 

• Deuel’S halo sign: Increased pericranial fat. 


Battered baby/ Caffey's Syndrome 

• Is also k/as non-accidental injury of childhood child 
abuse syndrome and maltreatment syndrome in children. 

• Bruises of different ages and SDH is common, and The 
typical form of this condition is very rare in India. 

• Repetitive physical injuries as a result ot non-accidental 
violence, produced by a parent or guardian, repetition of 
injuries at different dates, often progressing trom minor to 


more severe. 

Shaking baby Infantile whisplash syndrome: B/L arm 

bruises, sub-dural hematoma and intra-ocular bleeding. 
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Starvation 

• If food and water both withdrawn ->J0-12days survival 

• If only food is withdrawn -^Survival upto 60 days 

• If body far loss >40% -^Results in death. 

• Findings: 

a Distended GB, 

& Loss of perinephric, omental and periorbital fat. Loss 
of perinephric fat distinguishes it from other cachexic 
conditions. 

5 Brain is the only organ w'hich do not show any changes 
in starvation 

M/s are darker d/lo +ncc of Jipochrome. 


burn! 

rmse of dealh in bums. 

* C . u hrs- Ncurofienic shock 

,%hrs l Hypovolemic shock 

48 hrsiSeplic shock 

. >50% of hum deaths occur m nrs, 48 h 

secondary shock d/lo excess fluid loss f % 

. pugilisrie atliruder (box.ng/ftr.cing,^S A 

ecn m ho'h nremorrem and postmur,^ b „ ' %> 

l ,|,is attitude is d/lo coagulation of mu ^ sA 
dehydration which cause contraction. <■%% 
. Presence of carbon particles in the termi na , '< 

trachea on histological examination i s ab J>L 
, ife during the fire (Ante-mortem burn). Ul 
, Blood is preserved in fluor.de (NaF) f or an a |y sis 

in bum cases. 

• Ante-mortem burns are char/by prese ncc 
bJistcr containing serous fluid with album,* J * % 
base is red and innammed, presence of vita , f 
enzymes, CoHb in blood, soot in URT 
absent in postmortem burn blisters). 

* Curling's ulcers are sometimes produced in g as[ 

& duodenum after 72 hrs of extensive burns i n 

, Heat hematoma occurs when the head has bee 
to intense heat and it resembles EDH i.e. |j es b/w 
duramater. 

Heat fracture may be seen in skull. 

• Heat rupture are multiple split wounds seen 
deaths, usually involve extensor surfaces of j 0 i* ^ 
rupture d/to high temperature arc called irregm* 
(Classification of bums : Details in surgery section] ^ 

Age of Burns _ 


Immediately l Redness Appear 


Vesication 
Exudation begins to dry 
Red fnflammed zone disappear, pus formed 
Exudates form dry, brown crust under slough 
Superficial, slough falls off 
Deep, slough falls off 




o c0t '° n , „, ric mark) js seen in electrical injuries 


r bum ( el ^*" C d a , the entry point of current. 

* J i ctt°f uti ° n h burns are produced due toan arc dancing 

, Cf ° C Mdy surf3C t electrocution is ventricular fibrilla" or 

fL % tl'thoul fibrillation. 

* C rdiac art cSt ncraf ion of muscles, zig-zag microfractures 

C \icr'* de ^ e 

wax drippings is round dense foci of 


, l £<l 


j| III 

, »»»'r,1cTum fhpo^“ radi0l08iCall! '- 

^ dC 


>niri9 


^ Filig rcc burns arc seen in death d/to 

A rbo rescent br ° a r nC hing of tree pattern or Lichtenburg's 

# |jghtc ning ' seen mostly over shoulder or Banks, they 
flo* er p3 “^ond to vascular channels. 

do n ot corrCS 

^rthermalinjuries 

OIH . . dc f ine d as a temperature >37. 5-38. 3°C 

# f{ype rl!,er o n 

(100-101 F > p ever ^ lerT1 p era ture > 104°F); Irrational 
$ H <# ts,n> ,'^treme confusion: Dry, hot, and red skin, 
behavi° r - f ' sweat i n g,, Rapid, shallow breathing. 
a bsccncc e/tfeat prostration .is collapse caused by 

# [[eat • 5 :* ,„ cess j ve heat. It is most common hyperthermia 

exposure to ext 

syndrome- 


THANATOLOGY 


^iwdbals with death in all its aspects. 


jONCfPIOFDEATH 

t Somatic death was coined by Bishop in 17th century heart 
xlung x brain ( Bishop’s tripod of life). Immediate signs of 

somatic death are:- 
0 Loss of EEG rythm 

o Loss of ECG ry thm 
o Cessation of respiration (apnea) 

• There is a gap of 2 hrs b/w somatic and molecular death, 
which is k/as supravital period. This period is useful to 
take organs for transplantation. 

• In molecular death, individual cells die. Signs of molecular 
death are: 


° Cooling of body 
o Changes in the eye 
° Changes in the skin 
° Changes in the muscles. 

Eye do not dilate on instillation of atropine and spen 

non-motile. . .. • 

• Concept of Brain death was given in 1967. Howar cn «, 

were used for heart transplantation. 

• Concept of Brain stem death was given in 1971 ,Minnes° 

criteria is current concept. 

Suspended Animation 

• Is a condition in which vital functions of the body are 
minimum (apparent death). 

• Seen in electrocution, apparent drowning, heat stroke, 
opiate overdose, anesthetized person, deep shock/coma, 
yogis, cerebral con cussion etc. 


POSTMORTEM CHANGES 

• Hcnssge’s nomogram is the best researched and 
documented method for assessing time of death Irom body 
temperature. It is based upon a formula which approximates 
the sigmoid shaped cooling curve. 

• Tests For Detection of Breathing and Circulation 
1. Diaphanus test 

2.1-card dye test 

3. Magnus ligature test 

4. Winslow slide test 


Category 

Onset 
time since 
death 

, 

Immediate 
signs (Molecular/ 
biological/ 
cellular death) 

within 

2-24 hrs 

Cooling of body 

Changes in the eye 
(Tache Noire) 

Changes in the skin 

Changes in the muscles. 

Eary 

Variable 

Cooling of body 
(Algor mortis) 



Dessication 


20-30 min 

Post mortem lividity 


1-2 hr 

Cadeveric rigidity 



Autolysis 
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Rate of M of tnr.peranrc Iff 
ul nte of fall of tmpmurc is 0.5°Chr or 1.5 Frtir. 


t - 



■f foetal temp, a 1.5 T more than oral temp. 

-f Putrefaction a arrested below OX ond above 48X. 
+ Heat sbfiening is teen eta temperature > 65X 


Post Mortem Caloridty 

• Is the condition in which body temperature remains raised 
for the first 2 hours or so after death. 

k 


occur* d/lo 

l fcn , disturbances ((’NS disorders) 


r 


||ea , production (1/to convulsion ^ 
strychnine. M H { 

nncterial ovcract.vity: sepsis. cllolcra \ 


iJ{orci , m « 

*,* *« » *» kJ lflhec ,eM»* K 
„n **'*■»•■ ,f ' 

nj Stumer's lontiub *'* ca 


Rigor MortH 

. „ ,j j stale of slilfrning ofmiisclc,, , 0m 
jwrtcniwormc ««*• 

. i,,icnni"« li "’ csincc,lc ' llh(N0Tc ' 1 i'ic/i„, \ 

. pcplction of ATI' (d/to lock of rc synt| , 

iov.irmoi"-'»)-♦ -crlapping P „ rli ^ 
form rigid link of octomyos.n t WrJ " i «r A X 

Simultaneously. acld * lcad s to irr cv ii , 1 
contrudion k/as rigor mortis "nbl,^. 

, ()nhro/<>!'I hi,rimi ' '< 

InvoluntiO' ™ ,s .. 1 «f TV) is . 

.viil.in an hour of death -> upper eyelids .. „ *%, 
jaw muscle of face -» muscle of chJ'K; 
Isdumcn TT muscle >n V 


ll 8or 


abdomen 

^appears in same order 

• \ j \Vcv/' v A'“ dea,s vvith P ro K rc ssion 0 f 

different muscles. r Si 5 

• Cutis anserine or 'goose skin 1 is d/ to rig0r 

erector pilae muscle 

• RM begins 1-2 hours after death, takes further t, 
develop and lasts 18-36 hours in summer and 24 ^ 
in winter. 

• RM is early if temperature is high or fed m / s . 

• in cold environment ATP jes slowly, so RM i$ 




RM Vs catapletic rigidity 



1. Freezing/heating 


>65 # C 


Can produce 
rigor 


2. Onset 


1-2 hrs after 
death 


artif icialt, 


Can not be 
produced 

Sudden 


3. M/s Involved 

4. M/s stiffening 


5. Response 
to electrical 
stimulation 


all 

Less 

No 


Single 

More 


1 group 
marked 


6. Molecular death 


7. Medicolegal 
importance 


Time since 
death 


Mode of death 


•, pigid*ty 

,.d* ver .-veric spasm (cataleptic rigidity/dcalh 

V t/nS v"'* 


j |al were contracted during life becomes 
• l, iun ,1,r> . n 'l iniincdiatcly after death without passing 

dlT a nd r ' g ',agc of relaxation. 

to P fimary ,ddcn death, excitement, fear, severe pain, 
Cccn alU ’ r * cerebral haemorrhage, injury to nervous 

> lUSti0n 'dmiucP oisoning - 

ySlc m. slr> . . c group of muscle usually hands. 

* jilted ,oS ‘ o j c 0 f death-suicide (weapon in hand) 
|ndi ci,tcS Hiitton of assailant) or a accident (grass weeds 

^''ifindrowni"^- 

iflh and ' 

ort em Lividity (Livor Mortis) 

5trn ° postmortem staining/ subcutaneous hypostasis/ 
Also ^ aS p jyggillalions/Vihiees & darkening of death etc. 
jjvor m ortl s(0 pp 3 ge of circulation and stagnation of blood 
, Ca uscd ^ p| 0 od tends to accumulate in the capillaries and 
ir,VC fTof dependent parts. 

vC • position, lividity is seen on back with contact 
« !n ** Ranging, glove and stocking hypostasis seen 
pall° r -jn j rovvn ing, staining is seen on face, upper limbs 

" j ihdomen. 

an ° • nf colour depends upon the amount of reduced 
' hemoglobin in the Hood. 

h n of postmortem staining occurs usually in 6—12 h 

* ^Ut persist till putrefaction. 

M lividity indicates posture of the body at the time of 

* ^ whi | e ^ color indicates cause of death. 

pM staining can occur in some cases before death e. g. 
cholera. 


k/a* 


ci 

\‘ 


po 


Colour of Postmortem Lividity in Certain Cases 


BJ POINTS TO FOCUS 


1 


Choclate cyanosis Is seen In methemoglobinemia. 

T Cherry red post mortem lividity is seen in death d/to carbon 
monoxide poisoning. 


Putrefaction 


o«knninR with 

Colour of PM staining | 

m. Burns 

Cherry red 

mcN/ cyanide 

Bright red 

Hyoothermia 

Bright pink 

Aniline 

Red brown 

Methemoglobinemia (Nitrites, 

KCI, chlorate) 

Copper brown/Chocolate 
brown 

phosphorus 

Dark brown 

Asphyxial death 

Purple/deep blue 

Gas gangrene 

Bronze 

H 2 S 

Bluish green 

Opiates 

Black 


• Putrefaction is the surest and late sign of death. 

1 Decomposition of the body (autolysis) mainly by action of 

bacterial enzymes (esp anaerobic organisms from bowel). 

• Putrefactive bacteria spread most easily in fluid and tends 
to colonize the venous system, serous cavities. Due to 
hemolyzed RBCs vessel walls stain purplish-red giving 
marbled appearance (MAttltl.I.XG), which is noticed by 
36 hrs. 

• First external sign of putrefaction in a body lying in air is 
usually a greenish discoloration of the skin over the region 
of caecum (RIF region). Appears in 12-24 hours. 

• First internal sign of putrefaction is usually a greenish 
discoloration on undersurface of liver. 

• Color change is d/to conversion of Hb into 
sulfamethemoglobin. 

• Putrefaction is delayed in poisoning d/to carbolic acid, 
ZnCl, arsenic, antimony, nux vomica (strychnine). 

• Colliquative liquifaction is seen within 5-10 days. 

• Tache noir sclerotique in sclera may be seen. 

• Rate of P~ is maximum in air > water > soil/earth (1:2:8) 
Order of putrefaction in various organs 

Larynx and trachea > stomach, intestine > liver > lung 
> brain, heart > kidney > bladder, uterus > skin muscle, 
tendon > bone. 

• Bone begun to decompose after death in 3-10 yrs. <7 A A 
(amino acid) in bone suggest age of bone (after death) is 
>100 yrs. 

• First AA to disappear is proline and hydroxyproloine. 

Last AA to disappear is Glycine. 



FORENSH 


POINTS TO FOCUS 




4- Virgin uterus is last organ to putrefy in female & prostate in 
male. (Bone > uterus/prostate) 

4- Honey combed, vesicular or "Foamy" liver is seen. 

“T Maggots appeared after 48 hours of death help in finding 
time since death. 


Earliest radiological sign of 1UD is gas in the vessel (air 
bubbles in heart and great arteries) —> Robert sign. 
Emphysematous vaginitis is a/w high % of N 2 with 
amt. of 0 2 , argon, C0 2 and H 2 S. 


A 
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IRENSIC 


Ma " ra,i0n . , j^.j nc and shrivdin? of 

• Is dcsication / dehydration . - 

and \ isceras after death. jne deaths (la^ 1 . 

• Aseptic autolysis seen in m ^ in f an t rema 

occurs within 3-1 <k vS - * jlhm embranesintac 

surrounded w ith liqour hut no -j^ere is * osS 

• Spalding sign is bec/ot , vault) bones 

alignment and overriding o Cnaldinc sign indicates 

on In,, du, shrinkage radiolo,;i«l 

fetal death of >7 days. Spalding 
evidence of the death of a fetus in u 

Mummification { ^ ho( 

• Is modification of putrefaction uhen ^ nV . bur j e d in 
„„d dr,. Mummification occurs »hcn 

dry, sandy, shallow graves. [Murium i m 0 f body. 

• There is drying/dehydrabo^e^^^p^jy,.^ |ack of 

• Ideal conditions to develop are. g 
moisture, free circulation of air aroun 

• A mummified body is odourless. bo dv 

. Time required for complete mummification of the 

varies from 3 months to 1-2 years. 


Adipocere 

• Conversion of unsounded liquid fals in» a'uratdI &ts. 

Also h as saponificationpravc wio'modifle pu 

• Ideal conditions for adipocere formation are. 
remperature + moisture, humid conditions, dead body 
hurried in damp clay or immersed in water. 

• It is d/lo gradual hy drolysis and hydrogenation of pre¬ 
existing fats into higher fatty acids, it has a distinct 
offensive or sweety/rancid butter stneli. 

• First starts in subcutaneous tissues. 

► Does not occur in fetus < 7 months. 



Rigor 


mortis 


putrefaction 


Favoured by/ 
Early sets in 


Strychnine 
Struggle, 
convulsions, 
Cancer, cholera 
TB, Typhoid, 
septicemia 


Septicemia, 
peritonitis 
f temp 
Asphyxia 
Moisture 


Mummifica' 1 


Adipocere / 
saponifica¬ 
tion 


Dry sandy soil, 

T temp 

Rapid evapora", 
wind 
As, Sb 
poisoning 

Damp, 

warm, 

watery 

environment 

Moisture 



£>0 
Mrs eru c 

A° iS0ni *e 

A P°Plexy' 

d eath 

P rec ed ed 

byh 'age 

A sphy X i a ' 


Str Ych 


nine 


Carbolic 

acid/ 

Phenol 

ZnClj- 

Chronic 

heavy 

metal/ 

As 

Moisture 






MECHANICAL ASPHYXIA 


Of Rs 

h Pase s 

and 

>N, 
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■ "POINTS TO FOCUS 

•F Rigor mortis sets in 1-2 hour in India. 

■F Adipocere formation starts in summer in 3 weeks 
■F In northern India PM staining is seen 6 hrs offer deaths. 

*F Colliquative liquefaction is seen within 5-10 days. 

*F Maggots appeared after 48 hours of death i, help in finding 
time since death. 

*F In death d/to arsenic poisoning cadeveric rigidity lasts longer 
than usual. 

*F Postmortem fibrinous clots in heart ore known as "Cardiac 
polyp". 


HANGING 


• Asphyxia which is caused by suspension of th 
ligature, the constricting force being the body \ Ve °h 1 
In partial hanging, the body is partially suspend, 
of the head acts as constricting force. Feet touch the 
in typical hanging, knot (point) of suspension jsj^ 
In atypical hanging, knot is elsewhere. ' PK 

Jugular venous compression occurs with tension j„ , 
of 2 kg, carotids by 5 kg, trachea by 15 kg and veil! 
arteries by 30 kg. 




ir k is an example or pressure abrasion. It i s 
W""a hove ‘he ‘hyroid cartilage. It is groove in tissue, 
# si‘° 3,ed "lor hard parchment like b/n the larynx and chin! 
pak* in C ° >s c ’ n tirc neck except for the place where the knot 
IIcn cirC ‘ , Abrasions with hemorrhage indicates antc- 
was * C f± in a. 


" aS rfi hanginS- 

tn ° r1Cm iV.v symputhetique ’ mdicatcs ante-mortem 
t ‘L* ! i,in \[ the ligature knot presses on cervical 
h^'T-tic. the eye on the same side may remain open 
s> nl f al ’upildi latcd - 

^.dribbling at angle of mouth is a sure sign of 

* Mortem hanging. 

^ ming seen in legs, feets, hands and forearms (Glove 

* ^Jto^inghypostasis). 

» n<d . bone # occurs in persons >40 years, and involves 

* H>’ ol r horn at the junction of inner 2/3rd with outer l/3 r d. 
g reatC (ion or AP compression flhyoid seen. 

Ab duC frarotid arteries shows transverse splits 
, intitna o' 


pQjNTjrorpcyl 



iso h^lcM hanging. 

* I cidental hanging is seen m masochist (auto-erotic hanging). 
+ -ature mark is above the thyroid cartilage in hanging. 

I vinous congestion + asphysxia is m/c cause of death in 
hongioQ- 

. Death in judicial hanging (execution by hanging) is d/to 

* darnage to spinal cord and medulla after tt dislocation of the 

dens ( 2 nd cervical vertebra) _ 


, S- is a form of asphyxia which is caused by constriction 
the neck by a ligature without suspending the body. 

t Ligature mark is transverse, completely encircling 
neck below the thyroid cartilage. 

• Bruising/rupturc of neck muscles is common. Face 
congested and cyanosed. 

• # of thyroid cartilage is common (but not always +nt). 

• Common methods of homicidal strangulation 

o Garroting (Victim is attacked from behind by spar 
windlass, an iron collar around neck) 
o Ligature strangulation : horizontal ligature marl 
seen. 

o Throttling or manual strangulation-, death is d/to re 
cardiac arrest. 

o Bansdola (using strong bamboo or stick) 
o Mugging : Strangulation by holding the neck of 
victim in bend of elbow 


Smothering is covering of nose and mouth by hands. 
Bulking is homicidal smothering + traumatic asphyxia. 


B jTQINTS to FOCUS .1 

■F Cricoid bone ft is strongly suggestive of throttling. 

■F Chances of hyoid bone ft are max m in throttling (manual 
strangulation) > strangulation>hanging. 

*F * nwar d compression tt is seen in case of throttling. 

■F Antero-posterior compression ft is seen in case of hanging. 
Avulsiontt or tug/traction tt of hyoid seen d/to muscular 
overactivity. 

*F Face is pole in hanging while congested in strangulation. 

"F Method which leads to death by suffocation are —> Gagging, 
choking, smothering, etc. 



METHODS OF TORTURE 

Falanga is a method of torture. Also k/as falaka or 
Bastinado. In this canes or rods are used to beat on the 
soles of the feet, which is very painful and debilitating. 
clefuno is repeated slapping of the sides of the head (over 

ears) by the open palms of the assailant. This may cause 
rupture of ear drums. 

Dry submarino is tying of a plastic bag over the head up to 
me point of suffocation 

hef submarino(Latina) is forced immersion of head in 
water contaminated with urine or faces. 

• Cattle prod is use of electric current to torture. 

Chepuw a in this the legs and thighs are tied very tightly 
with bamboo sticks to induce severe pain. 

Cafe Coronary Syndrome 

• Term was introduced in 1963 by Haugen referring to 
obstruction of the upper airway by a bolus of food 

• Death of men in restaurants and cafes who sat back in their 
chairs dead while eating food. 

• It presents like an acute heart attack due to coronary 
obstruction. 

Death is usually d/to asphyxia. Reflex cardiac arrest occur 
d/to laryngeal nerve stimulation. 


DROWNING 

• Signs of antemortem drowning 

1. A fine, copious, persistent, white, leathery froth at 
mouth and nostrils is most characteristic external sign 
of drowning. (Increases with compression of chest 
if wiped away it reappears). 
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2. Weeds grass._mud_in_tishtlj_cfcncfc>f4 ( 

cadaveric spasm) . . 

3. Stomach, small mrestme. and middle ea. con—in 

water (in 20 %) 3 

4 Dtaroms m brain ar.d tone marrow 

• Accidental drownmg is m'c t>pe-H>per>.ennlai.on ^ 

any dive, deep or shallow, flushes out carbon -* & ' 
early death. 

• Cutis anserina or goose like skin (goose-fesh s ' 

• Washerman’s hands in 24 hrs. 

• Lungs_are_overdistcnded_iederutpusJ»_b4l!PQ n C- 

presence of fluid and arr_in aI>_eplL A&lh 

• Emphysema aquosum (presumptive evidence 
from drowning) is seen in antemortem drowning, 
aquosum is seen in post mortem drowning. 

• Pattern/ V hemorrhages (subpleural h’ages in lower 0 
lung dto rupture of alveolar walls from 1 pressure) 

• Fresh water drowning is more dangerous than 

water drowning. Cause of death in fresh water ro Remember 

hypervolemia.liemodilulion. hyperkalemia from hem >s,s Kernel 

andTwNaC. levels. Death may occur in >5 m,nu.« from . 

a combination of anoxia, arrythmias, VT and Fibn 
Drowning in sca/salt water results in slow death. 

» Cettler test is used for diagnosis (25% difference in Cl 
Rt and Lt heart chambers is considered s.gmfican F 
► Finding of diatoms in tissue (esp. bone marrow off 

is highly suggestive of antemortem drowning. 

Diatoms are unicellular or colonial aqua,,c algae w*h 
extracellular silica coat. Acid digestion technique ,s 
to extract diatoms 


In typical/wct/ 
primary drowning 


Cl 


“ ar ‘('nc , rr 
Ve "«'i Cll |, r \ 

In dry drowning — d/ i n ruf j Cr ) N 

Secondary drowning- H yp , . c * Wy 

c,-N. N 



mods 

(Near drowning/ post cerebral ; ’ f 
immerson synil.) arrythmias etc. 


Frothing is also seen in deal)) (P( 
phosphorus, opiodsand barbiturate 




i-i r . 


> 


Hydrocution 

• Also k/as submersion inhibition ()r ( 
Death results from cardiac arrest 


10 c 


.. . -^1 d't Hrxir ^s 

a result of cold water stimulating uj 0 V;i &i| 

r _ilw* hnrlv* rolrl umt... 


a resuu xa, wvrt- .- -. u „„g „ lc — ir^ 

surface of the body; cold water enter, n , Vc X ’V 
passage, and pharynx/ larynx 8 C;,r 0 r ^' \ \ 


\y 

v 


Post immersion syndrome or near d r 
of secondary drowning and refers | 0 a s ^ nin ?i) 1( 
who is resuscitated and survives for 2A h ^•oii/'’ 

„ . ;ni„rv kkhipl, .. . % V! 


.. . . ... ^ ni 

Scalds is an injury which results f ro , n . 
liquid above 60°C or from steam 
water) 0ri ^ bC 

Electrocution is an injury d/to electric 


curr cnt 


tsh water and Salt water Drowning 



Fresh Water 

Sea/salt water 

1. Circulation 

Hemodilution, 

hypornatremia 

Lysed RBCs 

Hemoconcentration, 

Hypovolemia shock, 
Crenated RBCs 

2. Electrolytes 

T K*, i Nad, 

l - ♦♦ 

4 Ca 

T Mg* 4 and T NaCI 

t Ca ++ 

3. Cause of 
death 

VF 

Asystole or cardiac 
standstill (Mg 44 ) 


es of Death in Drowning 
merson syndrome -Arrest d/to 
ydrocution) 


vagal inhibition 


Detection of Blood in Stains 

• Microscopy and chemical examination 
o Teichmann’s haemin crystal test 

(-vc in old/hcatcd/treated blood) 
o Takayama’s hcmochromogen crystal t csl: 
(More reliable for fresh + Old stains) 

• Chemical tests 

Based on H 2 O 2 and enzyme peroxidase 
o Leucomalachite green test 
o Guaiac test 

o Benzidine test (Also for old blood stains on clotho) 

° Ortho toludine test 

o Phcnolphthelein (Kastle Mayer) test: Peroxidase h*. 


,n)SCOp ic tests 

• S f n hoM'“l’ hy 'fC' r r" W ddi “'c and 

"lie •«' f " r ““ , b "^ "i‘ m : " J *‘” old „nd 

s „in» even if the blood n ,n m, nulc qiJ , n|l , y ( , (j ( 

eI( c,lono'SP M,e ‘ 0,Blood 

P * detect whether the blmKl is of human o, „ j, of Mjlm| 


U* 1 


J t°' 


Ontological tc:st 

* v ccipidn text ( +vc m f fc *n human bl.xxjj 
l Jtcx test 

Jl^agglutination inhibition test 
c^yrooloH ical ,l ’ s1 

• ^ lD \l, MI)H. peroxidase, esterase 


paction of group of blood in stain on clothes: 

Imtnunolo^a 1 test 

* 0 Absorption elution test 

* Absorption inhlbi,ion lcit 

* Mixed agglutination test 

Ecological jest 
, isoelectric focusing 

0 Cellulose acetate membrane 
° Vertical disc. Vertcal and horizontal slabs 
Jlood group antigens are found in saliva and all other body 

* fluids except CSF. ] 


STAINS 



0 Old <lafrj rcd ra >' s > arc useful in identifying 
° ,d ^ fresh blood k 


0,d > fresh blood stain 
Gun powder on clothes 
Blackening, soot 
Tatiooing 


forensic psychiatry 


Th« Mental Health Act, 1987 

n Act to consolidate and amend the law relating lo llic 


^ ivKiuti^ tu 111s; 

incni and care of mentally ill persons, to make belter 
P ision with respect to their property and alYairs and for 
matters connected therewith or incidental thereto, 
t replaces the Indian Lunacy Act of 1912 resulting in 
change of certain terminologies as shown below 
As>lum to psychiatric hospital 
* Lunatic to mentally ill person 

Criminal lunatuc to mentally ill prisoner 


True Insanity vs Feigned Insanity 


Tests for Seminal Stains 

, Florence test -> detects choline (Seminal vesical fluid). 
Dark brown crystals of choline iodide forms. 

Barberio’s -> detects spermine (from prostatic secretions). 
Ammonium molybdate 
ACP(Acid phosphatase test) 

CPK lest 

[Mn: Cauliflower at special bar (Choline for Florence. 
ACP test, sperm in for barbeiro] 

• During medical examination of accused in alleged rape 
cases, presence of vaginal epithelial cells on the clans can 
be demonstrated by clearing the pan w ith a filter paper and 
exposing it with— Lugol’s iodine. 

• Wrays are useful in - 

0 Dried seminal stain (blue white fluoroscence) - Best 




1 True Insanity 

Feigned Insanity 1 

1- Onset 

Gradual 

Sudden 

2. Motive 

Absent 

♦nt 

3. Precipt- 
tating 
factors 

Present 

Absent 

A. Cl/f 

Signs and symptoms 

Does not conform to 


conforms to a particular 

a particular type of 


type of disorder. 

disorder. Symptoms 


Uniform and present 

may be absent when 


whether the person is 

the patient Is not under 


being observed or not. 

observation. 


Facial expression 

Frequent changes. 


usually listless, vacant 
and fixed. 

exagerated grimaces. 


Insomnia often present 

cannot withstand lack 
of sleep 


Can withstand exertion. 

Cannot withstand 


fatigue, hunger for 

exertion, fatigue hunger 


prolonged periods. 

for prolonged periods. 


Does not pay attention 

May only pretend lo 


to personal hygiene. 

be disinterested In 
appearance 


Does not mind 

Resents examination for 


examinations 

fear of detection 


A 
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Testamentory Capacity 

• Refers to the capacitv of a person 10 make a valid will, 
•a will is a document detailing the disposition of propert) 
owned b\ a person, which is perpared b> him during his 
lifetime but takes effect onl\ after his demise the person 
who makes the will is referred to as the testator it can be 
revoked or changed any number of times. 

■ * There is no particular format for a will, it need not be even 
on a stamp paper. 

• The w ill must be attested by at least 2 witnesses, neither of 
them can be benificiaries. 

• It is preferable that one of them should be a doctor. 

• The signature or thumb impression of the testator is 
mandatory. 

• The will comes into effect only on the death of the testator. 
Durham Rule 

• An accused person is not criminally responsible if at the 
time of committing the act, he did not have the capacity 
to regulate his conduct to the requirements of the law as a 
result of mental disease or defect. 

Irresistible Impulse Test 

• An accused person is not criminally responsible, if h e 
knows the nature and quality of his act and knows that 
it is wrong, if he is incapable of restraining himself from 
committing the act because the free agency of his will has 
been destroyed by mental d/s. 


The American Law Institute Test 

• A person is not responsible for his criminal conduct if at 
the time of such conduct as a result of mental disease or 
defect, he lacks adequate capacity either to appreciate the 
criminality of his conduct to the requirements of law. 

Me Naughten Rule (Section 84IPC) 

• Nothing is an offence which is done by a person, who, at 
the time of doing it, by reason of unsoundness of mind, is 
incapable of knowing the nature of the act, or that he is 
doing what is either wrong or contrary to law. 

Automatism 

• Automatism is a a conduct of a person whose consciousness 
is impaired to such an extent that he is fully not aware of 


• The main factors producing automata 

criminal courts are : epilepsy, concuss^ JV 

somnambulism. y Xi\| 

[Note: For remaining matter on For C n S j c p \, 
psychiatry chapter] 


toxicology 


10.141 _ _ 

. Mfllhieu Orf-iU is considered to be , hc ^ 
toxicology- 

. Paracelsus is considered to be the f ather ^ \ 




lQ xi, 


X, 


poisoning^ndIHEIRIpec^ 


Poisoning with 


Anticholinergic drugs 
(Atropine, TCA) 


Beta blockers 


Mineral acids 


Antidote 


Physotigmine 


Glucagon 


Orga nophosphates 


Ethyleneglycol 


Methanol 


Narcotics, donidine 


Fomepizole 


Ethanol > 
/fomepizole 


Naloxone 


Cyanides 



Magnesium oxide 


Atropine, 2- PA M(Dra| . 


Dicobalt ede tate, p APp 



Arsenic 


Mercurial compounds 
(Corrosive sublimate etc) 


Oxalic acid 


Freshly Precipitated hydrate 
oxide (Fe 20 3 ) 


Sodium fotmaldnhyfc^. 


Calcium gluconate 


his actions. 


POINTS TO FOCUS 


& DOC for early mushroom poisoning: Atropine (d/tom 
excess). 

*>■ Endrin is considered as plant penicillin. 




ieNt OFOyERDOSE 

Al " 


Overdo-O'; 

in iV ccD ' 

P' b '.K-ccm-cs 

C0- H . 2 

u< n 

Di^nosiouy 


Ch« |a 


Antidote 

[J-blockcrs 

Budesonide inhalation 

Glucose 

Glucagon 

Oxygen (HBO) 
Protamine sulphate 
Fab antibodies 
Vitamin K. 



|veri' natel 


DOC/most useful for 

NOT effective 
for 

Mercury and Arsenic 

Fe, Cd, CN- 

pb (Lead) 

Hg 

Cu (also for Hg Zn, Pb) 

Fe 


^ cu-chelator (also useful in Wilson's disease) 

■F Tri ° nte &QTPA (pentetic acid) have anti-oxidant action & both 

■F E° TA ^ful in poisoning with radioactive metals. 

° f€ alS j ose s of EDTA are used in carbonic anhydrase enzyme 

* Large . _ fqTA chelates with the metal ion of enzyme. 
jnnc tiv° ll °' - ---- 


jtupefyiPB 

(CCD) 

• Cannabis Indica 

• Chloral hydrate 

• Datura 

Cattle poison 

• Abrus precatorius 

• Aconite 

• Arsenic 

• Zinc Phosphide 

• Organophosphorus ! 

• Nitrite 

• Calotropis 

• Hydrocyanic acid (linseed plant) 

[Mn: Naaacho-Zi ] 

Aphrodisiacs 

• Cocaine 

(love philters) 

• Cannabis 


• Opium 


• Cantharides 


• Arsenic 


• Nux vomica 


_ 

Abortifacient 

• Calotropis 

• Oleanders 

• Lead 

• Aconite 

• Ergot —- 

Colourful 

poisons 

• Carbolic acid (smoky green urine) 

• Oxalic acid (white brown patches) 

• Copper (blue green mucosa/color of 
vomitus) 

• Arsenic (red-velvety)— 

Artificial 

bruise 

• Semicarpus anacardium 

• Mader juice 






Fig.: A. Calotropis plant; B. Aconite plant 


E 

Fig.: A. Datura plant/ fruit; B. Seeds of Datura 
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* r*»u* „ ,//y Q v ^nvAyut 

~* ^"-<iw>/ frirnAiin^ |>w>(ii ( ^tr«c 

* imm •<ii(i(ir'^«’iMW<} 


Hemodialysis It Useful In Pol toning of 

• h'lMfli W»«)| Una irx.li «.u)o/ »>t . J-na v< >lunu‘ uf di SlTlhutlotl. 
I"* f'lj.mi [fiHrin t ual.iy 

* Aki>la>ti(| tluUMtl.n»<-i)u»nr»l,rth>lm«r p lywd.i 1 ***>* f ** 

*kiitajl) 

* At, Hr. f , IJ (A/*™*., linen hIci. I U*k 1<-'. Lithium) 

* (hk*»l hydntr 

" AtrUmira-j'lK-n. Siln^Uln, Wlpruatev 

■ 




r~ 


mm 


•f »*r'»«utfcoVin rt ftrrf rf'rt f*. 

♦ K.TTV Orvunop^tO^ywt t ygano chlorine, 

(it Htiphot* pvruewng 

[Un t#KT,l 

"♦ Cupp** UtipNjfv nMl tUArrutX put** 


Alkalinisation of Urirsc/Forted Alkaline Diuresis 

• lv u’-cO |o miia.'xc rrrul e scrrtHKi of jckIk drugs 

• I jurnplo nr - 

* f\»i*jninj{ dto vifiijUlrstsalrcvtic aeidk barbiturates 
(WbtturK acid) f C pbeeobarbituee am) 

« lithium. 

• Chkepruf^uude. Mu 

• ^..x/j.>.r,iii » dune fur elimination of alkaloid drugs eg. 
amphetamine, tjumme 

Charcoal Hemoperf uslon Is Useful in 

• Potsoru »rth high H'H and large volume of distribution, 
lipid voluble 

k 


• I exr-pkm ' 

. Anti cp<!<T<*-v * Pt* T, ) 1o "V c '* r ^tTn <y . 

. umnL wl«c>L»*« **> ^ 

. Chloral hydrrf*, gliatthimide, *\ 

. Mu “> 

Contraindications of 


1 Cof'W* p nevawe-t *** H^VD*. 1 War, K 

H * 0 , l—'Pt tarbow ** ’ 

2 Convolver. •t#ro~»W 2 CMS 

patroiaum compounds 

j pregnancy 3 Corr^,_ 

“ p 

4 CWoral hyd'**- camphor «-CNS stiry^ 


• fjavtrir lavage / »1om*ch wash iv 

in ♦ Marked hypothermia, upp< .. r 

puiviifungv, comaune and convulsant ^ 

relative contraindications. In i’ 

' t 

Wrfro Tocu^ 


done 


' *• h i 



PUPILS IN POISONING 





Dilated 

Constricted 

Fiaed. | 

n °f'-re^rk_ 1 

Alcohol 

Aconite 

Lar §e arKjf^ 

Amphetamines 

Barbiturates 

- Ana,. a 

-Anti- 

cholinerjiQ 

Anti depressants 
(TCA) 

BZD 



ran 


•f /n fuXO. poisoning gaitnc lavage corner 

Fotomum frrrocyamdr Dy , . 

-f In Mercury poisoning gastric lavage carried 0(Jf 

charcoal or 5\ jod/um formaldehyde sulph 0lrall ^ "* Aft, 

•> in Al phosphide {rot poison) gastric lavane r „ ? 

^ l0rr »erfe 

S alme then KMNO, 

•f In Iron poisoning gastric lavage carried out by 
+ Activated charcoal does not remove iron. *' ,V W- 

•f Activated charcoal is usually not used in c / 0 

porsonongif Noctetylcysteine to be administered'*"^ 
-> Como cocktail contains Dextrose * Naloxone * y ^ 

It is given *hen patient comes in coma & we d "'t 

. 0 rr#, 

ogrnf of poisoning. r >v 

•f CuSOjotropme are used as dote & antidote 


CamtHUH 


■Cji'natei 




non-rtKttM 


Vna t i'nl f(«ed 
- Op-o*ds 
. - Che! «^rg<s 


Op»um 

ginophosphcfus j Varvab'e and 

-i-- fued 

P^l^l _ 1 -Hypothec 

— Barbiturates 


( >^^ vchn'^ '_Z --- 

-^^ted r u P l1 Construct NO big CAMP, for 

^^^W' ,:U,,a,cdV,pcrDANCK1 


' piU tcd P u 

^^STO^FpeyS 

-.a cef>r\ in 


^ poifu^— — - -. 

upils are seen in -* morphine (opium) poisoning 
7 ^ ^°‘ nt ^ )i phorvs. pontine hemorrhage (POj) 

erf*** cont raction and dilatation of pup,Is (Hippu s) is seen 
, Doisonmg. morphine (opium) poisoning 

yi^fZ— - ' 


cteristic Features of some Poisonings 



^tohol 
Coc* ,r * 


(jnr lab* 
^phetamine 

150 

pi-encydidme 


Feature 


Mac Ewen's sign. Morbid Jealousy 

Magrvan symptoms or formication, jet 
black tongue (Cocaine bugs/ tactile 
hallucinations). Acute Ml, delusion of 
persecution, septal perforation. 

Run amok, amotivational syndrome, flash 
backs. 

Paranoid hallucinatory features (Induced 
psychosis). 

Bad trips, Pash backs. 

Dissociative anaesthesia. 


OINTSTO FOCUS 


-k Ictasy. C»3 (Co ~-«3 *vd»c>ry fc/yratrj, oevi PaAfSTeA 
used by e 'Ore yyn^s most cf m*uci> are Str~ .»v~T 

or>d Nj '^cusogers X^e’e e^e »/ss **»*r dry^s or 

somet n-es "date rope" dr^gs 
M/c d'L*J of mtrt^aTrjn ,S tot/OCCjO 
-h M/c s*.bsf 3 'xe c/ ob^ve ei trvi-a rs —* d i ccA>ci xce<ab‘S 

>hfron^ 

"h Golden ho r% are seen vi pcrsce.rg d,rta —» Arsenrc 
*b Drags coas-ng necroses of PCT fa"<J t"-S nephroto*c AT\] are 
—» Mercury, cpd/r-urn. peered. CC-* 

•k- Dote rope drtrjj H20 esp /tweirmepom. aczAci. Cr2 ere 
found to be misused to prodace snort term c rr "~eso before 
rape . 
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10.15 


SOME IMP. POISONS 


LEAD (Pb) 

• Lead stops heme synthesis by inhibiting d-AL\ 
dehydrogenase and ferro chelatase. 

• Anemia, af\/omina/ colic 

Burtonion’s lead line [A stippled blue line in gums of 
upper jaw d to lead sulphide] 

Pune tali’ Basophilia ]of RBCs] 

BAL is antidote 

• Constipation, colic, i Coproporphyrin in unne 

• ] Density ot metaphyseal plate of grow mg long bone 
Drop of w rist 

• Encephalopathy in children [but rare in adult] 

• Facial pallor is earliest and most consistent sign 
[Mn: A. B. C, D, E. F] 

• Lead palsy is common in adults [rare in children]. 

• Only motor involvement. no sensory loss. 

• Plumbism/saturnism 

• T t is-Calcium disodium versenate is most etTeeti 

BAL and penicillamine are also useful. 


POINTS TO FOCUS 


y chloral hydrate is a hypnotic drug which is mixed in alcohol 
to induce sleep. It is also k/as " knock out drops“ or dry wine 
4 . phencyclidine is also k/as ' Angel dust'. 

4 Cocaine is often administered i.v. along with opioid (morphine/ 
heroin) in a mixture by the abusers k/as "Speed ball 
•4 Cocaine bugs also k/as "Magnan sign or Magnon saury's 
sign." 


ZINC (ZrQ 


* Causes Slcla!fume lever Smelter's fever 

• Malaria like chills are seen. 

ARSENIC (As) 

• Poisonous compounds: 

° Arsenic trioxodc also k a Sankhva or somalkar. 
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c CoIT* aCC,OJrscna,c (Par,i green) 

\t arNcna,c (Scheie preen) 

M , P< ; nuhtr hor n.c,dal poison 
i. C ' mc ^ transvc rsc nail lines) 
p aru * Kcmvch’s tests are positive 
^isoning resembles cholera 

' ,C ls ra P>tJl> cleared from blood and distributed to 
* ar,ous °rgans and tissues. 

*'pid|> absorbed from skin and GIT. N1ax m amt is seen 
* IVcr *kin Blood sample is useful only in acute 
poisoning. In chronic poisoning hair, nails, skin samples 
arc Preserved 

I oison mostly excreted in hair also in nails, bones 


tAticicu in tunr also in nans, puma 
•Wtai/a like faJtny rain drop pigmentation 
Hill - velvety stomach mucosa, hyperkeratosis of palm 
an d soles — ► Bowen's d's is d/to malignant transformation 


of palmar keratosis. 

Antidote: Jrcshly precipitated hydrated Fi’sOy 
Subendolhelial petechial hemorrhage of ventricles. 
Can be detected in completely decomposed bodies. 
Arsenic causes Black foot disease. 


MERCURY (Hq) 

* Acute mercury poisoning resembles "Diphtheric colitis 
Involves ascending and transverse colon. Presentation may 
resemble pheochromocytoma or Kawasaki disease. 

* Constipation is -*nt (not diarrhoea) 

* Triad of symptoms' Excessive salivation + tremors 

ncuropsychiatric changes. 

* Most poisonous salt of mercury is conosive sublima 
mercuric chloride (HgCB). Gastric lavage with so 
formaldehyde sul foxy late, reduces mercury c 
metallic mercury'. 

► Mercurous chloride known as calomel. 

► Maternal intake of organic mercurial compoun s 
pregnancy may lead to neonate. 


'onic Hg Poisoning 

line line at gums on junction w ith teeth. 

(TN (damage to PCT of renal tubules) and MGN in 

idney. 

lcn>d\riu /'ink disease 

generalized rashes and idiosyncratic reaction in children 
fmama fa ds D'to eating of fish poisoned by methyl 
iercur>'. (Hunter Russel sy ndrome). Tunnel vision is seen. 


Mereuria Icons' Brownish deposits of „ 
capsules (Brown malt rcllex). It is B/L J ^ a 

vision/ visual acuity. \ 


s % \ 

. Hatters Glass Mower’s shake/D anh \ 

tremors of tongue, hands, arms and | ater ' 

palsy). Common in workers of g i ass and of l * 6 \ 
o.tmtes). at H-\ 


, - x 

Hg-nitrates). M.,. 


# EnihisnrliyJrargyrism: neuro-p Sychj 

of mercury such as anxiety, depression, sh >if Q , 
irritability, loss of confidence, amnesi a , N 

manufacturers. (MaH ... . 0 'Ds 


N> 


irriw u,i, v’ ann 

seen in mirror manufacturers. (M ad as h u '% 

Antidote of choice for mercury poiso n i ng „ ^ 
Ca-EDTA should not he used as it T , H . , 

°fat 


\ 


% 


X 


c YANIIDEPOIS ONONG (PR Ujsir 

■ —It'/vl'ili lr> 1 1 r 11 ■ Xl 




jjCN is colourless, volatile liquid with 0( | 0 ^' A ^ 
almond. 


Toxicity c/b caused by: sodium nitro prussi(]e 
Cyanide inhibits the action of cyt 0ch 
carbonic anhydrase and other cellular en * ^ 
causes cellular asphyxia by histotoxic ' ^ " 




cau.^^v- . - Wc or cyio, lf| Us, 

C|/f- loss of consciousness, fixed dilate 

• • a * .«« nr\t n I (Tr» a. 


a % 

are n ei 


Cl/f: loss oi consul"'--'. U iime d pup . 
Achlorhydric patient do not suffer from cya^’ 
conversion into chlorides and hydrocyanic 

not occurs U “) I'n 


as 

does not occurs 

P/m staining is pink or cherry red in color. 

Lee Jones test is used for cyanide poisoning. 
Congestion of visceras is common. Stomach 
red. velvetty and congested. 

T/t 




■ /i. 

In cyanide poisoning Lilly's antidote kit j s ^ 
.1. u:,,i, nnwfli and artificial resDiratinn 




in cyaniu>- ,- ~ - . 

with high flow 0 2 and artificial respiration 
(Amyl nitrite -> Sodium nitrite -> Sodium thi 0Sll]f . 
methylene blue) 




POINTS TO FOCUS 



Nitrites used in t/t ocf by converting CN~ to methm og,fotj jn ^ 
Hb to MetHb) 

+ HCN is used for suicide and cattle poison ondinsomeco m 

for legal execution 

+ Elevated levels of cyanide in blood are seen in thermal 
deaths esp. where plastic/paints are burning 
* Poisons affecting diffusoin of oxygen at cellular/tissue l f , e 
CO, HCN, phosgene 


are- 


^^sphideicelphosl 

le,hal - 

A -^Xc Al~ p tC (ochromc C oxidase. 

^ p inhib ' 15 c) c gas on contact with moisture. 

■ Al Ju ces P h °* r decaying fish odor from mouth, AgN0 3 
*X 03 rlic IlkL • 

P fforC <,nfirn ! 3 !.' 0 r dial infarction, esophageal stricture, 
5 f: Sub ^ n liver centrizonal necrosis. 

L th ,ni3S ’ 10 nhy is mosl scnsitive and specific for 

fiX<S' enc(rll}) 

section 01 F rption gastric lavage is done by saline 
d reduce the abs ° p 

JCN1N04- 


Methyl Alcohol 

• Toxic eficcts of methyl alcohol (methanol) are largely d 
to formic acid. 

• Earliest clinical presentation is abdominal cramps. Optic 
atrophy c/b caused by methyl alcohol poisoning. 

• T/t of choice is haemodialysis. Antiodoles are Ethanol or 
4 - methyl pyrazole (Fomipazole) 



Cannabis 


FOREN 


To' 


fby 1 


>’o 


spe 


cific 


antidote- 


A j^0H2t, contajn 99 . 5 o/ 0 alcohol. 


A bso |a,e a ' C j®t‘contain 90% alcohol. 
«, c tifie d sp ‘" ..from blood @15 


opcars from blood @15 mg% /hr. 

. i-gllOl ” ^ ^ 1 CA-TOn ml nf ahen 


^|coh° ia r a | CO hol is 150-200 ml of absolute alcohol. 

t U* „ - - _n/ 


fa,al Lntration is 0. 35mg%. 
fata* con *. , ctcc tion of blood or urine alcohol levels are : 
Nletbods & dehy drgcnase test, 

8 A ' deh> thod -> Kozelka and Hine's test 
. ^? Cr ° Method -* Cavett's test 
0 N,|,C:r( ! mlvser test is based on Henary's gas law 
" ^fchronWtog^P^y (most specific) 


Cannabis also K/as Indian Hemp, hashish or marijuana. 
Active principle is tetrahydrocannabinol (THC). It is CNS 
stimulant 

Run amok is a feature of chronic cannabis poisoning. 

The person develops psychic disturbance marked by a 
period of depression, followed by violent attempts to kill 
people (impulse to murder). After killing, the person may 
commit suicide. 

Hashish Insanity: The person becomes insane and may 
suffer from hallucinations and delusion of persecution. 
Fatala dose: Charas 2 gm; ganja 8 gm; bhang 10gm/ kg 
body wt. Charas is most potent form of canabis. 


POINTS TO FOCUS 




Gas 


, , here are 3 stages 
C/f ;th , „vritement: Alcohol 


gaze nystagmus seen at 


„ nf excitement: 

' hlood alcohol level 80 mg% 

D , of jncordination: occurs above 150 mg% 

2 ' St36C 0 f coma: occurs above 400mg% McEvan's sign is 


T- Bhang - prepared from dry leaves and fruit shoots 
-h Ganja - prepared from flower top of the female plant 

Majoon - sweet from bhang (produces delusion of grandiosity) 
T Charas/Hashish — resin exuding from leaves and stem of the 
plant cannabis sativa/ indica 


3. Stage i 


positise ^ p 0S itive (in alcohol intoxication pupils 


Me E van 


traded but stimulation of the person by pinch/slap 


316 C °" th em to dilate with slow return) 


CaUS Tlimit prescribed by motor vehicle act for driving is 

10 mg % of blood alcoho1 level 

CAGE questionairre is used in chronic alcoholism. 



Fig.: Bhang leaf and Majoon prepared from Bhang 


Jj5§NTSTOFOCys; 


] 


BARBITURATES 


^Widmark formula is used for blood or tissue alcohol concn.. 
(Quantity of alcohol in the body) It takes into account the size, 
sex of the person and type of alcohol consumed.. 
y Gas liquid chromatography is the best method for estimation 
,/ alcohol for medicolegal purpose. 


T Beer drinker's cardiomyopathy is d/to cobalt. 
} Munich beer heart is d/to alcoholism. 


CNS depressant: Large doses directly depress medulla 
First symptom is drowsiness. Stupor progressing to coma, 
loss of reflexes, gradual loss of response to painful stimuli, 
+ve babinski sign, respiration may be rapid, shallow 
(Cheyne stokes respiration) 

Ole- Hypotension, cyanosis, cold clammy skin, [ 
peristalsis, hypothermia. 
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dilii»* rC Usiu 'b s l'ghtl> constricted and reactive hut H 2 S0 4 (Sulfuric acid) 

• B»rhi' ntermina,SUgC - 

area 0 J- UratC ^*' s,l ' rs Blisters on the skin often on an 
Coi L ' r - t ' lt i'tJ strongly suggests barbiturate poisoning. 
i ton!\ found in interdicital clefts, inner aspect ol 
. ^^ckofcaKes and forearms. 

• D Ur ' nc (°l*S u ria with dark urine) 

. T . ls d l ° aspirators failure or VFI. 

f ft ^' ns,r * c hivage, Scandinavian method, hemodialysis 
owed by forced alkaline diuresis with mannitol 
lS 11 c ntoperfusion through a column of activated 

charcoal 


S irong corrosive which is also k'as " oi , 

. Causes scalded /bloating paper gas, ric 

m the tongue, necrotic areas are grey ish >. 

, h l hut soon become brown-black. hlc (l lp 
U.A«.-("-'-n S ors, rone 
• Envious hurt . SCO 3:0 .PC, or^°,., 

(s ;' c 326 IPC) 0n " 
. Highest risk of stomach perforat,on, 


‘Hi 


POINTS TOrnrnc 


j lUr ULUa _ __ 

Barbiturates are most commonly used as suicidal poison. 

. Automatism can lead to accidental barbiturate poisoning. 


1 


mjjgi ntstofocuL-^ 

Tx^t^oteic reaction is seen d/to 
in HNOj poisoning. 

+ Vitriolage is caused by HJO<. 

. stomach is cau 


Pfodu , 


*N°o c 


* vnriologe is caused ay P *■ 

1 motion »/*«"«* * V Hjo, s „ 

l «*"» “ tms ’ d •• H '*> ^ 

Trauma. 


DATURA 

• Also k/a road poison or railway platform poison. 

* Fruit (morphologically) looks like Ricinus communis 


Trauma. 

* cerebral edema is caused by : Alcohol. 

aluminium phosphide. 


"ie 


0 r 9°a 


*<V 




(beans of castor seeds). 

• Datura seeds look like capsicum seeds. 

• Muttering delirium are seen. 

Fill rolling movement, tachycardia, carphologia are si.cn. 

• Intoxication is characterizes! by: 9 I) 

0 Dry and hot skin (dry as bone and hot as hare) 

0 Dilated pupils (blind as bat) 

0 Dilated vessel. Flushed face (red as beet) 

0 Delirium (mad as wet hen) 

0 Dermatitis 
0 Dysphagia 
0 Diplopia 
0 Delusions 

PHENOL (CARBOLIC ACID) 

• CNS depressant 

• Brownish and leathery stomach 

• Causes smoky green urine (carboluria) d/lo compounds 
pyrocatcchol and hydroxyquinones. Urine turns black on 
standing. 

• Constricted pupils, cartilage / corneal pigmentation set n. 

• P/m findings: White leathery stomach mucosa. PC I 
necrosis in kidney. 

• FcClj used for d/g. 


Stomach Mucosal Appearances in Vari 0U5f: 


Poisoning 



Pale 

Congested 

Hyperemic 

congested 

Fierry red 

Bloating 

paper 

Leathery 

Red velvety 


Poisoning/condition 


Snake 

BZO >Al. P > OC > OP 
Alcohol > Snake, Aluminium phospk 



'ide 


OC (Organochlorine), OP (Orga n0 ph 0s 


H 2 S0 4 

Carbolic acid 
aRsenic 




ORGANOPHOSPHORUS POISONIN G 

• Organophosphates inhibit cholinesterase at esterics ( 

• 2 types: 

0 Alkyls: Malathion, HETP, TEPP. OMPA 
o Ary ls: ary ls are more poisonous, e.g. pantltion.fr 
oxan. chlorthion. diazinon (Tik-20) 


presents with vomiting, diarrhoea. 
. lanrw’f*- . miosis, red tears, pulmonary 

..-•n 1,1 ‘ nersr ,raU0 ‘ 


SO 1 ' ion. f c 

Ji '- 1 . level is most specific. 

h uteri'- . inl s are seen. 

,/iri’ sV ". . s which attach at anoinic site and r 
^ ,h TteS af* °' 1 ! 1K V 1 re contra-indicated in carbamates 
An'^civator- ThO aa 
n." ' 1 


act 


jH ^U5POJ^ON1NG 


oSPl 

, fli c I&* lass jaw ) is seen - d/to white phosphorus. 
, h oss>' ja " ^, s Vndromc. Acute yellow atrophy of liver. 

^ KinS .CuS04> V * ,an,illK - 

TEPOISONING 

'^bness and tingling in the limb, 
sens 


bness and irnguue »* . 

i$cs nUt11 . : t h c mouth and oro-digestive tract. 

im ,n ^ s JrN ncss of mouth tn later stages, 
tense lhin,t j tj> '. lv contract and dilate k'as hippus. 

P ils 3lte ^ J arrs thmias, AV block may occur. 

^tension- - 


>niri9 


resembling Natural Diseases 



0rS3 nOpi 


h0$ phorous 


c0 mP° und$ 

^.wrcunrpol-""' 

ZK 

Arsenic 


Thallium 

ivnitro compounds 


Disease/Mimiking condition 


Asthma 

Diphtheric colitis, 

(Sometimes Pheochromocytoma, 
Kawasaki d/s) 

Tetanus 
Malarial Chills 

Cholera. 

Fading measles, 

Addison’s d/s 

Natural death, GBS, Porphyria 
Hyperthyroidism 



Pethidine, 

diazinon, 

malathion, 

HgCI 


Cyanide 

Bitter almond _| 

Arsenic, ZnP, Al-P (Celphos), Phosphorus 

Garlic odour , 

H>S, Mercaptans, Disulfiram 

Rotten egg { 

Zn-phosphide 

Fishy > 

Carbolic acid 

Phenolic odor 1 

Chloral hydrate, paraldehyde 

Pear like (Acrid) 1 

Kerosene, Organophosphorus 

Kerosene like 

Cannabis 

1 Burnt rope 

Ethanol, Chloroform, Acetone 

j Fruity 

Carbon monoxide 

Coal gas like 
smell 

Nitrobenzene 

Shoe polish like 
smell 



10.16 


SNAKES 


• Cholinesterases are found in Cobra venom which les Ach 
-> M/s weakness —> death within a day d/to resp. lailure. 

• Unexplained b/L ptosis is the earliest sign d/to cobra 
venom. 

• Bleeding is d’to phosphatidases. found in viper. 

Poisonous Snakes 

• Elapidae family (Cobra, Krait) —> Neurotoxic [CNS/ 
Khopadi] 

• Viper -» Hematoloxic. vasculotoxic(d/to phosphatidases) 

• Sea'Marine snakes —> Myotoxic (marked muscle 
weakness, polymyositis) 


Fatal Doses of Poisons 


SO mg 

100 

180 

200 

260 

800 mg ] 

Heroin 

TEPP 

As 2 0 3 

Morphine | 

HCN- 

(Cyamde) 

Codeine 


On Urine Examination 

• Albuminuria is seen in -> Krait's bite 

• Hematuria is seen in —► Viper bite 

• Myoglobinuria is seen in —► Sea snakes 
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HeP atltl 1 ' r V\M 

• „ ‘V'l 

Qua« n,in >1 

i.hv Individual isolated alter 

* '.’"he'l.»6«' i " cuba " on I’"' 1 "' oft"" I, 

nder obsenatio") (m contras, j » d, «, 
tic,ions on «">'“*» or i„ r ""') *< 
otratinn : M»”"" Period. " S ' 

onpl'C-J for P'ogno (40 riayn mv ari) . f , <> 

* £ epidemic cases sunetllanee is do^Srli, 

Itubanon perioa- *» 

rn TpoigsTorocus — 

y^ontine is primary prevention. 

1 Ration is secondary prevention. 

I Quarantine is done of healthy people wh;j e 
inf *rtedAdise ased people. 


Surveilla nce 

, Data collection and analysis for action. 

I Passive: When data sent by designated h Ca , , 
individual on their own, periodically as rou , ia 
. Active: When designated official, usually 1 
health facility visits penod.cally & Seeks . ^ 
from individual or registers, log books, JS(| 
a t the facility to ensure that no reports/d a t a 

incomplete. ■•»>& 

• Sentinel surviellance is a method for identify; 
cases and thus it supplements notified cases ' 

• Diseases under surveillance by WllO 

o Polio, rabies, malaria 
o Relapsing fever, salmonellosis, human i n fl vi 
o LBTF (Louse Borne Typhus Fever) ^ 



^ jciva ^lstudydesign^ 


Ecological 


r casei 



m i 


EPIDEMIOLOGICAL METHfittt 



reatment approach 

hemoprophylaxis) is used in 2” prevention, in control 
jin d's e.g. yaws, pinta. bejel, trachoma, malaria, 
c /lymphatic filariasis, plague. [ NOT applied for 


There are 3 aspects of morbidity 

• Disease frequency -> Measured by 
prevelance rates 

• Disease duration -> Measured by disability rates 

• Severity -> Measured by CFR (case fatality rate) 



Cross-sectional 1 Case-control 


♦++++ 

++♦ 

444 + 
4 


(If prospective) 


medium 


(if population 

based) 

medium 


N/A 

t 

tt 

i 

N/A 

t 

t 

i 

N/A 

N/A 

Low 

High 

tt 

t 

t 

; 

low 

medium 

medium 

high 



Unit of 
study 


Measure¬ 
ments 
possible are 


Suitable lor 


Not Demerits / 

suitable Remark 

for* 


Population 


Group of 
people, 
Populati on 

Individual 


I Group characters \ Measuring 
\ incidence 


Retrospective 

study 


Prospective/ 

longitudinal 

study 


(Prevalence, 
j proportion 


i Individual 1 Odds ratio 


I Chronic d/s 


(Rare d/s, 
i rare cause 


1 individual 


I Incidence, RR, 
i AR, survival 


| Rare d/s, 

1 lx of multiple 
\exposure 
I & its determinants 

i Chronic d/s, 

I ix of rare cause, 

\ Single exposure & 


Rare d/s, 


, Costly, 
Long term 
followup 


Community 1 Community 1 Community 1 

1 1 intervention 1 \ 

| | studies \ \ 


1RCT/ 1 1 Patient \ 

1 Clinical trials 1 1 
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*f Strength of causal association . 

t, -V ^ ct«« «* <**> acutt 4*- «*' ” 

•► longitudinal study h 1°* inc> e k factors. 

ftudy natural h/o d/s ond t0 ,dent ‘ \ oa , ytlC al itudy <* ei,gn ' 

•> MoU preferable observational o 

cohort study , n <oeCtivf/ cohort 

(Incidence of d/s « calculated VP ^ 

longitudinal study) , met hod which « ° 5f 

•> Bland A Altman analysis is a statis > ^ standar 

to compare a new diagnostic mei’.had ic olpractice ■_ 

_+ - 


CASE CONTROL / RETR OSPECTIVE!^- 


• Merits- Good for ran- d's. No risk to ’ clive study 

• Nested case control study design is 
design. 


COHORT STUDY 

• A,so k,x study. k«„ U d.no> study fo« 


kxikmg study or incidence stud). for (esting 0 f 

• Proceed from cause -* cflec • 


pm ,«lv fom.ula.«lhvpolhB^ leilolBgical 

1 Multiple outcomes after a single i 
factor /cause) air possible. 

Merits —» Incidence is measured c„hiect is 

ZWta -> No- »..».< » «" 

exposed to risk. Lons follow-up is needed 

V'jlid or good association between d/s and cause e.g. 

smoking and lung cancer) should be there or mcdence 

should be high for cohort study. 

A cohort study is .he bes, way .0 identify .neden e 4 
natural Hx of a d/s and can be used to examine multiple 

outcomes after a single exposure. 

Potential bias in recall & observation is lessened since 
exposure ettn be determined prior to e\ent. 

Return e ability of a study design to prove causation 
Preference of epidemiological studies for establishing 
causality is in order of 


... ti iC ocsi 

designed RCTs <«~> > re.r os « N 

Inon-concottood> prospective coh„ n ,v « 

onool (++♦> ’ cross sec,ional - ^ t,N 
c - „„irt.*nce comes mrvet Deal, '• r n, 


control > ccoio * V- 

. l0 „evcr. evidence comes maa^ k*.I < 

studies- % '( 

3 ...,o*p results are nhii;_ . h,. 


studies. 

Most accurate results arc obtain* r 

(sy stemic reviews). ^ 



Memory <>r recall bias 

When cases and controls are asked ab 0ut ., 
is possible that more the cases to r CCa!l S*. 

than rnnfrnlc \uU^ thp .. ‘ 


• Common first approach to test cau - on who had 

. Precceds from sflccU<L£AU5C (study °f a I K 

already contracted the disease). ^ ^found. 

• Multiple etiological factors of a i ist a ; d by odds 

. Smoking & lung cancer relationship is determ 

ratio. 


IS ~ ^v:a| tk l ( 

c^ain are heai^.N 


s> 


stematic distortion of retrospective 


y 


Selection bias 


Study 


IV * ’‘If* 

J Per,., - 




Occurs when the cases and controls Spl 
.resentative of general population. Cc k(j 


rep 

Attrition bias 


Differential non response in various gro 

exr cohort studies with “Loss * PS ' 11 


RCTs or 




t° foil 

pattern of non response can differ f rom 
other in the sense that m one group more SeVe 6r NiJ 
out whereas in another groups most mildly r ^ Cjs «u 

‘Lead-Time' bias * Cas< H, 


All cases are not detected at the same staee „r 

_ m/Arrtki rmv Kp rlptpofa/l . > ihf 


V 


In cancers, some may be detected at the time ‘S- 
such as by pap smear and some may be det ec ,. , Se \ 
disease has started clinical examination. But th! /S 
is generally from the time of detection. fo|| ov. 

Attention bias / Subject bias 


Subject under study may alter behaviour systemi 
they know they are being observed (Ilowthor 

st .... IH iiiitf/r//rrc//7rf7f/f)fi AiV»c 


Measurement/classification bias '’ fne ef S 

Bias in collecting data. 

Berkensouian bias 

Also k/as admission rate bias. Bias d/to diff e 
rate of admission to the hospital. It is a ty pe of ,“' 1 
bias (Selection followed for hospital admission) ^ 

Confounding bias 


erence 




Can be minimized by matching. 

Neyman bias 



Prevalence-incidence bias. A form of selection bias d 
missing of fatal cases, silent/mild cases or Caspar i 

, ■ r . J UI Shy 

duration from study. 


F ocus 


J 


done to avoid subject variation and 


POINTSTO FOCUS' 


3 


•' bier yoti° n .^i tr j a d includes -> agent, host and environment. 
°fpide rT,io/0g ‘; ca l triangle includes -> agent, host, environment 

* tpided , '° l ° gl e aC counts for incubation period, life expectancy 

* .Mtitd e - TirV and duration of course of illness. 


> ^''athogen and duration of 
0 fho st ° rP base d on communic able d/s m odel. 
f,ian9 le _ 15 


^ Association is simultaneous existence of 2 variables 

Correlation is relationship b/w 2 qualitative or continuous 
variables 

Regression provides structure f quantification) of relationship 
b/w 2 quantitative variables 


„rf oUNB!!t5 

—7 both exposure and d/s is called confounding 
factor ^ vV { be rc lated to the d's in question. For a 
f 3Ct ° r . U .r bc confounder, it must be a determinant of the 
v3 ria ble l ^ 0 f d,/ s and with the exposure under investigation. 
"CC^^^oundinii variable is distributed unequally b/w 

. Tb e C °, a ° d unexposed populations. 

e*P° se Ha enszcl procedure is used to control observations 

• M an '! ’ ent groups/ strata. 

in d ' ne , phase the confounding variable is eliminated/ 

• !,, ' he ‘lcJbv : 

c ° n,r ° Joniizatiorr. It is the most ideal method to 
° ^minate both known & unknown confounding factor 
^ d it > s done in ex P erimental studics - Randomization 
an the heart of a trial. It is superior to both matching & 
Winding. 11 also eliminates bias. 

Matching: Is done to eliminate known confounding 
It is done in analytical studies to ensure compa 


Hill's criteria for establishing association and 
causation in chronic d/s epidemiology 

• Temporal association (most important criterion of causa) 
association) 

• Strength of association 

• Biological plausibility 

• Coherence and consistency of association 

• Specificity of association 

• Consislancy of association 



Measures of Association 


• p-value 

• Odds ratio (Cross product ratio): Is derived from case 
control study. It is a measure of the strength of association 
b/w risk factor and outcome 

• Correlation and Regression co-efficient 

• Differences b/w means 

• Proportions or rates, the rate ratio 


factor 


In 


rabilhy b/w cases and controls. 

Restriction : Restriction of the study to a sub group 
who have a particular characteristics 
analytical phase (during analysis of result) the 


POINTS TO FOCUS 


3 


Cronbach's alpha is coefficient's of reliability or consistency. It 
is function of the number of test items ond the average inter 
co-relation among the items. 


r variable can be controlled hy 


confounding 
o Stratification 

o Statistical modelling (multivariate) 


Relationship b/w Incidence and Prevalence 

• Prevalence = Incidence * duration [ P = 1 x D} 


Association 

The concurrence of two variables more often than would be 


expected by chance. Association does not necessarily imply a 
causal relationship 


Correlation 

Indicates the degree of association b/w two variables or 
characteristics (Karl Pearson formula). Correlation 
efficient ranges from -1 to + 1 


Longer the duration of the disease, the greater it 
prevalence, (e.g. inTB) 

On the other hand, if the d/s has high mortality, high cat 
fatali ty, easily curability (very short duration) or acu 
conditions either because of rapid recovery or high no. 
deaths, the prevalence rate will be relatively low compai 
with the incidence rate. 


co- 


i 
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iojWBLTPTjXUs: 


,r V ‘.trr^r .. <v>r a[tr, 1 r‘t t . r*v o/ dA uif C 

*''• Him, r M i/roeroiiy rntnrted to &u 1 r (Omlfioei 
I , *<k 1 rn,r m o /of# ft „ thr no of or + cases occuring in 
(trfi/trj pn(rul‘jtHto during a specified per usd of time _ 

ftul pVnj'rni , a ratio It irnlodrs aIf Current cose 
rvr H ) rtis/.ng of o |y,,rn p/ time O' Over 0 pef> 

in a given population * mn o offohe 

I our firrvulrrur of o d/i In Community mufti 1 
POsitrve easel. —■—-- 


tptica* • Opcn.'.onally, 

jrfm-J « O" 3 ’' " lK ' ,c ,h ' "IV r S . 

;i«n.«««" is c “" sls,cn "y >1%. *'<% 

r rtrnt cpid«-* mics: 

|95 5 _ Hepatitis li in Delhi 

Jp 1994 - Pneumonic plague in Surat 


N 


DRTANT DEFINITIONS 


ifnt I / 1 

Jn 


... An infection nan*mi'*iblc under na 
inn* from vertebrate animal* to man 

‘onoui Infection transmitted from anu 

mihm/H.iioxit Infection transmitted from ma 

l4 *‘ . .her direction 

Infection lrun*mitted m 

iiiirnjl A man l.y Irypanosoma cru , |c d to 

/ --..., Infat,on Ir-mmi'lal Inn" 

vcrt,h,„c l».,t *•> Arcrt a""*' 

.I . . llio, involve fnn'C flu" V ' rtCf f ' 

. 1,minimal hmli*«f* ll > h) 

. . Imolic nun mimal dcvclapf* , ^ p,al s,If ‘ 

| pidemic nf il * 1,1 amnu * P‘’P“I -11,1,1 
I (idem,c nf *1 * wclun-V ,n animJ * 

I pKlann uftli inlnnl p"P- J l 3,ll,n 


. _, r occuring over a very u:,i 

%^ ******* v 
^mipf«’ j3 '"' ics: " V - 

rv-l.^u^ Pf.n<l- m ' c " r n “ ro n° ‘ ,uri ''K mioji 

. In 1961 : Cholera pandemic, still Co 1 ^ 

. 2003: SAKS "* 

fl In 2009 


Influenza (MINI) pandemic 


lic > 1 ls 


tllln *V 
^ L'fr. 

V 


Of. 


jvuco^ir 

Constant presence of a d/s in a defined 

jt could he: 

e //,/.,rrwA m/r-: when a d/s is consia n i| y + 
incidence prevalence rate and a fleets aM ^ 
equally- 

o UoU*"< k ’ mk "- whcn a t,/s is has a high | 
infection begininjs early in life * 
children population- N, 

o i;«let, tic it is or relating to a d/s that ori 8 j n 
the geographical area in which it occurs. St>lj, v 


Response 

• "The proportion of an exposed group tlm| ^ 
specific elfecl" (dose-response relationship) 
Dase-eflecf relalionship provides valuable j nfor 
r the planning epidemiological studies * „ ' 
vesligator to choose an appropriate effect tu s 


'Veil 


>f an rn»deniic i* called -♦ Primary case. 

Ul ,»< will lh< ,NCIII»f«'"««’ ri ' ,,C '" t ''“' l ’ r 

m ^iJotic finf Ikon » d '> '* Co "' im ’ "" 

if dune fur drnihle the > P 

,oc Oapfcic pJottmg of the dntnbution of 

< of on vet 

„ / h the number of density of stisceplthle 

an epidemic io occur 


for 
invcs 


nut., I 

studs : 


IK ‘ ral lcm > covering 


Effect and related terminology 

• Kffecl is the result of a cause. (Je 
impacts and result 

• Effectiveness is a measure of the extent to 
specific inlcrvcnlion, does what it is intended 
specified population. It is the extent to which a pro^ 
or intervention has made desired changes or h;i s n , rt . 
objectives. 


"kti| 

U) do 


that measures the ctTect of n 
, m c»* urC ' S "lor risk of a health ouleomc. 
f(t 4< the jsl w |ien the e licet of a factor varies 

another factor. 

, in g to l,1L lljc |, „ specific intervention, produces 

tr ' ,L ' n 'gonder ideal conditions. 

^ . ltn0l .nl of output against the input. 

' -focy! 


] 


> W r "°ncif lstheR ^- 

tff^ ^ - 


jeslrable 


method for measuring efficacy & 



0USSSSHMM1 


oti eCtiVe ,t about the end result of it program seeks to 
c j S e sUI,C,1 ' CI !| 1 e planned end point of all the activities and 

Ma.c. 

liisM- 

tor9 et . ired end result ofspeeifie public health activity 
Ajefin ct|or ■ finite time. It represents measurable and 

^ . nrhie vu ' 1 ' 1,1 ‘ ,..i» 


Attitude 

A subjective probability judgement which describe s the ext 
to which an individual considers a particular circumstance 
relationship is true. Altitude is a/w emotional valence an 
Icast/not likely to be infucnced by motivation. 

Opinion _ 

A temporary, provisional view held by the pocple on a po'i 
of view. 

Beliefs 

Are usually permanent, stable almost unchanging. These «irc 
usually derived front our parents, grand parents, and ol cr 
poeple we respect. Cultural Belief is a learned behaviour 
which is relatively stable, consistent and permanent but liab e 
to change 

• Habits; Accustomed ways ot doing things, c.g. bam 
washing before handling food. 

• Culture: Learned behaviour which has been socially 
acquired. 

• Aailturadon: Culture contact 

• STUBS mcihtxlnltny developed by W 11 C) tor international 
compulsion in the prevalence ol risk factors fur non- 
coiniiuiiticuhlc d/s in a community. 

• 1st disability census was done in 1981. 

• Disability meiistuvnienl scales 



6° a (Jct , ou tcoine of » program nut itecessarllv 
Intern 4 ^ o|>cru n otlu | term”. It’s defined as the 
(oeasufi 1 ’ L . sl; , lc towards which objectives and resources 
'titiiBte^ , |rc IU> | constrained by lime or existing 

i **' rCC C nor are they necessarily attainable. Goals are 


are 

resources 


always 


statemc 


:nls about the health outcomes or status. 


(Aissi° n 

The purpose for which an organization exists 


learning 

There are 3 types of learning 
I Knowledge —Is cognitive component ol learning 

* Attitude —Is affective component, of learning. Attitudes 

* are acquired characteristics of an individual. Once formed 
attitudes arc difficult to change. 

j Skills —Is psychomotor learning 


o MBS scale (Wing's comprehensive Handicaps, 
Behaviour and Skills schedule) 
n Disability Assessment schedule (DAS) 

° International Classification of Impairment, Disability, 
and Handicap (1CD1I). 

° IDEAS: Indian Disability Evaluation and Assesmenl 
Seale (IDEAS), a scale for measuring and quantifying 
mental disability on the basis of sell-care, interpersonal 
activities, communication & understanding, job work. 

0 International Classification of Functioning, Disability 
and Health commonly k/as ICE, is a WHO lramcwork 
for measuring disability at both individual & population 
level. 

'Targeted intervention' 

• It combines comprehensive and integrated approach 

• Started with a basic purpose of reducing 111V transmission 
in most vulnerable population. 
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• Targeted r**“T "* ' C rni? 3 ** UN 

»rxr of dn»:^ (Jl IHl * a^I 

*jvJ direct children ( NO I *-*■ 

• TV mj.^ jkliTibciire ^ 

' TlofSTDv pfovr**** 4 ’^ 

- ftchj.*.^i-*l than#*' comm*** prt ,motc- beh 3>, ° 

»hjf *ll* r 

* Creating an crswri , nm <rT " 
change JSOlanft-HlVdrugM 

Purchasing power parity (PPP) 


Nfca*^ 

Mump s 


30% 

86 % 


s.rativ. (HR) 

• j . nC c of disease among exposed . 

* '“Led- |RR ‘ ' indica '" no cfn *' or t> S s 

C *™ riant l<> clinicians. **N,V 


TelMboul strength of association. 


It is a 


ratio not o. 


PIT it defined a\ tfx- no of units 


ol j country 


j turrenc) 


RR= I 

J NT 


the 


mu w ^ j^rvice^ w 

required to buv the same amount of g""^ -j^LISA- l n ~ 0l ° 
domestic tru/kcl n one dollar v»ould bu. (PPP) 

Indu't per capita CNP has been e^ ,,nJt 


OSHA guidelines {jon (O.SMA) 

Occupational Salct> an*J Heafth At,rI1 ' f - o(1 f0 ntrol i fl 
guidelines arc retommcmld tons lor 

hntpitalLrrd inditidual 


Attributable Risk (AR) 

. T clls about extent of d/s. 

• Expressed as %■ 


1,-1 


ar = — 


ni: 


h. 



collection and recycle- 


[ POIN T* t67ftCUS^ 

■*• Mercury h best deposed off by -r- '“ y ' — p ru g$ 

"F turners for blood bonks In India are ns 
controller generalm India 



.11.4 


Secondary Attack Rate (SAR) 

• Number of exposed persons developing d,s w 

range of loogest Lp following the exposure lo primary 


Case Fatality Rate (CFR) 

• Represents killing power / virulence 0 f di 

• It is simply the proportion of deaths to ca*'^ 
« The time interval is not specified. 

• Used in acute infectious diseases. 

• CFR indicates severity of acute disease 

= Tota l no. of dea t hs du ejo^ru^j^ d| , 

*- r Total no. or cases due to same di^^: 

• CFR = I - Survival rate. 


% 


case 


No. of exposed persons dcvoloptng d s 
within the range ol longest i p. 


Total no. of exposed or susceptible contacts 
Secondary case within i p. 


* 100 


Standardized Mortality Ratio (SMR) 

• Ratio of observed deaths to expected death 

percentage " Tlcs ^ j , 

• It permits adjustment for age and other f acto 

• Simplest and most useful form of indirect stand 


ex Pre$(< 


X J00 


POINTS TO FOCUS 


Susceptible* (total child - (immunized + 
primary case)] 

• Used to assess communicability of d/s (eg. SAR of 
Pertussis > measles) 

• Calculated on the basis of maximum incubation period. 

• SAR for 

Varicella, pertussis -> 90% 



•F Best method to compare vital statistics of two 

age standardized death rate. P0 P u kio 

■F While analyzing a data, allocation into similar Qr 
to ensure comparibility. ps 15 *nt 


3 


• Crude mortality rate (CMR or CDR): Total 
deaths divided by estimated mid year population”**^ 


. [0 estimate the burden of a d/s in a 
PfPP .. s t i ,lCasUrt rtlD causes 25-30% of all deaths in 

. 5> ,flP nity- (C g ‘ C 

vhCS lerTl T° magnitude of preventable mortality or 
locates ‘he rrtag 

d/ S wndordired Rotes 

rates is a wa y to make f a,rer comparisons 
^ . adj« s,ine T wjl ji different age distributions. Rates are 

* K t ' ccen ^according to races, genders, or time periods. 

^oa t, J lJ5tC ., i a population distribution is used to adjust 
^ •>Stan‘l ar p ita ji zat j on rates. The age-adjusted rates 

* death arld measures adjusted for differences in age 

summary 

tfC ^ _ 

( jistrih ull ° n dartlizat ion is used to compare mortality rates 
. nirc ct sUin This is done becoz of the dilTerence in age 

* yy2 courilTieS 

distr> t ’ ulionS " 

. ^productive Rate IBRH) 

B aS ‘ C j n fection is primarily dependent upon length of 
BRR of ^-^ary case is infectious to others, 
time the P rl 

, n .er»atloo3, DeathCertificate 

1 , certificate recommended by WHO has 2 parts. Part 

• , s wit h immediate and underlying cause of death. Part 
j cord any significant associated disease. 

^ to *« V«l ol my hnowlege and Bebol, Uu> causa ol Ocatti was as staled bekwr. 

IMrtW cW ' I,v Bronchopneumonia p^ afs ^MoniM Days^ 

i >»** ® <mir ‘ a ' ltf<c1 ^ I*)-. due to (oi ai a consequent* oi l " I-1 I 1 

■255r-—•• 

■pauses |b ^ rtiiw lo lor as a oonsequeoce ni j"" 1 I I | 

Strangulated .hernia. j \ 

10 •*Xo** t3use - * c ) due lo (or as a consequence of) t-1- L 1 

cen * 011351 (d). f" i j i 

due lo (or as a consequence ol) ’ - - -1_I 

■jssssr 

u «uwW' Ilff * . Diabeies | |- 1 -, 

^jjaoroDnditicncausnj* .... L I | | 

na Oort IW 1 ™ an mo<J * ^ 1,y ' ns ■ ’ uch 85 hear1 °’ res f" ral o , y Allure, it means (he iniurv or 
arttau* ** i*"* 1 ltealh 

• Line la Disease /condition directly leading to death. 

Line lb Antecedent/underlying cause 

Line 1c Main cause leading to death 
(Line lc is essence of death certificate) 

• Line 2 Oilier significant condition contributing to death 
but not related. 


Important Terminology 


D/S 

Example 1 

Contagious 

Scabies, trachoma, STDs, leprosy, stye 

Holoendemic 

Malaria (Affects mainly infants/children) 

Pandemic 

Influenza (1918), Cholera el tor (1962). Ac 
hemorrhagic conjunctivitis 

Exotic 

D/s imported . Yellow fever in India, Rabies in 
Australia/ USA 

Hyperendemic 

D/s is present in high incidence & prevalence, 
affects all age 


I 


POINTS TO FOCUS 


] 


*F Bimodal peak of d/s (bimodal incidence curve) or bimodal age 
distribution is seen in — 

Hodgkin's lymphomajeukemia, nasopharyngeal carcinoma 
and female breast carcinoma. 

*F Ring immunization is given for 100 yards of a detected case. 
E.g. in small pox & measles. 

■F- Chemical isolation is rapid t/t of cases in their own homes 
and rendering them non-infective as quickly as possible.(E.g. 
in STDs, TB, leprosy). 


Short-term fluctuation of d/s or epidemics 


Type 

Subtype 

Feature 1 


Point source. 

Median i.p. is important. All cases 


single exposure 

develop within one IP. Symptoms 
start at same and abrupt ending 



(explosive) 

if 


No 2* waves 

o 


Examples: 

c 

o 


Food poisoning. 

5 

5 


Bhopal gas & Chernobyl tragedy 



Minmata d/s 


Multiple/ 

• Gonorrhoea (CSW) 


repeated source. 

• Legionarre's d/s 


continuous 

exposure 

• A well of contaminated water 

Infectious origin (Polio Hep A), 

"o 

£ 


via arthropod (plague) 

o 

Ol 


Cases develop later than IP , 

o 

s. 


Slow transmission in areas with 

§ 


good herd immunity, 

2* waves always 

SAR is high 
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Periodic Fluctuation /Trend* 


Seasonal 


m moil 

(onvminujW# d/t 

• Mr^Un, k jfwlu 

• Vjf H 

• May Irvrr 

• Gavtroantrf itr% 

• Cafebr*l 
merunpiH 


RHjtrd to 
environmental 
condition* (vettor- 
dyrvjrTuti 


CycHc 


Cycle* *pre.»d*d Cfvrf 

*hort period of tim* 

• Mea*le*(2-3 
yearly) 

• 0ub< > nj(6'9)y« , Jf , Y 
in pre vicctoe en 

• influenza 
pandemic 

■4 ~ " " 

j Occur d/l naturally 
occurring antigenic 

variation* in the level 
J of herd immunity 
lantigenic variations). 

Related to seasonal 

variation & migraho^ 


Secular 


in coronary HD 

• Lung cancer 

• TB 

• Pol ‘0 

v Typhoid 

• dm 

• DipH |t * ier,a 
Changes In the 

occurrence of 

d* over a long 
period 


Infectious diseases whose 
active immunization 


control is solely bated on 


• Diphtheria 

• Polio 

• Tetanus 

• Measles 


ation period of some diseases 

Sxilhn tef * ui !dJ( i,a„ho«typi) 

(1-6 hr emetic type, 1 10d ' 

Gas gangrene (<3 d) 

Influenza, anthrax (1-3 d) 

Cholera (2 d) 

Bacillary dysentery (1-7 d) 

, Tularemia (1-7 d) 

Diphtheria, plague (2-5 d) 

. >riM>r.l 


ses with 
ihort I p 
o 2-3 days) 


Median length 
i p (10 day* • 3 
wk*) 

i nnnctnv'itx. irv«___ 

— 

Viral disease* 

(Chicken pox. measles, mumps) 

(7-14-dl 

Typhoid (10-14 d) 

Mumps (14 21 d] 1 

Tetanus (3-21 d) (Mnemonic: PjMJ,! 

Longer i.p 
(Month* to 
years) 

■ --- — | 

Rab>es 

T B. Leprosy 

Slow yirus ds 

Kala-aur(l-3 mo) 
f ilaria (5-8 mo) 

Elephantiasis (lOyrj.) 


' Wv. 


hi 




B0t hactive&P^evaccinati OncQ 
together 

, Diphtheria 

• Hepatitis B 

• Tetanus 

. Rabies ut *V>T f 0r 

potion distinct value m 

• Diphtheria 
t Cholera 

. pneumonic plague 

• Streptococcal respiratory diseases 

Soil acts as a reservoir for the agents 

infectious diseases "o„, 

• Mycetoma 

• Anthrax 

• Coccidiomycosis 

• Tetanus 

Only human being are reservoir f 0r 

• Measles 

• Salmonella (Typhoid) 

• Hookworm 

• Amebiasis 

• Leishmaniasis in India 

• Cholera 


% 


°>v;, 



s Vnoou 


^ Reservior and source ore not o/vvoys 
Hookworm, the source of infection is soil t 
with filariform larva but the reservior is mo 
■y In tetanus both reservior and source are same-Soil 

Dead -end infections (Man is dead end host j (n 


• Rabies 

• Plague (Bubonic) 

• Tetanus 

• Trichinosis 


Transovarian transmission is seen in - 
Diseases bom by - 

Tick, mite & sandfly [ Mnemonic : Trans IVIisSion] bom- 
but it is fliit seen in louse, flea born d/s. 


fever (±) 

Vcl' 0 " 

\ !*%-<«*» . 

' «rul’ ,J [|p 0 ,(m"rt 

. ^W>- 

' o- fcV,: ' 

* . {.ctiv n0Cl " rS 
I " r ‘”ll-Z‘ nscr discase 

* p fl ' 

* ^ , lnsl 0IT13 

* A "",ir U si'’ fecli0 " ! ' 

* Sl °p,ill HAS b" 3 " 1 inrec,ionl 

1 " ,y „ringl‘"vr“""l 
p‘s i n ft C ‘- n o cough (pcrtiissis) 
0 oOP' ns 

, M Hslts 
Chickcnpo* 


Direct contact 

Man to man transmission is seen e g. Scabies, pediculosis 
Mechanical 

Mechanical transmission by arthropod e.g. Housefly 

D/s onset 1st possible point Final critical diagnosis Usual time of diagnosis 

~i-!-1-i- 

I SCREENING TIME , 

| LF.AD TIME | 


n POINTS TO FOCUS 


3 


ilii: m 

(lliri „g Uiicr port of incubation period 
ps'^'llr oueh (pertussis) 


3 


W^T^are not known to occur in : Measles 
* ^"llcal infection is not seen in : Measles 
+ j ■mmunity is not Important in : Tetanus 

+ Hef . is not useful in : Polio, Hepatitis A, typhoid fever 
y lsoloti° n 
/not practice in) 

^J^lantibody are not protective Vs : Pertussis 

x ansr nissi° n of Arthropod Borne Disease 

Biologic 


4" D/s which is globally transmitted by anopheles, aedes, and 
culex mosquitoes — Filariasis. 

4" Airborne transmission occurs by dissemination of airborne 
droplet nuclei {small particle residue of size <5 mm) containing 
microbes. E.g. Measles virus, V7V, TB bacilli. 

4" Contoct transmission is the m/c route of transmission of 
_ health care associated infections. 


Case notification under IHR 

Cholera • 

Plague 
Yellow fever 
Small pox 
Relapsing fever 
Salmonellosis 


• Polio 

• Influenza 

• SARS 

• Malaria 

• Rabies 

• Louse borne typhus fever 


CARRIERS, TYPES 


propa& at ' ve 

No cyclic change, 

only multiplication 

Cycle of Plague 

bacilli in rat flea, 

Yellow fever virus in 
aedes 

Cydo- 

propagative 

Disease agent 
undergo cycle + 
multiplication 

Cycle of Plasmodium 
in anopheles 
(malaria) 

Cydo- 

developmental 

disease agent 
undergo cycle + no 
multiplication 

Cycle of 

Dracunculiasis 

(guineaworm), 

filariasis 


Incubatory 

Convalescent 

Healthy 

Chronic 1 

Measles 

Cholera 

Polio 

Malaria 

Mumps 

Diphtheria 

Salmonellosis 

Gonorrhea 

Polio 

Dysentery 

(Typhoid marry) 

Meningitis 

Hepatitis B 

Typhoid 

Cholera 

Typhoid (£lyr) 

Diphtheria 

Pertussis 

Diphtheria 

Dysentery 

Influenza 

(whooping 

Meningitis 

HBV (£6mth) 

Measles 

cough) 



Pertussis 





Mnemonic to remember - 

Consider only capital or underlined letters 

1. (M*y PHD is IMP ) is for incubatory carriers 

2. (Water Chlorination c DDT) c for convalescent carriers 

3. ( PSM D efines Cholera & health) h for Wealthy carriers 

4. (Chronic carriers Traveling in DH of MGM ) 
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SOME IMPORTANT DEFINITIONS 

t T A fuul 



jl P 


iint 


Interval b n 1*1 J.iikiI ih-icxl'*' 1 


W 

Safety of Vaccines ln P re 9nancy 

Saf* 



,buli nS 


I ItvlUll 

I line U*: bn 1 »l pmJiMc delect' 1 

It i\ ihv *.Ujni-u-r gxinedby vcrccmng 


pf 


ni»sis 


Gap In time Im on»rt *>f primary 
(inrtiuitt incubation period) 


»ec«nd »0 


ri* f - 




lime interval b n rrcripl 
infertlv itv of h«*l 


oflnfrfti”" A m*t ,mun1 


/*, r,../, f \U 4 ittUtl'Hlillfl 

I i|iul to nuximum I I’ 


Polio (give IPV if 


required) 

• Yellow fever 

• Inactivated viral 


(eg. Hepatitis B, Hav^ 



Influenza.Pneumoco’r 

Rabies may be gi Ven Cd| > 
trimester, if needed Ufl 
• Diphtheria toxoid t m 

----2jc an Us fft 

. Most of the live 

■ Measles, Mumps p !*' n Ss 
• Varicella * Rub «Ha , 


■ BCG / Tuberculin 
» Meningococcal (ki|| PH ^ 


/*- 


ft I.t i /' I 


i! \ inlioo^ vu 

L?l Cl* of a cunimunicabh d ^ hlt h rtu> l,rn1il> 


»***•»*!?%, * Measles vaccination 


unit which i* »tudird(m an epidemic), 
tome to an observer v audit'" 0 


. Breast feeding docs not adversely aff 

response & is not a contraindication f 0r 1 ^ 

.cycles vaccination is NOT rcco mnie , f Va cci. <. 

d ' n % K 



• Rubella (single dose) 

• Diphtheria 

• Measles 

• Pertussis 

• D,P,T 3 doses 


95% 

95% 

85% 

80% 

95% 


Reconstituted Vaccines 


jn my positive symptomatic pt (In AlDs) 


In 


I >t cavr to come to attention to in»cstn?3tor 


"t in! 


, w nut shaded or 

During which tnTortious J t- tn 

demonstrable in blood tissue slow virus 

Ix.IISV.IImII-/h,^.J'^-"»-> I '"' 0 " U - 


not 



ds 


P\. / > I arrii ' 

Cartiers of as indent organism 


b >. i.'u/.i 'i;" r <• ,r- appearance 

I ,mc inlcn a) S w invuwn of infectious agent & 3PP 

of first sign, sstnptom 


mmended vaccines 

• R. MMR, HBV ' DPT 

• IPV in special situations 

• BCG (in asymptomatic pt / in 
Indian set up) 

, h. influenzae (inactivated 
vaccine) 

. Quadrivalent meningococcal 
vaccine 

• 23 valent pneumococcal vaccine 


indications to Vaccines 
C0 ntr ° . Typhoid, Meningococcal, Pneumococcal (In < 

• ^.YFis also contraindicated) 
b T ’ .-Typhoid 

, in fever ess - vc neurological illness: DPT 
, |np r0gre . y jve vaccines (except YF, polio) 

, In p re £ na ster0K j therapy, immunosupression, immuno 

5 ct°‘i.n* c " : tivc taccines - 


• BCG, Measles, Yellow fever are example of freeze dried 
vaccines. They should be reconstituted before use. 

• A/ax" time for use of reconstituted vaccines 

0 Yellow fever. Varicella (Chicken pox) within Vi hr, 

° Measles within 1 hr 

° JE vaccine within 2 hr 

° BCG vaccine should be used within 3 hrs. 

• Thermostability 

Plain TT> Freeze dried BCG > DT > DPT > Hep B> 
Measles > OPV > YF > Reconstituted BCG 



Strains of Vaccines 


gjjgfTOFOCyi 




Polio 



HIV pt SyrTlc,0r '>, 


icaliyill' immunosuppressed & those at risk of infection 
+ C^ IC ° organism (splenectomized, multiple myeloma 
th Ca () sh0U ld receive pneumococcal vaccine. 


with col 

'group * terminal complement deficiency patient 

^ Ab° ve rpreive quadrivalent meningococcal vaccine, 
should also re __ _ _ _^ 


BCG Vaccine 

° Bacille Calmette Guerin : Was the 1st strain developed 
from bovine strains of M. tuberculosis. 

° WHO recommends "Danish 133 V strain for production 
ofBCG vaccine.Since Jan.1967 Guindy Lab at Chennai 
has been using it. 

° PPD ,T-23 &. Tween-80 are used for tuberculin testing. 
1 tuberculin unit (TU) is equal to 0.01 ml of OT or 
0.00002 mg of PPD 


Vaccines Strain 


* Yellow f ever , 


Restriction of infected porwn 
communicability 


for 


the period of 


y |>OINTS TO FOCUS 



are contra-indicated in immunodeficient children 

. vaccines» 

eotjneasles 

^~fl^ottenuated vaccines should not be co-administered 
* lde °h immunoglobulins. But vaccine and Ig can be co- 
jniste red for yellow fever, polio & hepatitis B. 

° uve vaccines can be given simultaneously but at different 


• BCG 


Danish 1331 


Measles 


Edmonston Zagreb (m/c), Schwartz, Moraten 


and cholera vaccine should NOT be given together. 

^ Active & passive immunity may be given simultaneously 
^ for Diphtheria, Rabies, Tetanus, HBV but not for measles. 

Itbrd]. 


apparently »ril ^mJaalt volhat canbrp'ov.^ 


+ According to Nelson's MMR and varicella can be g Vl 
infected children who are not severely immunosupr^' 
* Live attenuated vaccines are usually contraindic^ , 
immunodeficiency states, including those with con s «.„ 


early in the course 


of the disease. E g. mammography. 


immunodeficiencies & on immunosupresssive t/tbeco^.’ 
can flare up. However measles can be given. 


1 • Mumps 

Jeryll Lyn (m/c), Leningrad, L-zagreb, Urabe 1 

l • Rubella 1 

RA-27/3 1 

1 • Yellow fever 

17 D strain | 

1 • Malaria 

| SPf 66 strain(lytic cocktail), Pf25 1 

!•* 

| Nakayama, SA14-14-2 (India) 1 

j • Varicella 

| Oka strain 


Efficacy 

• Tetanus 

• HBV.MMR 


100 % 

~ 100 % 


Heat sensitivity of vaccines 

• Storage temperature for most of the vaccines is +2 C to 
8 °C. 


A 
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1 

CT 1 ^ 


LAV 


Toxolded 

(DT), 

Subunit 

(Pertussis) 


Subunit 


LAV 


Killed 


Recombinant 


Conjugate 


LAV 


LAV 



Vaccina 


BCG 
(freeze- 
dried) 


DTP w 

(Whole cell 

vaccine 

DTaP 

(Acellular 

vaccine) 


Typa/Straln 


Bjcillus-calmelal 
Rucrln bovine strain 
(0.1 to 0 4 million 
viable 

mycobacteria) 


Pneumococcal 
23 valent 
vaccine 


OPV 


IPV 


Diphtheria toxoid 
> 20 to < 30 If 
Tetanus toxoid 
>to< 25 If 
P* > 4 IU (whole 
cell), Pa 3-5 mu each 
of highly purified 
pertussis components 
25 meg each 
serotype of 
Inactivated 
capsular 
polysaccharide 


Schedule 


Single dose 
at birth or at 
first contact 


3 doses at 0. 
10, 14 wks 
Boosters at 
18 months 
and 5 years 


3 doses at 0, 
10, 14 wks; 
Single dose 
for high risk 
children > 

2 yrj 


Dose& 

Route 


LAV 

(Sabin strain grown 
In PMK cells) 

CCID J<(J In type 16 
2 - 10 ' 

In type -10'* 


Hepatitis B 


H.lnflu. B 
PRPD or 
PRPT or 
MbOC 


Measles 

(lyophlllscd) 


WMR 

(lyophlllsed) 


Salk vaccine 
(strains of all three 
poliovirus types) 


Genetically 
engineered, 5 mg of 
purified HBsAg 


lOpgof 

capsular 

polysaccharide B 


Idmonslon-Zagffb 
strain grown on 
human diploid cells 
1000 CCID' 0 
Trlvalcnt 

Measles -Cdm-Zagreb 
Mumps-l-Zagreb 
Rubella Wlslcr RA 
27/3 strain 
CCID 54 

of measles 6 Rubella 
1000 each ft mumps 
5000 



At birth, 6,10 
14 wks 
Boosters at 
18 months 
and 5 years 
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• ni»v (. :iv'c') 

• OPV is ihc highly hc.it sensitive vaccine. 

and Yellow fever (-30 to -5 °C) should be kept i» lu 

compartment. -riiiire 

• Other vaccines which arc maintained at cold ten I 

but never allowed to Irec/e are ,... 

»CC. (2-S"C) > 1)1*1 , IT. typhoid, diluent* (• • 

• Reverse cold chain: It is the m.iinlcn.inee ol optu" ^ ^ 

temperature during transport of vaccine Iron) I ^ 

the laboratory for potency testing as in 01 3 (•' 

for transport of stool samples) , 

• Hu» Inc i ml numiion (VVM) arc used for potency ss 

ofOPV. 

©/ O/ ®x 


c. 


D. 


FI*-: A&B. Vaccines can be used. C. Discard point, D. Beyond 
discard point 

• VVM-2 is used for rotavirus vaccines m government 


supply. . j , 

• Most important component of cold chain in ni 

line nfngcrator (ILK) . 

• Instrument used to monitor the temperature o u 

at Pile is dial thermometer. Dial thermometer is • lsl 
on principle of thermo-couple. } ’ I* *| is 

• Recommended temperature monitoring at I IK 
twice daily. 


Cell-fraction derived vaccines 

• Meningococcal vaccine from fwlysaeihoridi nntiyin f 
cell wall 

• Pneumococcal vaccine from polysuccluiridr < ttpsu 1 

• Hepatitis B vaccine from pulyjrcptides. 


Combined Vaccines 

• MMR : Measles + mumps + rubella 

• MMRV : Measles + mumps + rubella + varicella 

• Pentavalcnt vaccines 

• DPT -*■ Hep B + Hib (Easy five) 
o DPT ♦ Hib + IPV (Pcntaxim). Hep B in other thigh. 


Active & Passive Immunization 



Active immunization includes —> Live/ killed vaccines, 
toxoids. 

Immunity transferred from mother to fetus -♦ Passive / 
innate immunity. 


,nj. adrenaline. 


"ii, 




X 


Vaccines Classes 

baclerk attenuated 


C«t*|orY 


live 



nici.ii 


Killed b4t,rt ’' 'VPhow,' ' 

Killed ln.KtWl"l.» l,jl «iS"'kU.*| l 


Capsular polysaccharide 

Bacterial subunit 
v/.e,uubunlt /Polypeptide 


^n ( l.ifluen la ;; E , ^. N 
TVPhold t vi.ni b 
pneumococcal ’ n ‘ n Ko, 
Acellular pcrtu SS | s 
IIBV 




'■ii. 


• preeze dried vaccine is BCG 

• Lyophilised vaccines nre: Measles, ^ 

Meningncoccal.JL. rabies. ’ V ijt 

• An example of split genome/split virion vn Ccj| 

vaccine, Rotavirus. 

■POINTS TO FOCUS 

•> Adsoibant used In DPT vaccine Is-^ Aluminium 
aluminium hydroxide, 

y Stabilizing agents (thermostabilizer) include Mqa 
MgSO-1 (for measles). 

Adjuvants : MMR vaccine and IPV each contain 
micro dose. Persons who are known to be o«orj,j c ^° ,n 
should be closely observed after vaccination. 

y preservatives :Thlomcrsal helps reduce storage r c 

costs of vaccine. DTP-HepD + Hib "5-ln-l" vaccine 
than 0 . 02 % formaldehyde per dose. 


' Moj, 


,/o, 0p Vj 
" Co % 


erne, 


c °ntoi. 


c« 


rC iivnihihlc : (Inrdasil is quadrivalent 
Vbcc |nfl ^pv , ra ins 6.11.16.1 K). Ccivm ix Is hivulcni 

i 


I roiu Apt it 2016, IllvnU’iil <)1*V will replace the existing 
Iri valent OPV, 

IPV Vs OPV 




v/H'* 


yd 


cell 


loused in 

i k and 2nd dose r - 24 week. Minimum 

^ should be 4 weeks 

..(VA 1 * .with Rotashiehl : Intussusception. 

» ..-Inc is » I've allcnuateil. oral liquid 


practice: Rotashiehl. Rolateq .Sc Rolarix 
u 2 dose schedule. First dose should 


"I!/ 


I?ii/*^ * |C yilCCiW- 

* » R0- v, - itU i is available in 10 dose vial 


V<, c | S of 5 drops (0.5 ml). 
f- acl ' ,i.„- is supplied with a pink coloured dropper 


' fl c, ' C -!Tc stored «i 2 <■> 


^ Vl ^« n vVcei.ic vial l-as VVM-I 



4 weaks alter birth along with OPV 


JPV ! Salk 

OPV / Sabin 1 

WII©U fornvillml 

Live nttonuated, trlvalcnl 1 1 

AUmlnlMprod \/c or l/rn 

Or,illy 1 ; 

Induces humoral Immunity 

Induces both local ami 1 1 

systemic (lnlestln.il + humoral) | 
Immunity 1 

It prpvimtv paralysis only, not 
re-infection 

Prevents paralysis s Intestinal 1 
re-lnlecllon j 

Not usi'lul In epidemics 

Useful In epidemic I 

4 doves required 

3 doses lequlred i 

(Booster with Ol’V can be 
given) 

More chance ol VAPP 1 



FOCUS. 


j 


a monovalent Inactivated vaccine It protects 
f ^ pukCral travellers' diarrhea caused by C. coll as well as from 


puls* 


polio tmmunliMlon(PPIs) 

Itnntiini^dioii I'l’l was started on ( )' h December 
• l ^ sl ',' w bich 2 drops of OPV are being given to all 
1111,5 ' n 0-5 yei‘ rs ofnBC, in the country on a single day. 


1945 
child* 11 


dlcss of P rcvious imnumi/atlon - PPl is carried out 
National immunization days' (NIOs) every year in 

P" «. i,.,(nnrv 


ccniber & January. 
pulse 5 
The 


DCtC stands for "polio under lameness survey eradication". 


Newer Vaccines 

• JE Vaccine 
° JF vaccine is recently recommended and is appr 

MOHFW for immunization in selected hielilv i : ’ 
zones of Ihc country. 1 

0 Strain used is SA -14-14-2 lo be given at the agcoTK 
24 months along with DP 17 OPV. 

• I IPV Vaccine 

o Vaccine with high cITicacy 
o As the cervical cancer is an important cause of morbi4 
in developing word, this vaccine is gaining popularity 


close of OPV during Pl’ls are extra doses which 
’ ., nKnli and do not replace the routine dose. 

j'roHHfT "ill l)C (lcc!(,,V(l l wlio f nr on, y "hen no new 

* «will be reported for 3 consecutive yews. 

,Sincc 2000, India lias exceeded the WHO established 

* A pp surveillance targets, i.e a non polio AFP rate of> 1 

r 10,0000 population aged < 15 yrs & adequate stool 
specimens taken from > K0% AFP cases. 

. As a pad of G,obal P 0,i ° eradication strategy, Govt, of 
India has reintroduced one dose of injectable polio vaccine 
(IPV) under NIP from Nov 2015. IPV injection will he 
given to children < 1 yr of age along with the 3rd dose 
ofOPV at 3*/ 2 months of age in addition to the existing 
doses of OPV. 


Immunization schedule for an unlmmunlzed chlhl** 

H on unvnccinatcd infant is brought first time at the age of 
'I months then lic/she should reeievc -> 
ncG,i)pr 1 ,opv t ,ii cp H i 

It ,m unvaccinatcd child is brought lirsl time h/w the age 
ol 1-2 years then he should he given -* 

DPTj.Opv,, llepllj, MMR 

11 only one vaccine has to he given lo an nnimmuni/ed 
infant at *) month of age ineusles is most important. 

H only one vaccine has to he given to an uniimminized 
inl.inl h/w 1-2 year ol age MMR is most important vaccine. 
/ Students are advised hr go thronyji the ''Questions about 
oil vaccines"given in Pork’s textbook of l*SM2inl/epu d-12.1 


Vaccines recommended for Elderly 

Influenza: annual 
Pneumococcal: at least once 
1 claims: every ID years 


Adverse effect of different vaccine 

• Incessant cry, hypotensive 
hvporesponsive episodes 
1SS (lo\ic shock syndrome) —* 

Lymphadenitis 

Sterile abscess —. 


Seizures 


DPT 

Measles 

HCG 

T-series vaccine 
DP F, Measles 
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Intussusception 

ITP 

Anaphylaxis, bacterial abscess, 
local reaction 


Rota virus vaccine 
Measles, MMR 

Any vaccine 



POINTS TO FOCUS 


1 


Contact Transmission 

• M/c route oftransmission of health-cat* 
. pirect contact transmission: w, 

staphylococcal infections (impetigo). 

. indirect contact transmission. 


\ 



“b CBS: following swine influenza vaccination 
9- SSPE: A very rare complication of measles vaccination 
"b Post vaccination encephalitis: after rabies, small P°* 
vaccination 

"b 755 can occur d/to contamination of staph.aureus in 
the multidose measles vaccine vials. To prevent this c/c 
reconstituted measles vaccines should be used within 3-4 
hours only. 


Feco-oral 

• HAV, Enteroviruses 

. Enteric fever (typhoid), cholera, policy 

• Q-fcvcr is transmitted by — Inhalation 
aerosols 


is 
Off 


\ 


Vaccines for international travellers 

• Yellow fever 

• Hepatitis A, E 

• JE 

• Meningococcal 


. Priicunculinsl* is transmitted by - Co nsiln , 

containing cyclops harbouring Guinea***,. 

• Hookworm is transmitted by - Direct sk in 




Pen 




\ 


• Rabies 

• Tick borne encephalitis 

• Typhoid 


11.6 


INFECTIOUS DISEASES 


MODE OFTRANSMISSION OF SOMj 
DISEASES 

Airborne transmission via Droplet nuclei 

. Transmission occurs by dissemination of airborne droplet 
nuclei (< 5 pm). 

• Examples: Measles (Rubeola) virus, chtken Pox. 


^mODOFlNFECIim 

• In Diphtheria 14 to 2S days (2 to 4 Weeks) f r 
disease (Isolation 3 days alter Tetracyclic S( n V, 

. In Chicken P°x 2.5 (2 days before appea^ 

5 days alter rash) ° ^ 

. m Measles 4.5 (4 days before-- - 5 

• |n Rubella & M»»’P S 7 ’ 7 ( 7 tla >' s ,1c| ore-’ 

• in Whooping cough 7,21 (I week of e.\p 0sUrc 

arter onset of paroxysmal stage. 3 \ 

In whooping cough (Pertussis) patient is mos , ■ 
during catarrhal stage and isolation is recoin,,, 

f or 4 weeks or until paroxysm ceases. ^ ft, 

[Mnemonic DCM RMP = 24, 25, 45 77 

• |n Meningococcus Until abseni from nasal t, V' 1 ! 

discharge’. 

• In polio 7-10 days before & alter onset orsy„ lp , onis 
» |n Meningococcus Until absent from nasal & „ 

discharges. 

► In I lepatitis H till disappearance of lilts Ag & ^ 
of anti-IIUs. 

Tetanus - None. 


Droplet transmission 

N95 or higher respirator masks should be used (ihopU t pgp|QQ QF ISOLATION 
precautions) for following d/s. 

• Viruses: adeno. inlluenza. mumps, parvo it 19. rubella, 

SARS, swine flue. 

• Pharyngeal diphtheria, pertussis. Jfib. streptococcal 
pltaryngilis, pneumonia, plague, mycoplasma, Neisseria. 


• Cholera 


Duration of Isolation 


• Influenza 3 days after onset of symptom 


3 days after tetracycline started 



k 



j|rf Adult *). 6 (Children) 
^T^Tche motb^PV 


* ks / until paroxys m ceases 


, consecutive nose/deep throat swab 

Jt'lcn 24 h apa rt) arc negative. 


Until 3 cons 


ccutlve negative stool cultures. 


SMALLPOX 

• S~ wns eradicated on Sth May. U>SO. India declared small 
po\ free in t l >77. 

• Edward Jenner discovered first vnccine. which was against 
small pox. 

• Small pox was eradicated beco/.: 

• There was life long immunity alter cl/s. 

0 I’t with suhclinicul infection did not transmit the d/s, 
n No known animal reservior. 

0 No known long term carrier. 
n It w as easy to diagnose cases, 

0 Vaccine w as highly effective. 

• Small pox vaccine was prepared from vaccinia virus. 



TT^ ^inns subside. 


it j CO l llS a measure to prevent disease 

1 .tint' 1,1 -M L very useful for -> I lepatitis A. polio, 

« |s °l n u con ,aC b 
S4'° n f. 

DP 1 ’ 0 ' 1 


I 6 SJ 0 


CHEMOP ROPHYLAXIS &T/T 




. 

meninfi'* 15 
, piphther'a 
, inHuenza 


occal 


Tetracycline 

Tetracycline 


Rmp/ 

Sulfadiazine 

Erythro 

Amnntldine/ 

Rlmantldine 


Streptomycin 
(30 mg/kg) 

Doxy (Adult), 

Furazolidone (Pregnancy), 
Cotrimoxazole (Children). 

Penicillin 


Penicillin/Erylhro 

Amantldine/Rlmantidine 




jstoFOcys_ _ 

ph yl aX ls Is NOT used in measles, typhoid, scabies. 


of disaster — Doxy 


MEASLES (RUBEOLA) 

• l.l\ is 10-14 days. 

• U* for vaccine induced measles is 7 days. 

• Measles virus is n RN A para-myxovirus. It can not survive 
outside the human body for any length of time. 

• Only l serotype. 

• Only infects human beings, (incidence is espial in M t'V 

• SAR is less than rubella. 

• > 80% SAR among susceptibles 

• The only source of infection is a ease of measles. I arriers 
are fu>( known to occur 

• Most infection are clinical (sub-clinical inlcctions are mil 
seen). 

• Maculopalopapular rash begins behind the ear. spreads 
rapidly over the face & then neck. 

• Causes malnutrition, vil A deficiency. 

• Immunity develops 11-12 day alter vaccination & persist 
throughout life. 

• Efficacy of vaccine 85%. 

• Pathognomonic clinical feature of measles -> Koptik spots 
in the buccal mucosa opposite the second upper molars. 

• To eradicate measles % of population to be vaccinated is 
at least 95%. 


|lur ,HM BBAN VARIATIONS OF D/ S 

more frequent in urban areas -> Chronic bronchitis, 
' Kcilnw. king cancer. CVl). mental illness. 

, nnrL . fretnicnt in rural areas -> skm d/s, z.i 


* p/s more frequent 
helminthiasis. 

, Rural urban variation of d/s is NO T seen in -> l It. 


zoonoses. 


Ihree pill! uu emotion Mntlegy 

Caleb up, keep-up & follow-up. 

(ilohal nieosli s ehmiinition huyels by '01 5 

“ Routine vaccination coverage >90% nationally. 

0 Routine vaccination coverage >80% at district level. 

0 Reduction & annual maintenance ol incidence <5 cases 
per million. 

0 Reduction of measles mortality by 95%. 
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M e complication otitis media. 

M/c cause of mortality in measles diarrhoea. 

Least common (Rare & delayed) complication is SSPE. 





CHICKENPOX (VARICELLA) 


LP’. is 14-16 days. 

Rash is pleomorphic ( all stages of the rash i.c. papules, 
pustules, vesicles, may he present at one time), seen on 
flexor surface. "Dew drop on rose petal" is characteristic 
of rash. 

• Centripetal distribution of rash. Palm & soles are not 
affected. 

• Reactivation occurs in 10-30% results in Shingles (Herpes 
zoster) which is most common late complication. 

• Epidemic of measles occur if proportion of susceptible 
children is >40%. 

• Lesions are highly contagious until crusting occur. 

• SAR is 90%. 

• M/c extracutaneous site in children is CNS. 

• D/s more severe in adults. 

• Lesions are highly contagious until crusting occur. 

• Varicella pneumonitis is most serious c/c following 
chicken pox in adults. 

• Varicella vaccine is ’Oka strain’ live vaccine. 


TlKjjUsJJrZLda^ Rashes clear by „ 

may be-nt in some cases. c 3* 

SAR is 90-95%. 

AdultwoineiLiB^ devd °P a 

Enanthem consist of discrete rose co|^t% 
palate (Forchhcimer’s spots). s Po ts ^ 

Infective period is 7 days before and 7 d V 

Target to protect from rubella-- l 5 - 39 “H 
j -4 yr children > infant. fc,I 'a| c 


For rubella there is no known carrier state, b 
with congenital rubella may shed virus f 0r lr *fani 
Source of infection clinicaI/subcli n i Ca , .."N ^ 

'Mag \ 


Congential Rubella 

. Congenital defects occur in 90% 0 f i nfan( 
acquire maternal infec” before the 11 th week h ° Se 

. . r r.i-l i C m O V i rt-x « . • hr.. 




So risk of fetal damage is maximum i n n rs( 

In Rubella M/c congenital defects are dear^X 
malformations (esp. PDA) and cataracts. $kj CSS ’ Ca ’( 
Blueberry Muffin lesions. n lfsi 0r]t 


OtherefTects are LBW/1UGR, salt-pep perc| 

• ( ___ 4 a 1 n r/ln t ' 


cerebral palsy, mental retardation. 


)r io ri 




MUMPS 


• Caused by Myxovirus parotiditis (RNA paramyxovirus). 
Only one serotype has been identified. 

• IP = 1 4-21 days. 

• SAR 86 %. 

• Ci/F 

° Salivary gland (esp parotid) involvement. 

° M/c complication is aseptic meningitis. 

° M/c complication in adolescents is orchitis/oophoritis 


MENINGOCOCCAL MENINGITI S 

• Case fatality rate of untreated cases is 80%. 

• Carriers are most important source of i n f ect 

• Methods of Prevention and control: 

R of cases 


ion. 


Pen 


R of carriers 


(DOC) 

Rmp 


icillin 


DOC for chemoprophylaxis of contacts ; 


P (600 


4 dose). 

Mass chemoprophylaxis : Ciprofloxacin & Mj nocy 
Isolation is not very useful. ' lni 




RUBELLA 


Strains: 
Type A - 
Type B - 


• Caused by Rubivirus (ss RNA virus ofTogaviridae family). 
Only one serotype has been identified. 

• ft produces mild fever enanthem, mild rashes noticed on 
the 3 rd day of fever and characteristic posterior auricular, 
post-cervical and occipital adenitis. 

It is also k/as “ three day measles” because the rashes 
appear on 3 ,d day of fever. 


’Serous, 


► Epidemics 

► Both epidemics & outbreaks. Most dan 
as vaccine does not prevent it. 

Type C -» Mostly localized outbreaks. 

Vaccines are available against A,C,Y, W -1 35 a.,,. 

_ ... . n 01 

against type B). It provides immunity for 3 yrs. Ty pe 3 ■ 

most dangerous. Vaccine is not recommendedfor ih eili( 

in <2 years & in pregnant women. 


cough or "100 days cough". 

N vho°P inb lhe source of infection is only man. 

Effect ^‘ ln • infection not carrier. 

Qti I )’ 1 , s oUt cC 0 t(lC so urcc of infection is only man. 
C^fed H 1 ®* 1, Amicability very high). Threshold for 

of SAP f C °is90%- 

jiti r,ll,,,,t ^Jfj t y with parapertussis. 

' lCf fr osS inin1 , infection & No earner state 

^‘iinica 7 . i4 days. 

*$*'r en ° d Jyr. 

V^ 0 inC" dcnCe ,- do not protect infants against pertussis 
^‘‘h^uscepiiblc from birth) 

^ 3 fants are • • bronchopneumonia, bronchiectasis 
(so " 1 b ronch ltlS ' 

C c " 


f1 -ps' J er> iliromycin is DOC 

L - C3SeS ' rontacts ery thromycin is DOC 

5>y ,a * lS: ' dP T at 1 'A mth. 2'h mth, 3% mth 


prop 1 ’'. 


^Hinfa nts ^ 3 w |cs after onset of paroxysm. Most 
1 > V ' P "f„ccur in paroxysmal au,ge. 

most iffccO''- . . 

C3CP rrhaI )]OC)toS j s is characteristic in late catarrhal 


jp 2 - 6 d3> s - ^ days after onset of ds (or two throat 

l’’f eCtiV “ y '.ve) 

culture a f ncTO _ lons ilIar fonn is most common while 
faucial ^^gj^ajJonnJ-S most severe. 

k/as "Bull neck" dto enlarged 
Char3 cter ^ .^ a i jympji nodes ( Malignant diphtheria). 
anterl °! /.nrditis —► arrythmias (m/c cause of death), CN 
^Stadin g ,opa,a,a,pa ra ,ysis. 

* eons diphtheria is caused by non-toxigemc strain. 
Cutarl grv e s paralysed in diphtheria -posterior phary ngeal, 
^"al, and facial nerves, 
chick test is for susceptibility of diphtheria. 

Prophylaxis of suspects: anti-toxin. 

T /tof cases /carriers : erythromycin x 10 days 
Prophylaxis of non-immunized close contacts 

erythromycin/Pen 

T/tof contacts who are vaccinated’/booster given < 2 y 

.no action 

T/tof contacts who are vaccinated‘/booster given >2 

-single booster DT (Diptheria tetanus). 


Diphtheria carriers 

• Carriers may be temporary/chronic. Carriers are common 
source of infection. Diptheria toxoid is given to carriers also. 

• Masai carriers are dangerous than throat. 

• Nasal D~ is mildest form but most infectious. 

• Immunization does not prevent carrier state. 


DPT vaccine 

• Aluminium phosphate/hydroxide used an adjuvant in DPT 
vaccine Tes immunogenicity of vaccine. 

• Pertussis component of DPT used to enhance potency of 
diphtheria toxoid. 

• Only contraindication for DPT vaccine: 

° Severe allergic reaction to previous dose. 

0 Encephalopathy within 7 days of previous dose ol 
DPT. 

0 Progressive neurological illness. 

• Fever, prolonged screaming (crying) with last dose, family 
h/o seizures, cerebral palsy, well controlled convulsions & 
developmental delay are not c/ind to DPT vaccine. 



POINTS TO FOCUS 


1 


A DPT may be given in non-progressive neurological disorders 
but DPT & pertussis vaccines are not recommended to a child 
with progressive neurological illness 
+ (Acellular pertussis vaccine can be used instead of conventional 
DPT). 

Febrile seizures and family history of conulsions are not 
contraindications for DPT vaccination. Give paracetamol soon 
after injection in such cases to prevent fever. 


RABIES 


• Rabies virus is bullet shaped neurotropic RNA virus. 

• Prodromal stage f/b pain & tingling at site of bite is the 


only sy mptom in 80% of cases. 

• Stage of CNS excitation —> sensory —> motor -> 
sympathetic system are involved in that order 


O/E: pupils dialaled, reflexes Ted. Hydrophobia 


ears 


years 


pathognomonic. 

D/g: Confirmed by antigen detection usin 

immunofluorescence of skin biopsy. 

Nervous tissue vaccine: Grown in brain of sheep (Sernpl 
vaccine) 

0 Demerits: Low potency, fatal reaction, large no. < 
doses required 

0 Suckling mouse brain devoid of neuroparalytic eflcc 
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/' * ^ l 'l «llorj*\ 
Austral^ 


tV// -A-rnl!/ i ' h , U "' l,l ' C a " m,ry 

fibrnhl.. ' imrv 


'^rohl.ists n j *' 'derived from human 
ilcrivcil IVoin * iU ’^ ra, ' on culture vaccines are 

^^ r ra pa^ WUlkHllM UfC ric ' cm il1 ^‘nu n/CSF filler S HuL 

index nf Kl M ' °l nian & animal is considered an 
X of PWlcciion am. 


gainst infection with rabies virus. 



Fig.: Negri bodies 


Street 


virus vs Fixed virus 


olnts 

Street virus 


Virus recovered 
from 

Naturally 
occuring cases 
of rabies 

Serial brain to brain 
passage of street 
virus Into the rabbit. 

Incubation 

period 

Long & variable 
(20-60 days In 
dogs) 

Short & fixed 
(4-6 days) 

Negri bodies 

Forms ’Negri 
bodies’ 

Do not form 

Multiplication 
in extra neural 
tissue 

Yes 

No 

Use for vaccine 
production 

No 

Yes 


Negri bodies are intracytoplasmic eosinophilic inclusion 
bodies with basophilic granules in neurons. 

Lakshdwcep & Andman & Nicobar Islands are free from 
Rabies. 

FRA test will be +ve in animal at any stage of ds. 

Though serum antibodies appear 7 days after vaccination 
it takes aprox 30 days to achieve (immunity lasts for 6 
month) 

humunoprophylaxis: After wound care is completed, 
concurrent use of passive & active immunoprophylaxis is 
required (ideally within 24 hr) for optimal therapy. 


1 Arrive immunization • 

I ml dose of vaccine (HDCV /Rabjp Ur . 
the deltoid ( or anterolateral thigh i n cl ‘ s *i v#|) 

2 Pass /Vi' immunization ^ r thj i 

‘ Human RIG (Anti- rabies scrum; ] m 
of 20 lU/kR used. It prevents rcp|j Ca|j JN ifl 
site of bite. Half is locally inHItratccJ a nd 
is given i/m. Rarely, equine RIG Can bc U,e 
40 lU/Kg with descnsilization. 

• Vaccine schedule 

Updated Thai Red cross schedule (2-2-2- 0 _ 2 
Pre-exposure: 0.7.21 or 28 intradermal ' 

Post exposure: 0,3,7,28 intradermal 
( 0.1 ml each at two sites on each visit) 

• Site of injection: Deltoid/' thigh in children 



P Cs *is (h 


plague 

• Causitive agent for plague is Yersinia ^ 3ll , 
negative , non motile, coco-bacillus, has bj 
with Wayson’s stain. 

• Plague bacilli can produce exotoxin, endot 0xir) 

I These arc responsible for virulence. 4 fr ac 


tSa, 

‘Mar 

V., 


In India talra indica is the main reservoir (my ^ 
rat rattus rattus, which is the m/c source of t r? ». 




X. cheopis is main vector in north & x. as ti a 
Wild rodents (especially ground squirrels) »- ^ 

. i_ t r-un/nt r nf nlamm I „ 


' ans mij,i 

*11 

are the - 


■< 


vertebrate host/reservoir of plague. Lag 0ni0rp 
and hares), wild carnivores and domestic cats ma 
a source of infection to people. Domestic rat r a t tu ^ 
is the m/c source of transmission. ' r N 

Partially blocked flea is more dangerous as i t 


• Ca * K 


longer. 

• All age & both sex are susceptible. 

• Bubonic plague is a metazoonotic disease. 

• Burrow index average no. of free living fleas 
per rodent burrow. 

• Flea index should drop down to zero within 4? ^ 
insecticidal spray (carbaryl 2% or malathion). |fy ' 
index is more than l (> 2) -F Indicative of plague owL 


‘Pttsptc, 


*1 


~- 'f>2)-> indicative of plague ou;h H 

• A infected area is declared free ofplague- if twice ih e 
(12 days) has elapsed since death of last case or 3 - ' 
(for wild rodent or 1 month for domestic 
elapsed since last sign of plague in rodent 
Plague season Sept. - May (because of rodent factorj 
north India. 


mcmi 

rodent) 


Urinary carrier* are more dangerou* than intexti 
(Fecal) carriers. 

Ulceration of Foyer's patches in gut (perforation) n cotnr 
in 3rd week. 

Enteric shock is common in 3rd - 4th week of fever. 

Step ladder pattern of fever is seen. 

, Ampicilhn with 


for prevention & is not for control of 

)$ * • _ - C H rl-n/c oft#*r vamnilirm 


ri IV 1 vt | 

^ va cC‘ ne ,S L develops 5-7 days after vaccination 
» vaccine is not effective in pneumonic 

jaxisfincontactsofa ptofpneumonic 
4 for is ,,rep ' on,)cin ' 


DOC for carriers of typhoid 
cholecystectomy. 

Order of seroconversion —» 

BASU ( Blood culture is best in 1st week. Agglutinati 
or W'idal is useful in 2 nd week, stool and urine tests c 
employed in 3rd and 4th week of fever). 

Blood culture is diagnostic and most specific. 

Typhidot IgM and IgG test is a quick testing method based on 

antibodies detection. 



1 


POINTS TO FOCUS 


aeneral sanitation of country. 

^ lode* * 0 f Social V/elfare, the Captain of all 

^ Barometer j 


n 




terrn Father of public health. 

> - 


•F Typhoid fever is best diagnosed by blood culture. 

•F Cholecystectomy and concommitment ampicillin * probenecid 
therapy has been regarded most successful approach for 
eradication of carriers. 

-F Carriers are diagnosed by culture of bile (obtained by duodenal 
aspirate). 




CHOLERA 




fl * 1 *** a fever (S. t>pW 

J.TyP " 01 -j f e ver ( S. paratyphi A.B,C) : Symptoms 

2 - than typhoid. 


Lerethant>T ho,d 
|fSS on ] V known reserv oir. 

. yiafl i 5 ** j ' 9 >T gut can affect younger children. 

, ygeP oU P ^ ^ in( j ex of general sanitation of country . 


.isreg 3 


, i- - ■ 2 % (a person who excrete bacilli for 

« Carrie ^ te c(in j ca i at tack is called chronic carrier). 

? ,)T *ic carriers bacilli are present in GB. 

jnchrohi _ ource of infection in typhoid. There are 

, carriers are nvc 
irv-ne of carriers. 

3 ™ i esce „t carriers: Patient who continue to shed bacilli 
C° nXa for 3 wks - 3 months after clinical cure. 

* n ^ CeS rv carrier: Who shed bacilli 3 months - 1 year. 
'.y. 1|f> iiy persist in the GB and kidnev and carriers 

* *-- .. c _ _ I r-arripr) nr itrinf* fnrin^rv 


DirilH usua.n --; --- 

jp f/>rps (fecal carrier! or urine (unnarv carrier) 

# ^i7arrier7are more frequent > than urinary 
t Cast* M>F but carrier state F>M (and in older age 
group, > 40 yr). 


In case of epidemic first to do —> Verification of diagnosis 
Cholera is a notifiable disease locally, nationally and 
internationally (notification should bc done within 24 hr 
of occurence). 

7th pandemic —► by Eltor. 

Mass chemoprophylaxis is not advocated. 

Provision of chlorination of water is best emergency 
sanitary measure to control cholera. 

Tetracycline is the DOC for chemoprophylaxis. 

Tetracycline is equally effective in children 
Antibiotics in t/t: 

0 Doxvcy dine is the DOC for adults, since a single dose 
suffice. 

° Furazolidone is the antibiotic of choice for pregnant 
women 

a TMP-SMX (cotriamoxazole) is the antibiotic of choice 
for children. 

• M/c strain in India is El Tor —> ogawa. 

• An area is declared cholera free when twice the IP has 
lapsed since the death or recovery or isolation of last case 
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^ * int’i 

A mow v 

f, l '■i-t'r .- ( ,, ' r Oivakrrt/iral vaccine, old 


'»! V;K<,, •' Hlvxlent oral vice i 

^»|rnra| , w ''CC ' ,M ‘" M '" n ,5 '«»b.,nil. 

Mx.f* t»|| fyyc ,l ,r r ^ Mon//valefit heat killed 

Jl »tdn,n,i * * *r>* nfv cholera* 0 | A contain loxin 


KA ^A A2AR 


• v /»r,ier- ii ,/j,r ^ Vl •* rf >d leKhrnanmit).% non-z/>ono 1 ic. 

|,. i • > ». if t n rk-39 dipstick tcsl ir<d for vivccral 

1 »>ofnariia-,| S 

r, ,, 1 'fcli/ziie is single dose hpovirnal Amphoteric 

• J ,n ,hiW "" ^n,lllhar. 

!>/ patoxpicnornegaly * fiypcrpigrncnbition 


FILARIA 


A'\r\ i, /] c fjc»\i A mosquitoes ;irc intermediate host. 

■ 4,\< density microfilariae in blood is b/w | 0 pmln 2 nin 
(>r> \/\( t fj| ( |fj,,| dance sign. 

In otMlrurlivr slagr Mf arc not found In Mood 

• ’^ctor for If 7 ham rofti - Cute* fntignnx 

!> mntayi fa It hmurt - Manumla, uni/phrlci 

• (tu ull /1 ryjihc ftlurimi* — tlmxt/ttl Cl/) of /~ tire absent 
fa Mf ore nhu ril in Mood 1/’Ii seen 

• Membrane filter concentration method (MfXJ-_ m dSf 
s''rr;Mive method for detecting low density pticfon/arctiiia, 

• f liniral parameters /or Inch fence are lidcno- 
lymphangil.s. cpididyrnoorchilis (acute symptoms) for 
I’rrvultm e- lymphedema, elephantiasis, hydrocele, 
c hyluria 

• Micro filarial rale; % of persons showing microfilaria in 
their f-crjpher.il blood 

• I ilaria rndrrnicily rate: */• of persons examined who 
sli/Avmg microfilariae in tficir blood/dixcasc manifestation 
or both (Mf rate i disease rate) 

• Average infestation rate: indicates prevalence of Mf in 
population fin 20 cu. rnrn) 

• Bancroft.an type is not a zoonosis (// mnlayi fa T.persluns 
are exception). 

• / is endemic all over India except north & Hast regions 
DAK. f>cJhi. f'unjah, Haryana. HP.. Chandigarh, 
Rajasthan, Nagaland. Manipur, '/ripura, Meghalaya, 
Sikk.rn, Arunachal Pradesh. Mizoram. Dadra) 


//„ cl,nonotion of fymphah, f,lar,„ u , (f 

when the number of microfilaria ta r , 


as wr.cn ■>*'• . '■>., 

the children born after initiation ofo- llf t v 

*...r-ne rn 1/1 


) 


Mj ’is. , 

circulating antigcnemia. ' e t r \ 

/;, M /e« md/ r ,sa larval m-lex r„r Ac<| cs " \ 

cases containing larva x I(XI t home - W| 

h/ , r! far 


cases containing larva * I CHI / home ins** ' V 
. Klfnf ir horn rofn sheathed, active , n '' k 

night (10.00 pm to 9:00 am), tail tip is 

. Mia! sensitive test is ne.rtr.li/at.on ,e M . 


Most sensmvt -. ra,lon 'est. 

DOC is Oicthylcarbana/inc (DEC) <, 


"'fVky 


days 

Onchocercioils 


"’Ij 


in 


„ j.ih-rs from other /ilaria in that 


ft differs irom .. 

. fhere is no diurnal periodicity, no shc<nn 

pl „ n , •>* 


■nth 


present m vw -- ■ ... sxi n 

Vector is Simul.nm(blackfl.cs) A Ca , 

__I 


!l nd c , »■■ 


vector . * . 

corneal opacities (river blindness) 

DOC : herrnrt tin 


Stir, 


Vt* 




JE 


II is a Zoonosis alTccts mainly animals 


rn.ij.- ■”— viim 

transmission docs not occur). Subclinical i n f Cctjo ^ 

| lorscs show symptoms 11 

• Caused by group » arboviruses (llavivirus) 

• Cu IeX^rjtacniorhynchus_(o r C. Vishntivi) j s l( 
vector. 


Ii « * A > 

ian . man is incidental dead end h„ S (. 

I. .... n/«l nivlirl I • 


'ncid, 


Cn, al| v 


/ ’"MV, 

(mar, ■ } \ 


Kite field is breeding place (zoophilic) 


^i. 


. Pigs act as amplifier host (Do not show syn,p , 0 

• Case fatality rale 0.3 to 60 % (average 30%) 

• Kc-vaccination required after 3 yrs 


w Death occurs in about 9 days (3 x 3) 

• Vaccination required for children < 3 yrs. 2 d 0s 

vaccine are recommended at 9-12 months & ° f|1 

under routine immunization in endemic districts 

• Spraying up to 3 ktn range 

• Immunity develops in 30 days, persist for 3 yrs 

l remember \vi,hfi unilii 


antigen (most immunogenic). 
eff^ t,v * no . of VAPP but smaller 

/in^ 1 uic for m aX 
. 1 ' ^ns' b,c 

.S - 

f>r 


f>SS incliidex DHf III arzl DtfF IV 

The m/A.t sensitive trtf for cl g n ranifra.-za-.r-r. ur 

of lie ry^ - i. hct or. 


(iriulmp t>f ent, 


>!s\ 



1 


Grad* 


tab/f 


lik angunyo it caused by alpha virus 
a ,tX>^ ,al 1C caused byf lavlviruies ' 

a ,e » ija V ,, ar e caused by flavlviruses. 

* tf* f6 i 0 ert' ie ' ^ ° n is common In workers of stepwell. 

0 Imitation . rtn/Dnh/ll/fiV iltn, 


DF 


ftr/er * >2 cf vgr-c 

headache, ret/oortital pa.n, 
mYalgia, arthralgia 


Levl/oc^nta, 

Thr oef boc'r"-°?^ r ia * 
No ewderce cf 
pla-yrr-a loss 


ff°' -m ifif eit n hob dovlrus a/w on encephalitic illness OHF I 


£ h '' ncltl „ Dhobdovirui - - 

* virus is o p san dflies & Aedes mosquitoes. 


% , I * ^CCi'oIrhagiC fever with renal syndrome 

'/I •F LiilflO „,,ieS h^m _ /unci uuhirh rnn he fatal. 


Above + positr/e Hess/ 
torniquet test 


Throe-.bocytcC ^-'- 3 
<• 1 lakh /mm 3 ; 

Hct > 20% 



H. ^ lrtl f ^CnCry C °° ^ ^ 


DHF II 




Above signs ♦ spontaneous 
bleeding 


DHF III 


ic i° ,ndia thc mainvselof- 

# i s ke P l zcro at 3,1 ports as an 

^ C t ? yf)l1 '....re Of <1 % at SCa P° rtS & ' n t0WnS for 


Above signs + circulatory 
failure 


DHF IV 


Above + profound shock 
(undetectable BP and periph. 
pulses) 


, A e ' 
iric j 


|cS \\ measure, ui _■ * 

ff ati ° n rvF (Endemic control). 

-.inn of’ 1 ' r., n ,tnr hreedir 


ijcatioH 01 f e of vector breeding around ports. 

cra . hi-lt iS . r... I n vnnr<; 


SEVERE ACUTE RESPIRATORY SYNDROME. 


>^^ ctiVCfbr,0yCarS - 


(SARS) 


, yf vaCI 


00^ infection arc both man and mosquito. All ages 


• * eS . 
nd b° dl 


an° ■ T ,«j uo igM^- 

AcilfiS-^^^rurr^Rc-infection with different serotypes 
* nHF' sCaU 

Jaws **'" 1 


'"“'I'lre susceptible. 

jjjiejnaillvoctoL 


# JrttCP n 

lg!" 


.pitiod ofch'itgu? scr 


vlogy 


IgG 


+/- 


+ 

+ 

+++ 


POLIOMYELITIS 

• Highly contagious d/s caused by a poliovirus, a member of 
the enterovirus subgroup, family Picornaviridae. 

• ~ 95 % of polio cases arc sub-clinical. 

• Type I causes most number of polio cases, most epidemics 


Interpretation 

Too early sample or no DF 
Early stage of primary DF 
Recent or ongoing primary DF 
Past dengue infection 
Secondary dengue infection (Reinfection). 

in is usually 5-6 d. 

* ' ]|y malnourished children are protected, while well 

’ nourished children are affected. 

. j-. k in category 13, where DHF is an emerging disease, 

# India r 

are becoming more frequent. 

, ^n^varian transmission is seen with dengue virus. 
t A clinical d/g of dengue derives from high index of 
suspicion and geographic distribution. 


Earlier contacts w ere detected in Toronto & Hong Kong. 
Agent is SARS associated corona virus . 

Mean incubation period is —> 2-7 days 
Lab/f:Lymphopenia, T LDH and CPK, thrombocytopenia 
CXR ; u/1 or b/1 peripheral lung infiltrates 
T/t: 0 2 + antibiotics for community acquired pneumonia 
(e.g. cefotaxime/clarithro). Neuraminidase inhibitor such 
as Oseltamivir for T/t of influenza A & B. 

Oral/ IV Ribavirin ± corticosteroids are also given. 

* CFR is 13.2% for <60 yr while 43% for >60 yrs. 

• Confirmatory centres in Inilia: National Institute ol 
Virology, Pune, and NICD, New Delhi. 


SWINE FLU (HTN1 DISEASE) 


Respiratory infection caused by influenza A virus (H1N1). 
H1N1 is a genetic re-assortment of four viruses i.e. 2 swine 
+ 1 human + 1 avian virus 
Worldwide pandemic is running in the year 2009 
Contagious through coughing, sneezing etc. The period of 
infectivity is 1 day prior to symptoms to 7 days post -onset. 
Children are contagious for longer period (up to 10 days) 
and have more severe infection. 


A 
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NI.IHW-l|nfluen/J A 

lit viXKJti based vaccine a 
M ♦ |I)N2 ♦ Influenzal* e g N uar,x 
ul vaccine (Navovac) 


Remark 


Influenza 

Rolf 

Typ* 


Type A 

All pjndemic, 
most 


rpid*-mic 

Fypr B 

Epidemics 

TyprC 

Endemic 


A /* most antigenic shifts. 
Epidemic every 2-3 yr, 
Pandemic every 10-lSyr. 


Epidemic every 4 -7 yr 


Antigemcally stable 


I Remember that mb or H inflen/ae b causa o bocterial Hinas 
diffrrrnt from it vine flu ] 


TETANUS 

• fox in is TiTAvnrxtMix which blocks prcsynaplic 
ncurotransimter release in ( NS. Toxin acts on motor end 
plate of muscles, brain, spinal cord and sympathetic NS 
(but Hal on parasympathetic system). 

• Trismus (lockjaw d/to masseter spasm) is the first sign. 

• Y( vihtlij! I\ tiinu\ i liMi/utli'/t) (('fowihfattun oj thslrn Is): 


Attended 

deliveries 




• High risk 

>1 

<70 % 

<50% 

• NT control 

<1 

>70% 

>50% 

• NT elimination 

<0.1 

>90% 

>75% 


•c 


Incubation period is usually 7 ., 0 
incubation period, uorsc .he pr„ Sn >>■ (& 

Latent tetanus; Wound healed a„ d j, a ' s >- X 
incubation period. It carries belter pro,, n „ » 
efferent postures seen in tetanus : s,s - , " 

Opisthotonus: backward bend d/to sp as 
Emprosthotonus: Forward bend d/t 0 0fb a c t 
p” UI „,hotonus: Lateral bend. ^"T «' 

Risus sardonicus: Smiling f ac j Cs fjfi 

^■gomaticus major. ’ *' h Sp) '' 

Cephalic tetanus: facial muscle first i nVo , ^ -< 

6,7 CN affected), follow head injury/ Car VcJ 
Tetanus vaccine recommendations i n w ' nftc tio n % 

- N % 


\ 

J fit, 


Status 


Unvaccinated child or 
child with unknown 
status or <3 doses in a 
vaccine series _ 


>3 doses in vaccine 
series and < Syr since last 
tetanus booster recieved 


>3 doses in vaccine 
series and > Syr since last 
tetanus booster recieved 


>3 doses In vaccine 
series and >10yr since 
last tetanus booster 
recieved 


Recommendation 


Clean, minor 
wound 


Urinary retention, DTK exaggerated. 
Mentation (intelligence) is unimpaired 


MALARIA 

Indicators in Malaria 


Indicator 


Significance 



Index of QBeifltia Mefficipnry 

Malaria SMiyeihgnce^^' 
(based on both active & passive 
surveillance) gjyrs incidence in 
community. ABER is required to 
calculate API 




din 


mSP 


ecies: Summary 



P |3 J 


|.K. I. 

r iv er3g , 

* A rfic cyc |e 

\ ,v , tic phase 

, | ^h«hi»« onv) 

IP" „ 

it-ssa 

[latent |IV 

|,Tn^ lapSC 

CtM^ Cer)Ce 


pyrogeni^ 61 

..,nroites/ 


wic roblal 

.TypeO ffcver 
, (Morphology 


| « pigment & dots 

l • Clinically 


p. falciparum 


12 d 
48 hrs 
5.5 d 



14 

48 

8 


Cells of all ages, young RBCs Only reticulocytes 
(Heavy parasitemia) 


P. ovale 


17 

50 

9 

Reticulocytes 


+ (For few years) 

10000 parasites/pl 
40,000 maximum 

EBA 175 (Erythrocytic 
binding protein) 

Glycophorion A 

malignant tertian (aperiodic 
quotidian) 

• Only ring forms 

• Crescents*, banana 
shaped gametocyte 

• Schizont -nt 

• Mature trophozoite nt 

• Accole forms* 

• Multiple infection of RBC 4 

• Black ( Maurer’s ) 

[Maurer's dots] 

• Causes 

° cerebral / Severe 
malaria (malignant 
tertian malaria), 

0 Black water fever, 

° DIC, 

0 Renalfailure (ATN), 

0 Algid malaria 

(Peripheral circulatory 
failure) 


100 para/pl 

10,000 

Merozoite forms 

Duffy Antigen 
benign tertian 

• Enlarged RBC 

• Large rings/ 
tropho 4 

• Largest schizont 
(12-24 merozoite) 


• Yellow, brown 
[Schiiffner's] 

• may cause splenic 
rupture 


Ovale tertian 

• slightly enlarge RBC 

• schizonts 4 

• RBCs pear shaped 
fimbriated 8t 
crescentic 


Dark brown 
[James dots] 


P. malariae 


28 

72 

15 


Old cells (prolonged 
parasitemia) 


+ (for many/up to 30 
years) 


Quartan (fever every 
4th d) 

Bands/rectangular 

forms 

Small RBC 


[Ziemann's dots] 


May cause nephrotic 
synd. 


Scanned by CamScanner 











































^ , ,,*/ 6vM' t,n * 1 1,J ' 

l v « yU ’ ,w . r " "' 

. <•' "\ ■ 
>'/I > ^ m U> " *•* 

0 7 ; ,/ tHXM 

* / 

MUonolOfog^yf'^V 


•/ vj r 

K ' '.. h ,ri\)UV^‘»* A 

y.r*S / t9 0 

., "I ur,> ,ill/,y * 

\.0m y w>r " L ' 4 *'; Vl ! /,,}l 

AmA>A " /tf ,U ‘ JX ,0r * f >\ 

ytnWfM* VJ ' , rl ° r> m/ '' V >U,iy h ’ H 'Un '%! 

y.»,u>'/'/''/'I/""'"" 1 "** HwUu, 

A,w nntuin uimUntiM iSmy, IAt , . ‘X« 

4n,rf* ** 1 ' Up \ H\ „>%. 


ux'Idt'V VAV'V'M\, i}„„ 


>t u. 



Y.'Wfxmv. V j**>r*m* ^ f 

*** vl\WU-.&* Vrr*?: ^ frit 

tv v>2>iiszi’j)r: JsLSZ.'tfiA ' 

■ ■ •"• “ *■ •'•" »»* 

It. W »u<J >-n ml«.tjwws min'» y '" 

kv fru/j'X”. «/*? ^ 

# . . . . a,,, d„ «/<*! P*"'* 

/. bu-v-f. « <** ,VV 

< £e "f?\‘s.yynl vf yore 

#/ '""" , , d/ fr/ 

* tyria^yiu. t W* *< f'* *'* * hfi , lhl U p \„ 

u, /' /vUipanttHlt'* ) ,4t) *'*'* w ' 

V) yn/l) 

. . 

diviuou 
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pni»illlTfT OTgg(/r —- ^ 

4 i^r n mould whkhh vmM** < l,f h0il 

l/y litU uffrtwil* MOpIlvfa WOlQUltO 

■t tirluptf /i fiat nm lit iruni/mioit Oiwloltdnuilurla, 

-► Prrtom with Puffy »' blood Qioup am prut fil'd wjuind 

vivo » Hull,If hi 

•> Pmiwi wilt mH* i f« '<'■ thokMnnhi umf G fi I'D drfuimy 

(lit itladvrlyieihlonl lofahlpamm iiuilurla 
’► Punk gronukimah leenlintfrbfal/noluila. 

Jithk initon nit uitd lo identify mohilal paraiitt H thin 
vmtrfot identification of tpeciei 
>► JS0 1 tain It wed for malaria 


Hit 


\u,yfrv •-■■ M 

l I I jtd'ipyv.) 'A, 

... ,, u> t* nm.DlilfOiilM \>‘j tjftgl.. )}( 

* '"'*1 . 

In U'AiU tJnM» mm Mvk y.lHhf 
... ,crive u/tvnnul^ <’I Ai1‘ i,„ it . 1 


«// 


' Or 


III.: 


%■ 


,«mninemkil ibuhli l»' t'bunU;, „ t K '„ 

ilnldnn wvl0iinH ' 7 ' l > 

(If/I/I u/ aw mill'll 1 nlfil f‘Ini' f/nnmn < ni,^ in j lh 

ti i ninetier > ifttiiiiiK *«l< 10 ntyJVy i.| > ,|, H , 


I'.'kih, 


1wHnttUi\uKMr.-littil',nMin »A(‘| AU« (t) 

» ImdmMiw) 


'"K 


ria rrorjAion 


{/ithlSttUta »/t Af Ji 


|»i NON Nli A< "Mil' 

flllllioilnnid »f inheil lnh dloHi if via, i 
All jolxnl iii/rOioil‘> hliouM l/c lldilnl v/ii|, /ij)) ^ 

ACJ iiij/I juiiiimjoim* 0,2'» m vM>. lor M ( |i,y„ 

• HIU ift,ii>i,l < liiii'inmh n il) fiih i„ r . i (Vj|| |, l | l | t 
I’./iiliijiiinim liilKCil in) llhll'llnc Kkli p/ofcinc dim.,' 
urillj£i’ii wlirrc/n ro»l fur nil oilier iiliniiiiodiiin^j-^ ‘‘ 
hind on I,Oil ntiliuai. 


, ; vf* ' fiitct'MSV/ it irxrttA of Lis/ive 

tu f/r.ly 2 iputum C7^;njnalifxi 
• j, r i V'd ,n 7 

{** It vr# » 

,J f ^kA ■*' C KinnU/rA vrrvicc at divlxicl 

{'■ ,l 0 , i ;Jj jc NV/f^'/rvn. l/'vcd cbcvt 


;4V arc trocar -v*r.Alvo useful for 
^^ io, o’/t fyernrlivity tctU. 
jj/irt 0 "'.) ,,f infi'ti"") r. i)>c U-%t ir/JitaV/r of 
‘(jlnnartf r,t . ^ t ,j rrc ,ii v/rrirol rncavurct. Mvvt 



, ^ ljf l Jf fA myJ) ivyic of profylem of 'I J{ 
j!ft^ t)V \ \, l p l ri tn'J** i % ,}y: ^ ’i^icator f.yr 
rrtiAA&n wA lit ircodt in lie u/rnmuoity. 
> i ‘ ti,/- fyctl available practical Px/L'jrvicr. 


TUBERCULOSIS 

»» — **>*—— 

• Mnts mlnhiiniv rmJini/nipliy win the nuilininy ( ,| Wx 
llinliny In I II l/cl’oic 19X0, Ohnnldc now n ilnyn, 


( /f have active d/y 
inh-cii out hui I f /% will u/fivtri into active 


. V*> 

10^ A 1u befculin. o-irilcfferron ha-^.l KiHA. 

♦ tr ' H a inkitot' W' nm * fclc:,v: 

1 ^ Ouan III J.kOf*-fioM A/, l-tf/il 115 tectv arc 


- £ ^ f^ .liawnrtit of latent mfcclion 
, |fi»c 

' ^ n nncrohi<iloi/ical diagnosi*) 


dr/nCMlrctjx/nte. 

iJr.tinjjnitli h/w latent IIJ and active 


If) l 


pOT5 


^ I, Rffln* all phciit 

* l/fl/C .1 -, .r.V flCC Of COM. 


eiitt arc provided th<irt courve 


zilicrapy f ,cc . , 

the intensive phase of chemotherapy all the drills 


ilici/i" 1 

pur'flf , Jf „|cr rliictl MiperviMon called ‘Direct 

X;IS is Ki ycrl ^ P c, 'f ,,icr;)l >,c:,,l,, 'vothcr (cp, MI'W) k/ 

# l ,|X^»K cnl ' . 

/ensures WgheurcwiM.cim'phiincc. 

0CP 

|lic(jOl. WIKI A world hank Uipclltcr reviewed the N il' 
in year 1992. 

, ii.cvncd iirnlcuy was inlMidncetl in the country in a hint 
project since 1993 In ft phased manner in pilot phase I. II 

&IH. 

« HNTCIO’iiilnncd iH ifhiyjioslnn 
I.Smenrirtlcroncopy for AI IJ: 

„ a, iputum smear Mamed with /cil Nee I sen staitiiri)> 

» b, lliinrcsciicc htainetl examined tinder direct or indirect 
microscopy 


2. Cuhurr. 

v a. w>lid (LJ medium) or b. Liquid media (B 3 Ctec. 

MG1T) 

3. Kipid diagnostic molecular tests: 

* a. conventional PCR Line probe assay for MTB 
complex 

» b. KTPCK based Nucleic Acid Amplification Test 
Strategy are 

*- Achievement of least X5% cu re rates of infections 
eases Ihrough supervise d short cou rse—chemotherapy 

tutosj 

° Case finding is based on quality sputum microscopy 
to detect at least 70% of ease 
•' Involvement of NGOs. 

• In IX/IS drug is supplied in colour coded patient wise box 
( Ked for call and blue for catll ). 

• Microscopy centres are established in KNTCP districts Tor 
every one lakh population. They are located in the CHC, 
PHC, Taluka hospital or in the'I B dispensary. 

• A IB unit (TU) serves population of 5 lacs (2.5 lacs in 
tribal area). 

I DMC per 50,000 population in tribal area & 1 lac 
population in normal area. 

I IU per 2.5 lac popula" in tribal area Sc 5 lacs in normal 
area 

1 S I I.S -> per 5 lac population 

• In DOTS after taking t/t, 1 st sputum examination is done 
at the end of intensive phase ( i.e. cal 1 2 months Sc cat 11 
3 months), 

u II test is *ve intensive phase is continued for 1 more 
month Sc sputum is again tested at 3,4,7 months in cat I 
Sc 4,0,9 months in cal 11. 

,j II lest is -vc alter intensive phase sputum is tested at 
4,0 months in cat I Sc at 5,0 months in cat 11. 


Non-DOTS regime 

• Non-DO IS regime is used when there is adverse reaction 
to drugs or pi can’t comply with regimen. In this daily sell 
administration is done. 

• Regime l-> 2 SIIK + Id ills 

l or new smear ‘ vc pulmonary/cxtrapulin seriously ill. 

• Regime 2 > 12 11 K, 

I or new smear -vc Sc not seriously ill patients. 

MDR-TB 

• Prevalence 3*42%. 

• Most effective Sc most bactricidal ATT - > R. 
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uas first effective, most toxic & first to dev elop 
nss ®»» -*> H (IXH). 

^"""ted m AIDS pt on protease inhibitor —* R. 

XDR-T3 

ADR savins are extensive drug resistant (XDR) strains of 
nycohactenuni tuberculosis that are also resistant (apart 
17013 first lme drugs) to at least the fluoroquinolones and one 
cr rnor? oi the injectable drugs like amikacin, kanamycin 
CT capreomycin. XDR - TB have poor tt options and poor 
Ffogrosis. 

STOP - TB Strategy 

• Target 2005 -> case detection rate >70%, cure rate >85%. 

• Target 2010 —► prevalence & death by TB to < 50 0 
(relative to 1990). 

• Target 2015 -> Eliminate TB as a public health problem 
(<I/million). 

End - TB Strategy 

• Vision is to make a world free of TB (Zero sufferings, d, 

&. deaths d to TB). 

• Goal —> End the global TB epidemic. 


POINTS TO FOCUS 


1 


*► Combination of > 2 drugs in TB- used to prevent 
resistance, it may increase toxicity (cumulative effect) 

'k Primary resistance (pretreatment resistance) is d/to epis 
•y Secondary resistance (Acquired) -* emergence of res' 

after ATT. . , k t! . 

+ WHO defines a multidrug resistance (MDR) strains one 

at least resistant to INH & BMP'. 

■y Primary dg resistance in India is mostly to iNH (20 )fo ow 

by streptomycin (10%) & BMP (1%)- 
•y Rifampicin Is the most potent anti-TB drug. 



Definition 


Based on CXR 


• prev3le nce 

"suspects* 

. Annual risk Of New,, infeed 

TB infection 
(ART!) 

• incidence 



population (new MT 1S H 4 
converter) 


of d/s No. of new cases in unit 


time 

.Tuberculin Best indicator for 

• conversion index evaluation of TB 

problem and its trend 

. Mortality 

• HIV among TB 

pts 

„ _ D Pulm TB pts 

• MDR TB m 

New pulm TB pts 

Retreatment pulm TB 
pts 


176 


Per 


Ur 


'.6-j 




Peri 


sy, 

s -3y 0 

2-134 

1534 


• incidence of 

new sputum +ve 
cases 


Confirmed by bacterial 
examination) 


75 




POINTS TO FOCUS 



°! in fa 




y i n developing countries every 1% of annual risk or 
corresponds SO new cases for 1 lakh general pop(j , 0f( 
y for herd immunity against TB, BCG coverage sh ° r 
For herd immunity against measles, vaccination c ^ 
should be >95% & against diphtheria it sho ufab^^^ 

Phenomena after BCG vaccination 

• Papule develops after 2-3 wks —> Tin size & atlaj 
mm of diameter at 5 wks -^Ulcerates -> Scar . ^ 


Epidem. parameters in tuberculosis (WHO 2012) 


Parameters 

Definition 


• Prevalence of 

% of MT + ve 

- 

infection 



• Prevalence of 

%ofsputum+ve case, 

230 per lac 

d/s (TB) 

Best available practical 


(case rate) 

Index to estimate case 



load or no. of infectious 



cases in community 



• Prolonged ulceration, suppurative Iymphadenopaft. 
osteomyelitis & BCG infection or even death may ^ 

after BCG vaccination. 

• Direct BCG : BCG vaccine is given without prior 
to lyr. 

• Indirect BCG : BCG vaccine is given after MTafterl )T . 

Mantouxtest(MT) 

• Non-specific test. 

• After BCG vaccination MT becomes +ve after 8 wks. 


«P n ' 


0 - 


ml- 

J K rC 


dos e 


uli" 


test 


f tuberculin is 1 TU (tuberculin unit) 
induration is measured (erythema) is not 


O c * un ‘- 


* \ e n in,L ’.juration is measured after 4S hrs 

'l 10*^ 


posit> vt 

Equivocal (Repeat test/2 step testing) 


trC ] program child with ?RR are classified as 


If 


aRI con 

rstn crC 


d's if 

<> ,oirink 

: 

o 5® m alnutnon 

, Se' ert , program child with I RR are classified 

. 1(1 ^pneumonia if 

^;; 5 t indrawings 
» t.n f-hnve 


as 


; + 

...» cians 


Relapse rate is one of the best indicator of efficacy ot 
drug regimen. 

• Epidemiological indicators are 

° Incidence rate — Most sensitise index ot leprosy 
transmission, h measures effectiveness of action taken 
(reduction of transmission ) 

° Prevalence - Provides a measure of the “case load” 
and useful in the planning of the It. 

Multi drug therapy (MDT) in Leprosy 



Drug 

PBl (Paud Bacillary) 

MBl (Multi- I 

bacillary) 1 

• Rifampicin 

-— 

600 mg once a month 
supervised 

600 mg once a month 
supervised ; 

• Dapsone 

100 mg daily 

100 mg daily 

• Clofazimine 

Not given 

300 mg once a month 
supervised, 50 mg 
daily 

• Follow up 

Annually for 2 yrs 

| Annually for 5 yrs 


Index (Bl) 

• paCU . only objective way of monitoring the benefits of 
0l is ° . WHO grading of smears of BI is 
bacilli in any of .he 100 OIF 
l bacillus in each microscopic or 1-10 average 
iacUIiinlOOO'f 

j _10 average bacilli in 10 OIF (oil immersion 
fields) 

j.jO bacilli in each fields 

[G is added if globi are +nt ] 


(-) 

(♦> 

(++) 


• n paucibacillaiy leprosy is <2 & in multibacillary > 2 
' pb^mendra’s scale & Ridley’s logarithmic scales are 
■ .boused for:reporting BI 
, BCG have no cross reactivity with lepromin. 

| Lepromin Test is useful in evaluation of CMI (immune 
* slams) of leprosy patient and to classify leprosy. It also 


estimates prognosis. 

, Histamine Test - is for early detection of nerve damage. 

• Morphological Index (MI) - % of solid staining bacilli 


in smear. 

i Operational Indicators of leprosy control activities 
o Relapse rate, case detection ratio etc 


• Reactions in leprosy: 

1. Early reaction(Femandez rxn) 

- Read at 48 hrs 

- Delayed type hypersensitivity rxn 

- Corresponds to Nlantoux r.xn 

2 . Late reactionfLate Mistuda rxn) 

- Read at 21 days 

- Indicates CMI 

• Lepromin test is not a diagnostic lest. 

HIV/AIDS 

• Worldwide HIV-1 gp M, subtype A is most common while 
in India AIDS is m/c caused by IIIV-I subtype C. 

• HIV-1 is also more common than HIV-2 worldwide 

• M/c mode of transm ission is sexual transmission 

• AIDS was first recognized in India in Chennai in 1986. 

• HIV vims was first isolated in 1983 in patient suffering 
from pneumocystis carinii and by 1984 it w as demonstrated 
to be the causative agent of AIDS. 

• National AIDS Control Program (NACP) was launched in 
year 1987. 

• Six high prevalence State of India arc - Tamil Nadu A.!*.. 
Maharashtra, Karnataka, Manipur, Nagaland ond Delhi. 
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• On 


i»t ix-< :<*h. 


who .*< ,!NA, “ S , iTr' 1 * 3 

million pcoplo w|1 ^ 

;Lt U' >»Art ,,,v %,j,<r *' ^ n,, J l *Ci»« d * d ,n : °° 7 " 

v k.rv Ml i% in force- ■* w “ > 

At present NA( I’TII«' 

OX 

1 /* i t _ ut [)ct* 

. Punched bv WHO A ^ A,D Kc " roV)ra l I***?'" 
Target* to provide ARl L |fl |fjV/A |pS i" dfvi'^P 1 
J million people living *■ 
countries b> the end oW 5 - 

pg. l ^igSTSfOCk^ - 

4 /« tod,a. M/c roi/fr ofmfecVon is se*W ^ iro nsfusion. 

4 [tficocy o/t'onmuslon Is mov'™ patient is 

4 LolL opponomstlc in/ecnc, « » ^ by 

to tod,a (worldwide pneomocysvs ,<ro __ 

cand»d*cvi 


,j rr. 


j»» Virus dlt 

Transmitted by Aedts mosquitoes, 

! Ipic wi<" a ka virus d/s usua "y h avc , 
LU n..M lever, conjunct,v„i s , m/ s& 

’ headache. TSese symptoms usually, >|„ 

" No specific t/t ° r vaccine. 

* ^ om p|ication -> GB S, microcephaly. 

_jgNTSTplpcys ___ 

^^AH^Tofthe genus Henapi virus) is n 
Transmitted through bats (flyingfo.es, sec*J 
h7N9 virus is avian inflenza virus from C hi na ^ 

2013- 


STDS 


tflMF EMERGING m USBSIDISO^^^ 

Middle East Respiratory Syndrome (MeR J 

• Cau>ed by (i corona virus (Lineage C) 

• Origin : Saudi Arabaia. 201— 

• I P. -» 2 -M days. 

• Rcvcrvior -* Bats. 

• Source -* camel 

• T t -» None. 

Ebola Virus d/s 

. Current outbreak in Siena Leone. Guinea. 

• Transmitted throush body Hutds (mclu me * 
milk). 

• I P. -> 2-21 days. 

• Reservior -* Bats. 

• Source -* Cabes. 

• CFR -4 40%. 

Crimean Congo fever 

• Causitive agent S’siro virus. 

• Vector -4 Hyalomm ticks (hard Ticks). 

• CFR -4 30%. 

• T/t-» Ribavarin is DOC. 




Yaws 

• Causitive agent -4 Treponema Pertenue. 

• Cb'F 

o Early Yaws : Mother Yaws 17b generalise . 
o Late Yaws: By end of 5 years. eru Pt 

o Crab Yaws : Lesions of soles & palms. 

0 Gangosa: Destructive lesions of soft pa | ate[i 
&nose. ’ 21(1 PjIj. 

o Goundu: Osteoperiostitis of superior m axi || a 

• Yaws has been declared eliminated from India b ° r < 

2006. S ' P H 

> Man is the only known resemor of Yaws. 


[ii. 7 .j a*l i irlnl i n l l> ln i MH , l ia^ 

PHFUMATIC FEVER/ RHP 


■ Etiology:- 

o RF occurs in 1-3 % of streptococcal infections 
o Caused by group A beta hemolytic streptococci 
o Recently Coxsackie virus B4 has been sugg ested 
causative factor. 

Serotype M type 5 has highest rheumatogenic potemia’ 
M/c cause of heart d/s in 5-30 years age group (g| 0 ^ 
is RF. 


Prevalance of RHD in India is 5-7 per 1000 
age group. 


in 5-15 


yean 


finding ^ 
„ e t c ° mention 


rF is 1° degree AV Block. 


^ ,rj pfC nt sore throats in school aged children must 

p<1 . n rheumatic. 


Al |jigT,l ’ 1 t ed to be rheumatic 

^.siisP 6 ^ . w ithin 1 wk of streptococcal infection is 
p*- „;tiatv’d " 
f/l in prevent RF- 

toP . rrJ j () se of Benzathine benzyl penicillin 


jjkeiy " Jose ui —.~ Fcmumn 

4 * iPge tin adults) or 60,000 units (in children) is 

rcC °' 11 prevention : 

<; e co ndary -.d r en who already had RF. Use injection 
, for ch \ ne penicillin benzy l 1.2 million (12 lakh) units 
te^ alfune j weekly, blow a days preferred t/t is oral 
if - ^ 12250 mg BD or i.m. procaine penicillin G 


pe 


’/tic" 


r Joj y prophy-- - 

Sec° n r 5 JTS after initial attack whichever comes 

)g rheumatic arthritis) 

|3lefl of age or 10 > rs after initial attac k whichever 

° 25 >C3 Tr (for rheumatic carditis) 

is l0l j S ng prophylaxis (for established vulvular lesions) 
o Lif e 0 ° c |esion in children is MS and in adults is MR. 

• ^ ^-'ator of RF control programme — prevalence of 
, 0 * sti r£l 4 >TS school children. 

^ in n Missiom Mode Project on community control 

•'fSLbeingcarried °u. in India. 

” S LOtit«is<liae nos " c o f A R F. 

dTAjACCIDENTS) 

'^Tfraffic Accidents (RTA) are common in dust and 

* (Morning and evening hours). Max m accidents occur 

k'w3pm* 6 P m - 

age group: Children and young people <25 >ts 
' accounts for 30%. 

, Vulnerable group: Pedestrians, cyclists, and motor cyclists. 

OBESITY 

, j (HR (waist flip ratio) is an approximate index of 
abdominal fat mass & total body fat. Over the past 10 years 
or so, it has become accepted that high WUR (> 1.0 in men 
&>0.85 in women) indicates abdominal fat accumulation, 
i Metabolic complication rate Tes when \VHR is > 102 cm 
in male &> 88 cm in female. 

* BMI is age & sex independent. 

• The Lorentz'sformula evaluate the ideal body weight only 
by the height and the sex male/female. 


.-laxis should be continued till: 


for men: w = (height [cm]- 100) - ((height - 150)/4); 
for women: w = (height - 100) - ((height - 150)/2) 

Other indicators of obesity 

• Broca's index = Ht (cm) - 100 

• Corpulence index = Actual weight/desirable weight 

should be < 1.2 
(Does not include height) 

• Quetelefs index (BMI) = Wt (kg)/ht 2 (m) 

• Skinfold thickness(SFT) = Most accessible method 

& most used method for 
subcutaneous fat. 

• Ponderal Index(Pl) as an index of BMI = 

pi _ Ht in cm 

ody wt in kg 

Ponderal Index for child = Wt in gm / (Ht in cm) J 

• BMI for normal Asians 


<18.5 

18.5 -22.9 

23 - 24.9 

>25 

j Underweight 

Healthy 

Over weight 

Obese ! 


Surgery for morbid obesity is called bariatic surgery. M/c 
used Sx is partial gastrectomy. 


hypertension 

Hypertension is a worldwide epidemic. 

• It is the m/c cardiovascular d/s. 

Single most useful test for identifying individuals at high 
risk of CHD- Blood pressure. 

• Mean serum cholestrol level a/w high risk of CHD:- > 200 
mg /dl. 

• Better predictors of CHD Apolipoprotein A- I and 
Apolipoprotein B. 

• M e cause of cerebral thrombasis is stroke / Apoplexy. 

• Rule of halves: 

Only about half of the hypertensive subjects in the general 
population are aware of the condition, only about half of 
those aware are being treated and only half of those treated 
are considered adequately treated. 

• Tracking of BP: 

If the BP of individuals were followed up over a period of 
y ears from early childhood into the adult life then those 
individuals whose BP were initially high in the distribution 
would probably continue in the same "track" as adults. 
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Risk factors for development of DM' 3 

coronary/ Ischemic heart diseases (IHD) 



POINTSTOFOCUS 


Smoking hove no relation with diabetes. 

9- Smokers ore protected against (less incidence of 
colitis.parkinsonism, sarcoidosis. 

F Vit A is protective against lung cancer. 

* Mole gender and increasing age are the two most impo an 

risk factor for development of IHD. 

► Heart disease (CADs) are on ‘ling trend in India compare o 

West. 


Framingham heart study was a cohart study conducte 
n 1951 to establish the risk factors for CHD. 

Stanford three community study was conducted to 
letermine whether community health education can reduce 
be risk of CVD. 

VHO step wise approach :- Step wise approach to chronic 
isease risk factor surveillance. 


Of 


toi. 




,( >t, 




. A diet 1 ° r ro,ecl ha,n Sl 

. rroi,s ' who,* S \ 

(Ish, and low-fat dairy products k , 

rca ,mimmlcJ changes 20/(, ' \ 

* I Reduction of fat intake to < 20-30% 

intake 

2 . Consumption of saturated fat c | 0% ^ 

intake . „ 

3 Reduction of salt intake to <5 grams p Cr , \ 

. pititcin 10-15 % of dai!y energy intake, a ^- 

J^ SJOFOCUT _ 

^Zkln's diet is low carbohydrate diet . 

reduction programmes. P( * F, ^ 

* DASH diet (dietary approach to stop hy Per( \ 

developed as on eating style to help , 0 ^ r H 0r „ 
it has been found to be a fabulous pl an fr >. °° d bn 
decrease cholesterol. _ 



Pfp. > 


SOCIAL HEALTH 





% 




entDiet 

et based on dietary goals. Its’ main goal is cholesterol/ 
)L ratio <3.5. 


11.8 

Social mobility 

Movement of individuals, families, 0r a gro 
social position to another (across socioecon 0l ^ ^ 

Socialization: ' C|e 

Process by which culture, principles, knowfecW 
process is transmitted from one generation to th 

• Social medicine : Cnc 'l 

Study of a man as a social being in his total ■ 

.... '-nvir 

• Socialized medicine: 

Medical services & education provided by 
regulated by professional groups. slaij I* 

• Social Science: 

Discipline concerned with scientific examination 
behaviour. °V 

Social Science include : Economics, Politj Ca | 
Sociology, Social psychology & anthropoid ^ 
which last 3 (SAS) constitute Behavioural sciences 0 ^ " 

• Behaviour Science include : Sociology, Social ns 

& anthropology. ^ 

• Socioeconomic status scales : 

BG Prasad Scale —» Used in both rural and urban areas 
Pareek's Scale —* Used in rural India 
Kuppuswamy Scale —► Used in urban India 
occupation, education & income (OlE). 


Includes 


., ft j C ipati° n »» maximum in planning of 
pJ 

. |> s ° 


Borstals 
Remand homes 


.plumed 

c,udy of physical, social and cultural 
hi.^ 0f ^ anthropology : Study of physical & racial 

t PW slC * s inheritance etc. 

dil fcrcn thropology: s‘ ud y of soc,al and cultural 

. Soc ] * ] l Across the world. 

' crsl J - is the study of social problems which 

. n..iliol f, lD . . . . . . . 


Boys <16 yrs who arc misbehaved are 
kept in brostals. 

Child is placed under care of doctor, 
psychiatrist & other trained person. 


Intelligence Quotent 

|Q = Menial a ge 


xlOO 


Chronological a|>c 

Categories of mental retardation are based on IQ levels. 


d |V i l/i"V * ,s ,nc M wnicn 

vicil 1 '" Social, psychological or economical health 

|fp cp^ 10 lhc learned behaviour which is socially 

•-ire 

ired 


CulW* 

* - is the cultural contact or mixing of two 

, u^ !tun ‘ 

litur^ 5 _ v j cws held by people on a point of dispute. 


ca 


. are vn>” — v 

, 0i , ‘ n “ ,,-mporary. provisional and subjective in nature. 
They* 1 * acauired characterstics of an individua 


acquired characterstics of an individual. 
ldiW‘k '' |css permanent ways of behaving. They 

^-varc mo'*- J 

^ hiective in nature. 

3fC ° J are views desired from parents, grandparents j 
* l / * nle we respect. They are subjective in nature. 

. f<r.ot^; aTC 

^emotion- 

ig^TOFOCUS 


Level of 

Intelligence 

IQ range 

Mental status 1 

• Idiot 

0-24 

< 20 * Profound MR 

• Imbecile 

25-49 

21-34 o Severe MR, 

35-49 = Moderate MR 

• Moron 

50 69 

50-69 a Mild MR 

• Borderline 

70-79 

270 = No MR 

• Low normal 

80-89 

(Normal mental status) 

• Normal 

90-109 


• Superior 

110-119 


• Very superior 

120-139 


• Near genius 

2140 



j .“*“**-- 

. strong feelings of w hole organisms. Fear is 

FAMILY 


• deals with the health of travellers. 

v fniponot riCb . 

* ; is the science which aims at improving the genetic 


] 


+ °l h ' ,n ' 0 " pcpub,ion 

norru'es is the science of fitting *vu/*p/oce conditions t 
+ ^ b( j e mands to the capabilities of the working population 


Calorie requirement in urban area is 2100 Kcal'd & in rural 
* area is 2400 kcal'd. 

, IIW, hh link* : Is an indlcator of lhe level of w ealth that is 

consistent with expenditure and income measures. It is one 
of the background characteristics used in the NFHS-1II as 

an index of economic status. 


Child placement in social agencies: 

: No home 


Family life cycle 

Marriage 

J' Formation 
Birth of Child, 

^ Extension 
Birth of last child 

'l' Complete extension 
1st child leaves home 
i Contraction 
Last child leaves home 
'l' Complete contraction 
1st spouse dies 
1 Dissolution 
Death of surviver 


i Orphanges 

i Foster homes : Rearing child away from home with 
structural fascilities. 


• Adolescent: 10-19 yrs age group. 

• Youth : 15 -24 yrs age group. 

• Young : 10 -24 yrs age group. 
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• ^•^7'! •’" J «-un"c, V ""’ Unl ‘ ta ** in 

' ’"'""''•'-■'’"'S^««, co, n„,u„ ical io„ s 

- rlT.Tr i,| ' discu «"'" 

- d| ^vi.vsion 

• Did P ° sium 

| Lecture method ,1w * 1 * n P or one way communication 

Radio 

a person is |- -1 ^ *° ^ a ° C Conimu nication through which 

GAITHFr t ^ '° ma ^ c a decision. Elements are :- 

1 ‘‘t-K approach. 

G -* Greet the client 

^ Ask needs problems, 

^ choices to to solve problem 

* P client to make voluntary decisions 
~>E.xpb,n fully the chosen decisions 
m Rc,urn for follow up visit 

u PP rx> *K'Ji to health cducation - 

1 Walk & talk 
3 demonstrations 
Group discussions (group size 6-12) 

Panel discussions 

5 Svmposium 
0 Workshops 

* Delphi method 

Is a systematic, interactive forecasting method which relies 
on a panel of independent experts. 


0-0.5 
0.5-1.0 
1.0 -1.5 
1.5-2 
>2 


Growth 


Slow 

Modearte 
Rapid 
Very Rapid 
Explosive 



50-* 




Demographic cycle: Blaker’s Stag es 


L v rs 


Blaker’s 

stage 


Characteristic E * amp , es 



High BR High 
CDR 

(Population 

remains 

stationary) 


High BR, CDR 
4-ing 


i ing BR, 44 DR 
(AGR high becoz 
birth » deaths) 


Low BR, Low 
CDR 

(zero population 
growth) 

BR < CDR 



11.10 


AGR 


DEMOGRAPHY AND MCH CARE 


I 


* Annual growth rate AGR = CBR - CDR 

* Growth is said to be very rapid when AGR is 1.5-2 & 
explosive when > 2 

* AGR of India (2011) was 1.64 (very rapid growth rate). 

* Year of great divide —> 1921. 

* Population doubling tunc :No. of years taken to double 

population = 70/AGR c.g. growth rate of India is 2.1 % 
it will take < 35 yrto double its populalion. 


TBN = Thompson, Bogue& Notestein stages 


POPULATION COMPOSITION IN jNnifl 

• School age children constitute 25% of Indian 
Although India occupies only 2.2% of the 
area, it supports over 15% of the world's n 0 i ^ 
Almost 35% oflndians are <15 years of age. 

» India is second most populous country after China 
Uttar Pradesh is the most populous state and Sikkim 
least populated state in India. 


P^ulat^ 


Age group 0-4 5-14 15-59 

10% 21% 61.7% 


60 + 
7.5% 


. . ma jnly constitutes children & 
-.rt-nfiiNJ 

ys P r > L -rcpr° duC,ive agC ’ 

' * ‘mpcj" countries shows a bulge in the 

in ^ narrower base. 

, Py^ ca nd N i = 82. F = 65. Kerala has highest 

ifl'd v rai e t 

, gyrate’- /1000 M (Juvenile sex ratio or child sex 
I' 1 iio > s 940 ' iiv the sex ratio is considered no. of 
, S c * r3 intc rIiali0n, |es 

^ r ‘ ,t ps P cr |0 °, 0 Sthsurvey- 2 (NFI IS -2) was conducted 


Parameter 

Value 1 

• Lifetime risk of maternal deaths 

1 in 170 

• CPR 

40% 

• LBW 

28% 

• Prevalence of underweight 

42% 

children 

_ 

• Infant fully immunized 

77.3% 

• Coverage of pregnant women TT 

87% 

• Institutional deliveries 

47% 

• PQLI 

65 

• HDI 

0.547 




1210 million 


940 females per 1000 
males 

, > e * ___—-- 

914 females per 1000 
males 

7 I _ 

21 

—-— 

7 

rcD"J 2 £i 2 i—- 

_ 

1 .6% 


2.4% 

^ j^douwingTime_ 

30 yrs 

- 

68.84% 

1 

31.16% 

. urban poP^ ---— 

-■—|jiltic^densrt7(2011)- 

382 per sq Km 

, popu^zL---- - 

—'^yiiteracy rate_ 

74.04% (M 82%, F 65.4%) 


64(M); 67(F) 

# ufee^Fl-——- 

'^7^iation<l£V^__ 

30.9% 

• rOP ul __ 

'^^htion >60 yrs 

7.5% 

_ 

2.6 

GNP (2011) 

Rs 60,603/- 

T^capitaexpendature on 

health]^]_ 

$ 141 

r^^diturTof GDP on health 

3.9% 

»MMR (per tac LB )_ 

212 

, NMR (per 1°°° LB ) 

33 

* IMR (per 1000 LB) 

47 

« CMR (Child 0-4 MR) 

14.1 

1 U5MR (per 1000 LB) 

59 


FERTILITY RELATED INDICATORS 

• Abortion rate 

No. of abortions 

No. of women of child bearing age 

• Abortion ratio 

No. of abortions in unit time 
No. of live births in the same time 

• Marriage rate (crude) 

No. of marriage in a year 


x 1000 


x 1000 


Mid year population 
• General Marriage rate 

No. of marriage in 1 year 


x 1000 


No. of unmarried persons in 15-49 yr gp 

• Child woman ratio 

No. of child 0-4 year 
Per 1000 women of child bearing age 

• Causes of infant mortality (<12 months) 


- x 1000 


X 1000 


Neonatal mortality (0-28 d) 

Post neonatal ; 

mortality j 

(28 d-12 months) 

Early NNM (0-7 d) 

Late NNM (7- 

• ARI 


28 d) 

• Diarrhoea 

• Prematurity 

• Sepsis 

• Malnutrition 

• LBW 

• TptantK 

(exogenous factors 

• Birth asphyxia 

(endo/ 

- environmental & 

(endogenous 

exogenous 

social) 

factors) 

factors) 

-ve 
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hinh 

Va >uc abov c the T C ^ Ua,u>n /formula numerator is the 
(hclow) th c |, nc ■ mC aru * denominator is the value down 

* /’AM a\-rl, 

neonatal death ^ mimcral(,r ' s st *’* birth + early 

^R\! a,tn,al MRf 

as per | 1 t , ratl<> ln w ^* c ^ maternal deaths arc expressed 

deaths rel- ' * IVC k |rt ^ v Numerator include all maternal 

delivc C a,Ct ''° PfCgnanc y + delivery * upto 42 days post 

die sa^ VS ^ II * C denominator is total no. of live births in 

same area in sarne yr.M/c cause of MMR is obstetric 
n age. 

S, ‘'mortality rule: 

0 M' lanUS * S 30 lm P° nanl cause of late neonatal mortality 
Neonatal mortality rate of India is 45 per 1000 live 
irtlis (40 in rural areas and 28 in urban areas), 
ongeriital anomalies are rare cause of NNM. 
l,,, d child molality: 

A//t cause of infant mortality in India —> LBV » 
(5I%)> ARI (17%) 

A//c cause of IJ5MR (Under five mortality) in Indi£ 
tkQIial&Lcauses (40%)> ARI(l4%H>iarrhoca 
d/s(l 1%). 

CTiild death rate (1-4 year mortality ratc)is a more 
refined indicator of the social situation in a country 
than IMR. Major causes in this age group are diarrhoea 
diseases and ARI 


POINTS TO FOCUT ~~ 1 

Most important universally accepted indicator of health —* 
IMR. 

■y Social health status indicator -> U5MR. 

"F MCH care is best assesed by —* MMR. 

Most refined indicator of fertility —* ASMFR. 

*)■ Indicator which gives idea of completed family size -* TFR. 

"F RHIME is a new method of MMR estimation (a form of verbal 
autopsy). 

Neonatal mortality is higher for males than for females (but 
IMR is higher in females). 

*F Neonatal deaths are maximum in first month of life out of 
which maximum in first seven days & out of these seven days 
first hour is the most critical period of neonatal life. 

“F Neonatal mortality is major contributor of infant mortality 
(70%). 



1 of fei 


idicators of Fertility 

UK ; Simplest indicator of fertility 

GFR: 

No. of live birth/mid yr population 

per 1000. .. 

C.MFR: Married & fertile women are den, 

ASl It: Sensitive Indicator of I p achi CVt 

ASMFR: Most refined 

CI)R 

No. of death/ mid year population. | t ; 

that shows relationship b/w pop u | a ti 0n '' an y 

mortality. 

UK 


POVERTY 


-Sh 


Gives approximate magnitude of comply 
(TFR of India is 2.6). 


f ^i|, 




at would be bom to a woman if she 
„o. ° rg, nt fertility and no mortality. 




of 


girl 


child (daughter) that a new 


Population below poverty line is 29% (2012). Criteria 
below poverty line ( BPI„) arc 

« Per capita monthly income < 360 Rs for rural area a 


, lifetime assuming fixed age- 


Sample Registration System 

• It’s a dual word system. 

• It provides reliable estimates of HR, DR, |j^ 

Civil Registration System 

• Birth & Death Registration system. 

• Birth must be registered within 21 days. 

Census 

• Frequency of census in India is every 10 y ears 

• The census organization set up and working Und ( 

of Home affairs headed by registrar general ? ^ 
Commissioner. 30(1 

National Family Health Survey (NFHS) 

• Large scale, multiround survey conducted 

representative sample of households. 15 t 

3 rounds of NFHS surveys have been conducted 


NFHS 
NFHS- 2 
NFHS - 3 
NFHS - 4 


in 

in 

in 

in 


1992-93 
1998-99 
2005-06 
2014-2015 


tillde. 


si* 1 * num bcf , ring 
' A’^rl^f^^viR Taking mortality into account it is 
FR* AS Vok n is a demographic indicator. 

rthan° KK ' ... -- 


< 540 for urban area. 

'' Per capita kilocalorie consumption 
area and < 2400 in rural area. 

3 Primary d/s of poverty : AIDS, malaria and IB. 
Unemployment rate 7.32% 


2100 in urban 


r Kor 2 children norm) CPR should be 

of births per year in India Human Poverty Index (HPI) 

fo lJp e at P rescnt ‘ 5 



Nodal Agency for NFHS:- International Institute 
Population services, Mumbai. 





cus 


3 




2 children norm) CPR should be >60%. 
deeded for protection of a couple for one year 



''rtigible coUp,e * agc group (15-45 yrs). In India eligible 
* „ reP r0<JUCtlV ixn-l 80/1000 population. 20% eligible 


js a currently married couple with wife 


cooP leS - n the age group 20-24 years. EC register is 

c0Uple5 n ed at subcentre. 

erti* 1131 le prevalence, proportional mortality rate 
. fatality r ' SMR & pregnancy rate are ratio 

^ r,i ° 

_ ator (Physical Quality of life Index) 
pQ Lllod ,cal 

1 Expectancy at age lyr 

l eXpC (Mnemonic: ILL] 

3 ^J^ngcs from MOO .In India it is 65. 


For developing countries (HPI-1) includes 
° Probability at birth of not surviving to age 40 
° Adult illiteracy rate 
° Unweighted average of:- 

i) % population not using an improved water source. 

ii) % Children underweight for age. 

For developed countries (111*1-11) includes 

° Probability at birth of not surviving to age 60 
° % adult aged (16-55 yrs) lacking functional skill. 

° % people living below poverty line. 

° Rate of long term unemployment. 

* HPI shows the deprivation in basic dimensions of human 
development. 

• BPLin India acc/to Rangarajan committee. 

I 

Y 


( - 

Y 

Rural 

I 

Y 

INR 32 Rs/day/head 
2647 Kcal/head 


-1 

Y 

Urban 

1 

Y 

INR 47 Rs/day/head 
2602 Kcal/head 


Hu m»"D*« ,opmental,ndeX(HD1) 

t it includes * 

\ Longevity (life expectancy at birth) 

* (real GDP per capita or purchasing power in 

parity dollars) 

o Knowledge / education (adult literacy rate & mean yrs 
schooling) [Mnemonic: Like] 

i Composite index of achievements in most basic human 

capabilities. 

i HDI ranges b/w 0-1. 

i HDI is highest in Kerla. Current value is 0.547. 


Currently till 2012, BPL was 29.5% % will be 26.7% by 
2015. 

DALY (Disability Adjusted Life Years) — ► Indicator which 
developed for the d/s burden which quantifies in a single 
indicator, time lost dto premature death with time lived 
with a disability. One DALY is one lost year of healthy life. 
Highest DALY is for psychiatric disorders - Schizophrenia, 
unipolar & bipolar MD. 

• QALY (Quality Adjusted Life Year) —> The QALY is a 
measure of disease burden, including both the quality and 
the quantity of life lived. 
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I’H'jrtlnl lif.-r * • Numlier of yean of 

' 4 l ' ,,M V l,ml will In- »pcril If re ofdnabilily. 


tr/lr[ ',i h i!Z' rl " tr ' 1 ,,rvr, "l"nrnt„l ln<lr,) > (jivrn In 1995, 
4>,L ' rnf ‘ /n ’ h * b ”»< »«""•" development 

> c'tZZ! Q l»-'l»ull„r, 

:. ni/ :r rf Mni given In 1995, measures 

•> T ' ,n w ,momk " nw.1 

. "' r " y,n,,FK (IH’l)l\ measurements o/ deprivation In 

l>n\lc dimension ufllDi 

IndJ^ lWO 01 U (i ' A1, ,,Ql1 U * MS! (Human Suffering 

WMvon'i Ind,*: of disability 

(l)linhllity AtljuUnirnl tl/r txpectancy) -» Measure 
In express the V I„ M hurJrn of dl „ a , r 

^ Ad/mtrnrnf Ufr txpectancy) -» llosrd on ll/e 

pectoncy at birth but Ini ludrt an adjustment far time spent 
In fxnir health 


* 1 ^ * * ^Al Manrli for Knowledge altitude & Practices 

,1’ survc y» were applied in HIV and family 
planning 

^AI (JAP indiciilcs unmet need 1 * of family planning, 
applied to married women. 

** 4 • ILC .stands for Information, education and 

communication. 

• niiut need: He Ires to 15-49 yr old married women who 

are not using contraception or family planning methods. IMNCI 


KCH phase II 

• Launched in april 2005 to reduce ^ 
morbidity with emphasis on rural licnln, ^''‘*1 K 

• 3 strategics: 

1. Lsscnlial obs care 

2. Lmcrgcncy obs care 

3. Strengthening referral system. 

• Kit A.H.C arc provided lor *ul»ccn| re 
provided for I VC, and kits E to I* at Cllc k„ 

• I'ufuh' Malar,w, Scheme: Voluntary , tf \ 

any doctor can volunteer for providing K 

services. The enrolled doctor will disp| ay y . N( 
logo. Iron and FA tablets, oral pill,. V ( irij ** 
provided for free distribution. U|, "H ^ 

• Jnmml Shhhu Suruh.hn Koryak ram (JSSfy *' 

„ All pregnant women delivering j n 

institutions to have absolutely free and a jj b,ic I,., 
delivery including caesarean section. ' nfJ 
o Free Vt of sick newborn till 30 days aft Cr ^ 



>'rth. 


IMCI 

It is a global programme. It involves integrated - 
manage childhood illness with focus on —. 
Diarrhea, AKJ, malaria, measles and malnutritj ()n 


RCH Programme 

fICHphase I 

• Launched on 15 U| Oct*97 us a result of recommendation 
suggested by Cairo conference. 

• larget free, decentralized program aimed at satisfaction 
of individual (dicnij;cDl 4 > redjippn?ad)L 

Includes 

1. Components of CSSM 

2. Prevention / management of RTi / STD, AIDS 

3. Client approach to health care 

4. Family planning 

• I st referral units (FRUs) are set up at s ub district level 
Targets for various health activities arc set up at district 
level 

Districts arc divided on basis of female literacy rate +■ CBR 
Control of RTI/STDs in R~ is likely to benefit in AIDS 
control program. 


nc 




• It is Indian version of fMC’J. It also includ 
period (first 7 days of life) 

• Incorporates national guidelines on — Dj arr | l(J . 

Malnutrition, anemia, vitamin A supp| L . ^ 
and immunization schedule. ARI (Otitis med^ 1 ''- 
respiratory infections) is also included. Ia ’ u Ppr 

• Promotion of breast feeding and nutritional c 0 
included in IMNCI. 

Important Index 

• Pearl Index is a measure of contraceptive c fli c 
defined as as the number of “failures per 100 Wom ^ 
of exposure” this rate is given by the formula- 
Failure rate per JIWY 

Total accidental pregnancies 

’* 1200 


« 

Jean 


JfWY = 



Total months of exposure 
Life table analysis is a belter measure for this 


' ^p 1i: best measure for contraceptive 

. Cncrial tun , 1 r,f rnhart 


ble‘ ,,u,l> '‘' '\,f population. Special type of cohart 
Jc lil a bio rnC,tr , xam ple of indirect standardisation. 

' ’ S aP reproductivity (contraceptive failure) 

^ i fot ' rvival- 

If* huncc* 0 ' 5 . average number of hookworm eggs 
^ Jr,, lS js usc ful in epidemiological studies 

t ^ : "" 3 rfl ° f st °° sc to t/t . Index < 200 indicates that 
P* g **» rcsp ° n ^j s not of much significance and > 300 
^—lic health problem. 

dtC alcS rnaJ ° r iiake index is an indicator of air pollution. 

indicators of air pollution-3s ir sulphur 
suspend pani^'-- 

X.ntW' * — 




• Below poverty line is no longer a criteria for supp c ’ 
nutrition under ICDS, all children 0-6 years am p 
&. lactating mothers are eligible for availing sers tees u 

ICDS. 

• Services provided: 

° Supplementary nutrition. 

° Immunization 
° Health check up 
° Referral serv ices 
° Non-Formal pre school education. 

° Nutrion & Health education. 

Integrated Disease Surveillance Project (IDSP) 

Launched in Nov. 2004. It is decentralized, state based 
survelliancc system in the country. 



POINTS TO FOCUS 




J 


3 „. *' Tlb * r ^ Measures contraceptive efficacy 

K orl incle * . is average numbers of Hookworm eggs 
t ' ji.r'j index 
+ Cha^ ,er 

jqm ofst° - s an indicator of air pollution (smoke index) 

* SoilM inde n j ex is used for classification of leprosy 

u eactK ial ” . n index of economic status of households 

* ^JonNFHS-IH 

boi * a °. ^is used for Aedes oegypti (In fdariasis). 

-- 1 -- 

d Child Development Services (ICDS) 

lnte9 rate 

Scheme 

neneficaries. 

o Pregnant women, nursing mother, other women 15-45 yr. 
» child 6 months - 6 yrs 

. Adolescent girls 11-18 yrs 

, Revised norms since 22nd Oct.2012. 


4- Heart of ICDS —> Anganwodi. 

+ Indicator of socio-economic development —> U5MR > IMR. 

•y M/c indicator of health status of community, level of living, 
effectiveness of MCH services in general —>1 IMR. 

■F IMR is on impact indicator of —► ASHA . 


treneficiaries 

Revised 
rate/d ay 

Calorie/d 

Proteins I 
gm/d ] 

children (6-72 months) 

6.00 

500 

12-15 

Sevetiy underweight 
children (6-72 months) 

9.00 

800 

20-25 

Pregnant women & 
nursing mothers 

7.00 

600 

18-20 


Baby - friendly hospitals initiatives (BFHl) 

• Mother & child are left together 24 hrs a day. 

• Feeding on demand. Promote mother to initiate breast¬ 
feeding within first hr of birth in normal delivery He within 
4 hrs following cesarean section. 

• Exclusive 13F is recommended till 6 month. No food / 
water / drink should be offered other than breast milk. 


NATIONAL HEALTH POLICY 2002 

[N.B.: Though these are old dalas but questions are still asked 
in various state exams.) 

• Goals to he achieved by 2005 
0 Eradicate Polio and Yaws 
° Eliminate Leprosy 

° Establish an integrated system of surveillance, Nationa 
Health accounts and Health statistics. 

° ^ slatc sector health spending from 5.5% to 7% of ih 
budget 

• Goals to he achieved by 2007 

° Achieve zero level growth of H1V/A1DS 

• Goals to be achieved by 2010 

° Eliminate Kala azar. 
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other v cct/rr a' ' accoum of TB. Malm 

- im„ T^ “' ,bom ' d “«« 

<• i , Mk 7« of Mmdncw u, '0 3V. 
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^^ISl^LgQ PULATION poi icy ;ooo 

* Object iy, es 

mediate . To meet unmet need of contraception, to 

■ngthen health infrastructure & health personnel, and 

promote integrated service delivery for RCH care. 

id term .To bring I FR to replacement level (j.c. TFR 
to 2 . 1 ). 

^ ^ ^ on K term :7o stabilize population by 2045. 

• Sociri-dvmoxruphic yoah (To he a< liicved by 20W) 

Make school education upto age 14 year free & 
compulsory. 

° i 1MK to <30 per 1 000 LB. 
c i MMK to <100 per lac LB. 

Achieve 100 % immunization of children 
Promote delayed marriage of girls (> J 8 yrs). 

° 80% institutional deliveries and 100 % by trained 
person. 

0 100 % registration of birth.death, marriage and 
pregnancy. 


HEALTH GOALS FOR 12TH PLAN 

• Maternal «£ Child health goals 

0 Eliminate Kala azar, 

° 1 mortality by 50% on account of TB, Malaria and 
other vector & water borne diseases 

° 1 prevalence of blindness to <0.3% 

° 1IMR to 30/1000 & MMR to 100/lakh 

0 t health expenditure by Govt, as a % of GDP from the 
existing 0.9% to 2.0% 

° T share of central grants to constitute at least 25% of 
total health spending. 

• Coals to he achieved by 2015 

° Eliminate lymphatic filariasis. 


Indicator 


target by 2017 


Maternal &ch.M health gaah 


• it/?. 

• »/!/? 
• If? 


25 

100 

2.1 



• Ursdef nutrition in *• to hi f of li?HS-3 
children <3 


• Anenv-a a mac#, 
women aged 
15-43 


leveH ~22% 


from 514 to 5^ 


• Child ie/ raho 
(0-e yr) 

Goal} for communicable diseases 

v annual incidence *, 

M/V-*. . 

»'• -c • 

i pre/a la nee to < 1/lQjyy. 
i annual incidence <l/jr^ 
*■ <1% mf pre/alanc* i n _, 
Sustaining CFP,<i% 
Containments of outbre;^ 
A in mortality by 30% 


• TB 

• Leprosy 

• Malaria 

• Filaria 

• Dengue 

• Chikungunya 

• JE 

• Kata Azar 




• r> 


Elimination by 2015, i c < . 

. ' 


population in all blocks 


HIV/AIDS 


A new infections to zero ? 
comprehensive a sup pon ... * 


living with HiV/AIDS a t/t 


those who require it. 


Hr* 




sen. 

Vv 


11.11 


INDIAN HEALTH CARE SYSTEM 


• Principles of primary health care are — EC’Al 
Equality, Community participation, 




technology'. Intersectoral co-ordination. 

• Suggested norms for Doctor to population is l 3 v 

• Ideal bed space in an hospital —♦ 12 feet. 


Healthcare Norms 


tor - 1/3500 population 
;e - 1/5000 
macist - 1/10000 
technician - 1/10000 


system 


OF HEALTH CARE 


11.12 


ENVIRONMENT 


W 
' ^ 




population Staff 


Environmental Measures 



Used for 


i. Pattern ltop'e?: 


S-o*v ti'r^ess 


2. Areen 


Recr rLrs, Vow .^occ-e* 


3. Go.-? 



Mean radant 1 



For Vczw if veVDcrr/ s-’ v* ar 

currents l<10 ft/rrvnh cooCng 

po*«-r of a r 


5. Assman's psycfvometer Hum-dry 


6- S,—on's rasngsuze 


Prec^rstSoo (ra n. yvow.dew. 
frost) 


Acceptable level of thermal comfort is : 25 3 -27* C CET 
(Corrected effective temparature). 

BOD (Biological oxygen demand, is indicator of organic 
contents of sewane. BOD >300 indicates strong sewage. 
Day light factor for kitchen should be ? 10*• &. for living 
room is S? •. 

Air quality in India is controlled by central pollution 
control board (Ministry of env ironments and forests). 

• Best biological indicator of air pollution is Lichens 
(Parmelia caperata). 


— .. y^rter, FHW- Female Health worker, T3A = 

^‘^^endorrO VHG = Village Health Guide] 


psgisssy 5 - 

— ^ development block caters 100 villages. 
+ 200400 MW- 


+ 1 **?* / unit 0 / administration in Indio is distt. 
i> 5 l%C 0 ,sunder stdtecssisancd. 

h ith care (essential health care) ts the first level of 

*^0 


Green House Effect/Global Warming 

• It is because of emission of green house gases (C0 2 most 
common. Ozone, chloro- fluorocarbons, Halons, Methane 
& N.O) into the atmosphere. 

• Responsible for ?se in average global surface temperature. 

• NOT seen with N.. 

• Stratosphere of ozone protects from harmful UV rays. 


e health guide (VHG) caters a population of1000. VHG 

* \ MW ore working under ICDS scheme. 

5 root workers (Healthcare personnel at village level) 
+ - AWW, TBA, VHG. and ASHA 

• AWC (Mini An g an wadi centres) exist at population of 

* l50 _ i00 j„ rural/urban projects & for 150-300 population in 
tribailrivenne/desert places. 

y MHWis MPWmale. FHW is MPW female better called ANM 
(Auxiliary nurse midwife) 


NOISE POLLUTION 


• Normal whispering produces noise level of 10-20 dB. 

• Noise limit for industrial worker is 90 dB. 

• Repeated/continuous exposure of noise >100 dB may 
lead to permanent hearing loss. 

• Sudden exposure of noise >160 dB may lead to rupture of 
TM and permanent hearing loss. 


A 
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Water 


pollution 


f <>r fjouvchold purjvr.c ‘'Rolling fi,,,)-. 
uinfactory. No residual protection '-U, 


ptexutUM to ^htrm% (f.. cull/ klrb«iel(aj; lNed for 

Pollution« / f ,n ° * fc * , ‘ , ^^ c ar) d primary indicator of fecal 

* l*r r%n ^ ^ 

^ tta l tlrrptorocrJ; Indicates recent 
. J!''“‘"""Wlion of water 

. ^ ^ f * n t.‘ri» fsporrsj; Indicates remote (past) fecal 

fxdlufiori o| water. 


Chlorine acts best as a disinfectant 
' ffic ‘ 

Disinfecting action of Cl 


7 Turbidity impedes efficient chlor,,*,”^' w » 


is 


tfC/j 
•cr, 
«n. 
^•nly 


- 


fhypoehlorous acid/. 

Apparatus 

o chlorine demand of water is estimate i 

™ b 

apparatus 

* Chlorine dose is regulated by / ( j 




K 


'r mij, 


% 


,r >k 


'la. 


rnea-. 


POINTS T 


. Hnritr, ommonu Inditote irtrnl pollution o/wolf r 
*► / >,C,lei ln ^ lto,f old contominotlon. 

ally no cohformt should be present In any iample but for 
uryr urban i apply // , <y,% D j i am plrt are c oh form free for 
ton.rcuhvr 1} mofftht. It It arceptable. 


Drinking water clan according to bacterialcounts 



1 

Cxcrllrrrt 

0 

0 

II 

5«»ti-.f.ictory 

1-3 

0 

III 

Suipiciout 

4-10 

0 

IV 

Uriiatufjctory 

>10 

? 0.1 


Drinking Water Acceptibility Parameten 

* Colour. - J 5 True colour mills f I Cl)) 

* I urbidity ; *• 5 Ncphlomctric lurbidily unit (NT IJ) 

* IJardnvcv* : < 100-300 mg/L calcium ion 

* Total dissolved volutes (J I)S): < 600 mg/L 

* Murotdc : < J.5 ppm (0.5-0 K pprn optimum level) 

* Nitrates : < 50 mg/L 

* Nitriles : < 3 mg/L 

' Gross 1 i radiological activity : < 0.5 Bq/L 
Gross (l radiological activity: < I Bq/L 


Chlorination of water 

• The principle ts to ensure a free residual chlorine of 0.5 
rng/L at the end of 1 hr contact period. 


V 


:,Jr (v| 


] 


Chlorinator 

ftcsidii.il level of chlorine j % 

ChJorovcopc -■ • 

• liri-nk point chlorination The poj nl a| ^ ‘ 

chlorine appears and when all combing ^ 
been disappeared is the breakpoint a L 
dosage is breakpoint dosage. 

• Recommended residual chlorine levels T 


■ 


th|, "ir VV s 

an (J L . ri C 


Water type 


1. Drinking water 


2. Water bodies. Post disaster 


3. Swimming pool sanitatiom 


"•*ldu»l chlo(|n 


-l^^Kppm) 




• Supcrchlorination followed by dcchlorinat,, 

!...>• t/i I vr rv/ J lill/vl Water wIlOSC (Jll.llil*/ H. ° n din 


heavily polluted water whose quality l]uct Uat .'. u,,r ' 1 

• Water source should be >15 m (50 feet) away^ 8,6,11 

• The vital layer [Aoor/cuI layer) is the hci 


he ' 


. rorfl k> 

art of s i < 

filter. Also k/as Schmutzdeckc or bi 0 | 0gjcal v tt< 
removes organic matter of water. d 


Chlorine compounds 
I. Bleaching powder 

(CaOCI 2 ) 


2. Chlorine tabs 


3. Chlorine gas 

4. Pcrchloron 


-Contains 33% o favai | al | 
freshly prepared \ 

(Most effective and cheap,,. 

of disinfecting Well \ ' * 

-A single lab of 0.5 g j, ^ 
to disinfect 20 i of '' 
(- 25mg/L). Easy a „ d 
method to disinfect ha,*' 
water. 

-First choice for disinfection 
large body of water. 

► Also k/as High test hypochlo 
provides 60-70% available C 


'5? 

Cite 




folUhne te a/ 

a tlOd ha 

rftds f fCC * ^ 

pp'” 1 0 * cC ° r \ ,.p both free and combined chlorine in 






il cf 


i (/ .JohdinC’ /rsenite leap. 

, t st < ()rt n j combined chlorine separately. 


J 


emergency diiinfection of water. 2 drops 
is oitd lu ° jon of iodine for contact period of 20 - 30 min 


\yd ine „/ solution i 
* 

7 ff suff lcient ' Ceram ic filters such as Chomberlond. Berhefeld 

- ■ <-ocniny m -- 

chlorine tablet is required for: 


Permulit prr/'^ris (\/vs: crctuirrys nvctTyxli) zr/i a/idi’-kn of 
NajCOj removers D/h type of hardness, 
f lur/fule level in drinking water iTvwdd be 0.5 - mg*/* 

or ppm ( "Ippmj 

f>cfluroidaljf/n is d'/f/c by Nalgonda techr.iq’^ fLur/C 
followed by —> alum). 

Dr) wfeather flow : average amount of sewage which 
Hows through the vr^erage system in 24 hrs. 

Stwagt: - waste water + excreta 

After primary sedimentation of sewage organic matter 
settles drr/.Tii and is called sludge &i fatty layer which 
floats is called scumh. 

* Sullagt: Waste water not containing excreta (e g outflow 
from kitchen, bathroom) 



f Z, ^ t0d floching powder is required for 1000 L of water 
’ c a rO<n °> ,hinrine tablet is required for 100 L of y/ater. 




, neiS ofwa«' 

r watcr is classified as carbonate & non- 
» HardnC T c hardness: 

c arho na ^ hardness is also called temporary hardness 
, Carb° na b | e It is d/to bicarbonate* of calcium, 
as i‘ 15 rcW m 

, fnagnesiuiTt- 

3°° carbo nate hardness is permanent. It is d/to 
2- N° n ' teS / c hloridcs,or nitrates of calcium & magnesium. 
sUpha cnfi and hard water are used when the levels of 


insecticides 

• Resistance to HCH-dieldrin has not been developed. 

• Resistance to Insecticides has not been developed in 
Glossina 

• Resistance to DDT has not been developed in sandfly &. 
Tse-tse fly. 

• % of para-para isomer in DDT is 70-80% 

• Insecticide for phlebotomus (sandfly) -> DDT 

• Least toxic organochlorine -» DDT 

• Least toxic organophosphoms compound —vmalathion 

• Synthetic pyrethroids —* Cypermethrin, proparthin, 
fiumethrin 



Insecticides used for control of arthropods 


Group 



<1 

SO mg/L 

1-3 

50 - 150 mg/L 

3-6 

150-300 mg/L 

>6 

>300 mg/L 


| Contact 
I Poisons: Natural 


Examples 


Natural 


Py rethrum, 

rotenone,nicotine, mineral 
oils, derris 


| Contact 
I Poisons: 
Synthetic 


Organo- Cl 2 
compounds 


DDT, BHC, Lindane, dieldrin, 
kepone,mi rex 


xonew water is ex P ressed in ler ms of meq/L. One 
; q,l of hardness producing ion is equal to 50 mg CaC0 3 
* —_,\ in nnc litre of water 


Organo - 

phosphorus 

compounds 


Chlorthion, diazinon, 
parathion, ronnel, gardona, 
abate, fenitrothion etc. 


, Hardness in 

me 


Carbamates 


(50 ppm) in one litre of watcr. 

* Drinking water should be moderately hard. Softening of 
water is recommended when the hardness of w ater exceeds 

3 mcq/L(> 150 mg/L). 


Dimetilan, propoxur, 
carbaryl, pyrolan 


Repellents 


Metadi-ethyltoluamide, 
indolane, benzyl benzoate. 


[ Synthetic 
pyrethroids 


Resmethrin, proparthin, etc. 
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aCc s P ra y: Pyrethrum extract, malathion, fenitrothion 

i 1 

Usrn in ULV (uiKA-iow vuu"mi.) icx/OIm; 

arvicidal measures include — Paris green, use of 
mineral oil( kerosene) 

Ann adult measures include— Space spray. Residual 
spray. Genetic control 
Paris green (larvicidal) 

Stomach poison which kills mainly anopheles larva 
Abate in concentration 1 mg/L & Cl, in strength 5 PPM 
is able to destroy cyclops. Most satisfactory permanent 
method of controlling cyclops in drinking water is to 
provide piped water supply or tube wells 


POINTS TO FOCUS 


Temefos(abate) is used by MCD workers for mosquito control 
in coolers. 

Gambusia affinis and Barbados millionis, and Lebister 
reticulatus are used for — Biological control of mosquitoes 
(Kills larva of mosquitoes). _ 


in 


'rural of mosquitoes: 

HO recommends minimum number of 150 holes 
»squito net per inch square area. Each hole should not 

_j a a • « • •• , ncrrPPflS HflVC 1 ® 


squito net per inch square area, cacn nuiw a* 
eed 0.0475 inch in diameter. Building screens have 
hes in a inch. 


'ameter 


Fly 

Speed in miles /hr 

Life span Overall 

Butterfly 

12 


Mosquito 

1.2 

3 wks (2 wks adult) 

Housefly 

4.5 (7.2 km/h) 

3-4 wks adult 

Sandfly 

0.65 - 7 m/sec 

5 wks (2 wks for adult) 


ARTHROPOD BORNE DISEASES 

Disease transmitted by Flies 


D/s 

Caused by 

Transmitted by 
(vector) 

Kala-azar 

Leishmanla donovani 

Sandfly 



(Phlebotomus) 

Oncocerceriasis 

Onchoceria volvulus 

Black fly (Simulium) 

Chagas disease 

Trypanosoma cruzi 

Reduvid bug 





Disease 


transmitted by Mosquitoes 



Anopheles Eggs: Boat 

shaped, singly 
laid. No 
siphon tube in 
larva 


Aedes 


Cigar haped 


eggs- 

Tiger mosquito 


Artificial 
collection of 
water 


Eilarjj 

5 > 


Dei 




Culex 


Eggs in clusters, 
Nausiance 
mosquito 
[ jaB Vi Wet] 


Dirty 

water 


VF 
Chi cku, 
JE, 
Ban. 


'"fo 




,Cro ^ 


Mansonia 


Aquatic 

vegetations 


fil *'dasij 
Viral »hh- 


Mala Va n/ 



WASTE MANAGEMENT 
BiomedicalWaste (BMW) Disposal 



Fig.: Containers of biomedical waste 


4 containers were used but Now a days 




sly onl> ' recommended (the latest addition is 


blue 


POINTS TO FOCUS 



T/t option 


4- HIV +ve patient is being changed his dressings soake 

blood. Appropriate method of discarding is pour and disin e 
in 1% hypochlorite, disposed off in red bag and send it 
incineration. 



gin e 


syringes, scalpel, 

h'^ure/sharP objeClS 

pUP anatomical wastes (body 

^/nathological tissues) 

P arts/P arcasses, microb.o & 

•"EwSes- 

5 ° nsable tubings, catheter, 
D f° cotton, Soiled waste: 
^/rte'd dressings, contaminated 
^STbiood/wdynutd. 

DC rs of gloves/ wrapers of 

pral non-infectious waste. 

papers, kitchen waste, 
Oration ash. chemicals, 
'^carded medicines/cytotoxic 


Additional 
Destruction / 
Shredding 

Incineration / 
deep burial 


Autoclaving / 
Microwaving / 
Chemical T/t 


Disposal in 
secured, land 
fill 


Different States with Significant Problems in India 

• In West UP — Most cases of AFP 



• InTamilnadu 


Most cases of HIV (40% of India). 
Donovonosis, Madura foot 

In Rajasthan — Most cases of dracunculiasis reported 
in the past. 

Most cases of Kalazar, leprosy in the 
past 

Most cases of KFD 
Most cases of sickle cell anemia 
Hemoglobin - D is prevelant 
Most affected area of endemic goitre 


In Bihar 


In Karnataka 
Chhattisgarh 
In Punjab 
Manipur 


El POINTS TO FOCUS 


3 


. m • Drv thermal treatment in which 
. shredd* 1 and heated in rotating auger. 


80% 


*35te > s * 0() _ 35 %ve ight is reduced, suitable for infectius 
% olu rnC an u ms Radio-active, pathologic and cytotoxic 
Should not be used - 


Cont ainer 

Liquid* 35 * 


bags are NOT required for disposal of 


4- Six states have been given national award for acheiving 
elimination of leprosy both at district and state level, these 
are —> Nagaland, Himachal Pradesh, Mizoram, Tripura, 
Haryana, Meghalaya 

4- Dracunculiasis has been eradicated from India (since 2000) 

4- VHG (Village Health Guide) scheme is NOT present in 
J&K. 

4- Sub himalyan belt is most affected endemic zone of goitre 
ODD). 


* mical waste 

* lly disinfected microbiology and biotechnology w; 


waste OCCUPATIONAL LUNG DISEASES 


lnerti*> tion 

of BMW with cement and other substances before 


, Mixing' 

Stable for pharmaceuticals and other heavy metal 

compound- 


Pneumoconiases 

Lons, latency period is required to develop following 


i uiency 
diseases:- 


irnHTS TO FOCUS 


u 


Mercury is best disposed off by -» Safe collection and recycle 
+ HlV* ve P atient 15 being in f used amphotericin B for systemic 
fungal infection of i/v canula. Tubing should be disinfected in 
1% hypochlorite and disposed off in blue bag for destruction/ 
shredding. 


0 CWP (Coal worker pneumoconiosis) is 15-20 yrs 
° Asbestosis is 10 yrs 
0 Silicosis is 10 months to 14 yrs 

Long latent period is required for anthracosis/ Coal worker 
pneumoconiosis to develop. 

Chrysotile is the most commonly used (95%) form of 
asbestos but it takes prolonged exposure to develop d/s. 
Chrysotile is the only type of asbestos that is from the 
serpentine family and is known as white asbestos. 


A 
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Important pneumoconiases 



1 D/s 

D/to inhalation 

Feature 

I • Silicosis 

1 

■ 1 
■ 1 

II 

Silica & SiO ; 

exposure 

(in mica mines) 

- A/w TB 

(silicotuberculosis) 

- Dense nodular fibrosis 

- Fibrosis in hilar LN 

- Nodules in UZ |upper 
zone) 

- M/c & oldest 
pneumoconiosis 

- Notifiable under factory 
act & mines act 

I • Anthracosis 

1 (CWP) 

(in coal workers) 

- Progressive massive 
fibrosis 

- Notifiable under mines 

act 

1 • Byssinosis 

Inhalation of 
cotton fibre 
(in spinners 
of textile 
industries) 

- Monday chest tightness 
is the m/c symptom 

1 • Bagassosis 

Inhalation of 

sugar cane 
(Qanna) dust 

- Caused by thermophilic 
actinomyces 
(Thcrmoactinomyces 
sacharii ) 

I • Asbestosis 

(90% by 

serpentine 

variety) 

Iron / cement 

- Affects lower lobes of 
lungs 

- Mesothelioma of Dleura 

& peritoneum 
-Ca-bronchus j 

- Retroperitoneal fibrosis 

1 • Farmer's 

1 lung 

- Inhalation of 
mouldy hay / 
grain dust 

-Caused by growth 
of thermophilic 
actinomycetes 
micropolyspora faeni 


WTk POINTS TO FOCUS 


* Dust particle of the size of 20 p or more are trapped in 
oropharynx. 

Dust particle within the size range 0.5 -3 pare health hazard 
for pneumoconiosis. 

Caplan syndrome is pneumoconiosis + RA 
+ In textile/cotton industry, there are 2 types of workers— 
spinners and weavers. Spinners are prone for Byssinosis. _ 


3 


FLUOROSIS 

• Fluoride level in drinking water sho U |j 
or ppm. 

• Max"' permitted level of F in drinking 

«. i c • rv*ntnl flimmcic* 


be 


'■3., 


Max peniM»'- u ... " ,Ml ig Nv 

Level>1.5 ppm : Dental fluorosis (In Vol Cr 
Level 3-6 ppm : Skeletal fluorosis s 
Level >10 ppm : Crippling fluorosis 
Maidon teeth 

Fluorine is considered as "Doubl 




i-U 






Inadequate intake is a/w dental carries 
j s a/w fluorosis. 

• Nalgonda technique is for defluoroid at| \ 
water (Lime, Alum mainly & bleaching p 0 ^ n °f d„ r , 

IODINE^EFICIENCYDISORDERsji^^ 

• To prevent IDD, iodine content >niodi^^' 

point should be 30 ppm & at least 15 pp^N 
level 31 


V 

V 


% 

co %: 




. w ,< e > R 


cn t (In terms of RDA) for Indians 


• Iodine deficiency is common in sub himaly ari . 

• K* iodate is fortified in iodized salts. bcl >. 

• Daily requirement of iodine in adult i s ^ 
pregnancy Iodine requirement is 250 Mg / day l5 ° p E , 

• Double fortified salt (DFS) contain iodine + j r 

iodine and 1 mg of iron per gram of salt. ° M \ ( 

• Iodized salt is most widely used pro P hyi aclj(; 
against prevention of goiter. This is the m 0sl L 
used form of asbestos 

• Epidemiological assessment oj IDD : lndi cator 

o Prevalence of goitre (when >10% j t i$ 

endemic or a major public health problem/ 0 ^' 
o Prevalence of cretinism 
o Urinary excretion of iodine (Principal i mpact . 

of IDD control programme) ""H 

o TFT(T 4 ,TSH) 

o Prevalence of neonatal hypothyroidism. 

POINTS TO FOCUS I 

In iodized salt Potassium iodate is fortified 
4- In double fortified salt, iron is also added as ferrous SU f pt| 
with sodium bisulphate or as ferric ortho-phosphate 
causing colour changes. 

+ Vanaspati Ghee is fortified with vit. D (2500IU) & 

IU) per 100 mg. 



PDA 

in lactating 
mother 



• School child nutrition -> The index weight far height of 
school children. 

MILK 

Tests on Milk 


+600 (0-6 mo), 
+520 (6-12 mo) 

+19 g (O' 6 m °b 
+13 g (6-12 
mo) 

1200 mg 
25 mg 



60g (M), 
S5g(F) 

600 mg 

17 (M), 
21(F) 

600 pg 

1 Ug 

200 pg 

1-1.4 mg 


9-16 

mg/d 

600 gg 


Type of 
milk 

Test done 

Purpose 

Fresh 

milk 

Methylene blue reduc" 
test 

Done before 
pasteurization 

Pasteurized 

milk 

Phosphatase test 

To check efficiency of 

pasteurization 

Standard plate count 

Determines 
bacteriological quality 
of pasteurized milk 

Coliform count 

Post pasteurization 
| contamination 





Si 


mother should consume + 25% calories 


I'S Milk vs Egg 

, n0 t t in lactation -* Iron and pantothenic 33 


Turbidity test ( in which NH 4 S0 4 is used) dillerentiates 
between pasteurized and sterilized milk. 

MBRT (Methylene blue reduction), Resuzurin , triphenyl 
tetrazolium bromide & Phosphatase test are also used to 
check bacteriological quality of milk. 


7'*~*~"* 

a cid■ ^ rP rfnin amino acids (cystine and taurine), 

+ (LCPS) fatty acids like arachidonic 

long c ^ ain P sa h e xaenoic acid and lactose in the human milk 
g cidon d (er ^elopment, maturation and myelination of 
promote 5 J a 

l"" nan c alorie intake is base on weight 
4 lnlstyr°J childhood, intakes should be based 

Catch-uP grow™ 

L cm - 


.. tors of malnutrition in assessing the 

'^inalstatusofacommunity 

tpma i nutrition -> Birht weight ( The percentage of 

* ne^bom less than 2500 gm) 

t Infant and preschool child nutrition -» Proportion of 

* breast fed infants, Mortality in the age group 1-4 yrs 
The index, weight for height of preschool children 


Points 

Milk 

Egg 

Rich in 

Protein, calcium & 
vitamins (retinol, vit D) 

Almost all nutrients 

Poor/ 
i deficient 
in 

Iron, vitamin C, 

Vitamin E 

Carbohydrate, 
vitamin C 

1 Calorie 

67 kcal/100 ml 

70 kcal/100 gm 

1 NPU 

75 

96 

1 BV 

85 

94 

1 AA score 

3.5 gm protein/100 
ml in cow milk & lgm 
protein/100 ml in 
breast milk 

100 

Contain all essential 
amino acids so it Is 
considered as referei 
protein 

1 Remark 

Complete food 

Reference protein 
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Comparative notilliv* v«lo« of vailoui mllki 


EJ| 

n* 0 k 

Cm 

milk 

6 o «1 

milk 

|rw«/ 
Human m«k 

►«! («/]U%) 

t s * « 

4 t 

! * *• 

! « 4 

HI 

4 1 

1 ” 

! i * 

111 

i 

l >. I >vr 

' 1 

** 

1 

4 t 

/4 

t -»»v lurn | rt) 

210 

1/0 

1/0 

/« 

••»»»« |rn<) 

0 7 

0 / 

0 1 


C*loiir |*. «l| j 

iw | 

tf 

u 

65 


4 hut’mn milk (iHitum nunc vit C (Imj/IOOml) than tow toil 
a mg) 

4 A6i4 a ii ^. 1 , 1,1 k>o>j f of (til wlum/rit m f/’i ml l 
4 Milk i\ ihr lint onJ mutl tumi’lrlf of nil 

4 lg\l protein it (onudeird ut 'rrfctrnir (i/utrin . 
k Cut off weight of tin Indian trfrtriH r toon li 00 hj and 
trfnrntr w»iwn»r) n SS kj (Ayr h/w U I 29 yr\/‘> r both) 

4 Cro'tbrtry Jour It found In pirvrnt till 
4 Meat 1 1 ih h in non. ///«. phovjihurui 
4 FUh hyrt oil (Halibut liver oil) n thr richeit louicr of Vd ft & 
VHP 

4 Fill i h a goth/ wunr of calcium 

4 Omega J RUtA in fnh it ptoteibve against cardiovascular 


MCIUM 

Most cereals die generous providers of calcium, and (he 

nulJet “ra gT is p articularly nctUOLgakiiUD 

Milk and milk product! are best natural sources for 

calcium.(Rice is deficient in calcium) 

Limiting factors in calcium absorption arc 
0 Oxalate («nt in green leafy vegetables c g spinach, 
amaranth) 

° Pliytate present in millets. 


IRON 

• Vf.i«“ non is found in 

pjnin (Konnv) - <f'i^*) - dales - 
Among riots pi'ta contain ma*"*. 

• | rul iron requirement is 75 \u V JY v 

proteins 

Protein requirement In gm/kgfd 




I, I mill - I 2 rnth -Jy» — J 2 yr» 
i l l l i ***, 

2 ) 17 I*’ I JO IJO-j^q 


K 


//1 merit ^ 

1 . ply 2.2< 1-79 1-79 1-90 


1.25 




Protein content of (gm/100 gm) 

Hlte Wheat Pulse* Mixed Pulses Meat v 

0% 12*/- 24% 3r// v A * 

[Kemember : Chawal / (ichoon / I/aal / Mi* jj 
Soyabccn - 6/ 12 / Iff/24/30 / --/ 42 i c . rfJ(j j ( ^ ; 

• pulse containing highest iron content -> v 0 . . 

Limiting amino add 

-t Lysine 

-> Lysine + threonine 
-> Tryptophan * Lysine 
-> Methionine f ♦ Try ptophan) 

POINTS TO FOCUS 


• In cereals 

• In wheat 

• In mai/c 

• Jn pulses 


POINTS TO FOCUS 



omm C present in citrus fruits, T« calcium absorption. 

rlic is a rich sourer of selenium. 

jl is o rich source of calcium & iodine. 

Qery is rich in iron. 


1 


4 S/V) 0 ie most sensitive test for iron deficiency 
ferritin {most sensitive indicator of anemia in com^ 

4 For epidemiological assessment of iod,n» 
disorders (neonatal hypothyroidism) recommend,* ' 
in surveillance -* Urinary excretion of iodine. 

4 Coconut oil is deficient in EFA, 

4 AH 'cereals'lack lysine (wheat locks threonine a f y , 

4 Pellagra is common in the regions where maize 
(Niacin synthesis does not occur d/to lock of Xryy^J/, 
4 Excess of Leucine is a cause of niacin deficiency (p t '.Z 
Jo war <5 Maize eaters. 

4 Roots & tubers are deficient in Methionine. 

4 Rice proteins are superior to wheat & maize (amor/} 
contains maximum f/sine) 


. n . f .Safflower till 


cM nl ,,l fatty atm narv; ” - Unolru; 

^jnt %l/c faith Icnofenic and a/ach/domt 

• ,J ** 1 , A ,s -farachidi/nicatid 

^ 1 i | A eic*/sa;>cntanoic acid. 

I'lJLA .,, 

.Cfll 


d'- 1 j r„ n c)l ,0 pt;f a (f»5*/*) 

' r „il 19 f,u s j At'22%) Altliougii it nde/iticr.. 
' rlth '", c «Jmm It»dytc//do f.MCJ) 

' t-V' . ,t con. r )rj ;/ia,nourished thjJd/rn 

* yi V‘ Jirc^ly I / r if f A) ts charactcrr.ticalfy present 

^'^^Iscnlial for the growth of brain. 

* 


f tJ )C criteria in children h/ri Lwonths 
V^ZycnC* c ' f3 1 ? 'l.nsidered a public health problem 
♦ ^ u,d ^ ' ' 


0Hot'» Corneal Corneal 

*pot> *«o*l 

<a> *** ’ UnUm 

Sfe 



i > Q.S% | > 0 


• 0 . 01 % 


^.fjciency j' the rn/c cau-x: of preventable 
, children- 

u jhylaxn f" r prevention of nutritional 
t y-jR' tn * jZ/ramme is a pari of Mrategy to [ prcvalancc, 
1 ^ppjejnentation of rnegadr/ves of vitamin 
h ‘f oral retinal palrnitate given at <> monthly 

^ form °^ rcn h j w i) month* - 5 year* After 2t//j 
ptet^ w . integral crjrnponent of PCIf an/1 thui 

^programme is 


tffStocforfW 


i«5 sear 


J Jakh IU f55 rneg) reliry; 
palmitale orally 
2 lakh IU (1 10 meg) q 6 rnthfy 


^Ser schedule is as integrated v.ith the irnmuni/atir^ 
* \* df/se of Vh. A is given along with rneasJe 

||pn«iMUV. • , 

^ 2 cr^ and the 2^ dove is given during DKf - 1 vt boostei 
\< 4' 2 nd 5* doses are given at the age of 2 > r, 2 '/ 2 yr a.^ 

3jrrespectivdyf u pto5yrs). 


• lot llu: I/I »»f diagn//**<J vjlamfn A rlrf^fenry 
mnphthafmb r.g. In PLM, dx/sagr of i m vitamin A On). 
Aifuavol; are fialf of fix' r/fal rj//-.a;'e. 


Cetegory 


fmmedfetefy 



' 1 yr or < 2 1 Ukh M J 

>Yjf t/f Stlry JWvhltJ 


1 Ukb \'J 
7 Ukh I'/ 




j u/h r/ 
7 um V) 


• In LeraU/rnala/./a, arx/fl*er vtfa-.dule iv '///! LUL / kg/ dr >d. 
folh/V/ed by 25///r !U/ till lexxrvcry. 

• l/aijy rrqt r>| vrtamrri A n 1500 IU r/r 5//I pg, f d- 


gl POINTS TO rnrn<; —H 

4 ACyt old child e, suffering from vitamin A d*fin*ncy, the dose 
of vitamin A would l,e 12 foci IU l/rn 


FOOD-BORNE INTOXICANTS 


Of* 

Adufterant 

Tcwin 

fUmart j 

Ltflr/fr.rn 

rhwv»rt d<i 

(J athyrus 
sat/vu) 

fcOAA 

Spr/iC 

l pider die 
Dropsy 

Argemone 
me/lea no o4 

5^r fwr -rw 

t l4r*jr*.it.k/*ri*. 

IU‘ 

f jr<_?yxi 

Tp/rw/< 
add m 

Wood 

tnd4rrr.*c 

aschxrj 

Cj'/rXkUAf 
jfvjn fr*jr/A 
‘*ydr. 

P , r rr ‘>f'r»^inw 

4.'VwtoidS 


Afl^to/kosrt 

Aspergillus 

ffo/us 

Ml*'ox n 


Ertotivn 

Qi/cey. 

1 /'.‘or roe. 

n V} - . 



• ‘.eurohjtri, rrm ; Gra/jjal spastic paraplegia d. to 
consumption of kficsarvial. ParhxnJmg (better ) <V. steeping 
meil/xis can prevent tl/c risk of d v. VTt C is alv; Ixrlpfol. 

• {.fad-,,. < dr.,., , ; Acute ryvr>-inflarnmat//ry swelling of 
leg is tlxe first sign. Uiarr)y/ea. gJuacxxna can be seen Urt 
umvuhy/rxs are taxomrrym l>ea’h is dto Cilk Pyruvic 
acid levels arc 1 ed in blood Nitric aod test is *vc. Paper 
chromatography is r.v/st vcr/srtivc. 
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important food poisonings 



• Toxin 


• Soi me 


ci/r 


Remark 


1 0 hr 


Prrlormcd lfltI( , d!Clit!S 
••ntrioloxin which is 
heat stable 

Milk and dairy 
K. bakery products, 
meat, salad 

V »D 

(lover usually -nt) 


(V « Vomiting, 
D ■ Diarrhoea) 


Enterotoxin 
formed in food or 
iri gut 

Fried rice 


V-»D 
(fever-nt) 
cramps + 

Diarrhoea) form 
have l.p. of 12- 
24 hours 


Cl. pertringens 
(welchft) 


8-16 hr 

Spores survives 
after cooking and 
produced, qtoxin 

Meat, meat dishes, 
poultry products 

D (+++) V± 

(fever -nt) 
cramps + 


Cl. botulinum 


24-36 hr 

Preformed 
intradietitic toxin 
A, B, E (heat-labile) 

Preserved / 
canned foods, 
home made cheese 

g.i .symptoms 
minimal dysphagia, 
diplopia +nt, 
constipation 

Conscious, no fever. 

No diarrhoea 



"toxin c 
? uper 1ici, l ' s 

p ° U | trv fl/ 

rats/ ■hi, 


. ln health programmes 

0 .ritiod 3 ' 

5 Sp c ° ntro1 

« 1vV elf^ c ■ „ nro*’rammc, 

03 l ' v ^ rnC ranuv’ e 


The Newborn case facilities at different levels are as 
following:- 


Health facility 

1 All Newborn at Sick newborns 




[ Mn: SBl] 


• PHC/PSC 


CHC/FRU 


c *13 




0 fcduca» on 


Acut e 





•^orHR D 

'T»ffsI§Z§§5^ 

P*^Tgromme meal should provide t/lrd of 
^Ltfprotiens of the daily requirement (protein 
■h ^, #1>S and 1/ 

,rtaW- 


District Hospital 


Newborn care 
corner in LR 
(labour room) 

Newborn care 
corner in LR 
(labour room) & 
inOT 

Newborn care 
corner in LR & 
inOT 


Prompt referral 


Newborn stabilization 

unit 

(SNBU) 

Special newborn care 
unit 

(SNCU) 



: 


4- Enterotoxins are usually exotoxins. 

•F Staphylococcal FP Is commonest FP. 

Fever is absent In staphylococcal, bacillus cereus, clostridium 

perfringens and botulinum. 

-V Intradietetic (preformed) toxin is seen in staphylococcal FP 
and botulism. 

Diarrhoea and lower gi- symptoms predominate 
clostridial perfnngens, Cl difficile, vibrio cholera (D * V) and 
Campylobacter Jejuni. 

* Pickled/canned foods & vegetables are m/c cause of botulism ■_ 


11.14 


1963 


1965 


1966 


1967 


Health survey & planr^T ^ 
All India health services 

of Indian administrative Se . K, 


Chadah 


Mukharjee 


Mukharjee 


1973 


Jungalwala 


Concept of basic health 

planning & malaria) 


Ser vii 

' N °rk, 


c?s 




c ti° nS ar£ ' 


, of Health & Family Welfare: 




Delink malaria {r onv famg^- 
Basic health se^ i^^j^ 1 " 1 


Kartar Singh 


1975 


Shrivastav 


NATIONAL HEALTH 


Defined integrated health, 

-:-- 

Concept of multi p urposg^ 

Constituted a grou^^pSl 
education & manpower sun 
of 'Referral services compiej 0 ^?! 
ROME scheme, 3 tier system 
(Panchayat samiti, & z ,| a J»Wl 


. n u>i:F“ nC,ion 

t '" 10 national heaUli relation 

» SnisuauonofCcn.nl 

(iil A ntion of research 

(iii) pr ° , linn and developments of medical, dental. 


Home Based Newborn Care 

• ASHA will make visits to all newborns according to 
specified schedule uplo 42 days of life the schedule of visit 
is 

(a) 6 visits in case institutional delivery- Day 3, 7, 14, 21. 
28 & 42 

(b) 7 visits in case of home delivery- Day 1, 3, 7, 14, 21, 
28, & 42 

• ASHA entitled to incentive of Rs. 250 if she completes all 
postnotal visits. 


POINTS TO FOCUS 


Recommendations of some committee 



Year 

Committee 

Concept, recommendation 1 

1946 

Bhore 

Health survey & development 
committee. 

Integration of preventive & curative 
services, PHC, social physician (3 mo I 

training in PSM for interns), 3 million 
plan, rural health scheme. 


In India a new approach to health care (k/as primary 
care) system came into existence following j nlern 
health conference at Alma Ata. 

+ Krishnan committee given the concept o/-+ Urban 
scheme. 

►F Bajaj committee given the concept of -» National medi C3 i, 
health education policy. Health planning & manpower. 


rev °"ipin; 


»>■ Concept of multi-purpose worker was given by Kartar <; 


committee. 


Singh 


(iv) ^;' ,on 

n urS1 D . .nt nnd maintenance of drug standards 
v establishment anu 

f, Ce „ s * coltecnou 

(*? Limuouundem. 6 .auou 

f 1 !'!. Re6 alati onor ' abour . . . 

'"”c«rf iraK ” ill ’ 0 ' hermlm 

M airr«"UW: 

L tion of spread of communicable diseases 

® prevention of adulteration 
1 Control of drugs and poison 

(iv) Vital statistics 
, v \ Labour welfare 

’ population control and family planning 
(vii) Social and economic planning 


Menstrual Hygene Scheme 

• The programme aims to ensure access of adolescent girls 
(10-19 years) in rural areas to high quality sanitory napkins 
named free days. 


11.15 


INTERNATIONAL HEALTH 


Assisting agencies in India 


• S1DA—► in TB + Leprosy 

• DAN1DA —»in Blindness control + Leprosy 

• CARE —> in Midday meal program. 

• UNICEF -*• in GOBI campaign for breast-feeding, 
G0B1-FFF stress is given on female education, F'P, food 
supplementation. 

• Ford foundation —* in Rural health & family planning. 
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* "'•t* *>\ .• i>jLM»i k iV ^>/ WHO wo> founded at 

» C ^ *' < ''' w ' >kV, ''^r'Kr in J«»,<( 
k y ,SN A*< v ».' rtu» viivu/Kr\/ (>y WHO of Geneva. 

s.‘ “ n 'v.vKw pimy^ f^mdui/dn o/jioif. 


N<'-a Jquai tet\ mtablkhments 

* V'MMV . l\ im 

1 NU ' * * N*'\ YimW U-NUMishal in 1946) 

WUO • Gen«r\.HcvUbli\hed III |947) 

• 1 \0 • K\m\v 


Important National Institutes 

N,uu\i\.il insliuite of epidemiology —» Chennai 

• NaikmuI iiwtitutc of occupational health —»Ahniedabad 

• National institute for the pltvsicallv handicapped —» New 
iVlhi 

• National institute for the mentally handicapped —» 
Secunderabad 

• National institute for the hearing handicapped —» Mumbai 

• National institute for the Visually handicapped -* 
Dchradun 

• National tuberculosis institute —Bangalore 


Red Cross 

• Red cross was founded by Henry Dunant 

• In Red cross emblem, size of bars is equal horizontally and 
vertically. 

• Convened in Geneva 

• Misuse is a punishable offense. 


IMP. EMBELEM& LOGO 




•o: UNICEF 


S/RNTCP 


\o Protocol 


Examples of major disaster t accidental 

o Chernobyl disaster 26th apri ^ 1J4 ^ s u 7 j Sr‘ , °) * n 

release of radioactive material (1 . Cs • 


h/o nuclear power. 

Bhopal gas tragedy : 3rd Dec 19H4 
Fukushima Daichi: 11th March -0 


Disasters in India 

• Northern mountain region including the foot hills a p 
to —> Snowstorm, land slides & earth qua es 

• Eastern costal areas (AP, WB. Orissa) are pron 
Severe floods and cyclones. 

• Western desert areas are prone to -> Draughts. 

• In post disaster phase —* 

o M/c reported d/s is gastroenteritis 
o Measles vaccine is the vaccine rccommcnde 

• World's worst man made disaster is Bhopal gas b 



, Cla55‘< ication of d/S IIC ° 10> 


EX POINTS TO FOCUS 


3 


l °B°:Wh 0 




|p t e f,iaW " d by WHO & has been revised once every 10 

* 11 S fates 1 reV ' Sl0n voi u ntel contain reports of international 
SaS 3VOlU, Tiassificatio n , definitions & nomenclature 

* n fere nce ’ . ? is instruction manual and volume 3 

C°" . Volume * 

indeX ' 

c on' ainS 0 . c hapte fS in d. 

, Thc fe arC u49 are assigned for new diseases of uncertain 
y 9 9 niay be use d in research. 

e tiolo&y‘ 


■F In the federal structure of India, the state Govt, are responsible 
for execution of relief work in wake of natural disaste s 

4 - At the centre, the ministry of agriculture is the noda minis 

for coordination of all activities during a natural disaster. - 


11.17 


IMPORTANT MILESTONES IN PSM 


Logo: NQHp 


easures related to i global wanning (Green house 
; reducing emissions to <5.2%. 
ratosphere ozone is not harmful but it protect t 
irmful UV rays. * ^ 


V is ability to rapidly & effectively increase 
S lir ge w- ^ ofpe0 pi e , money and materials in the area 
live resoU ^ eS an em ergency. Key components of surge 
affected 4 S , s; g ta ff stuff. Structure, and System, 

capach)_. , term j s related to —F Accidents. 


IMPORTANT DATES AND DAYS 

• 30th Jan. 

• 2nd Wednesday of march 

• 8th March 

• 24th Mar 

• 7th April 


ritV lnLiuuw * ~ 

cap3 3 'S matrix' term is related to -F Accidents. 

• Uaddo 11 include : Droughts, floods, earthquakes, 

, Natural d‘ sasic 

t dslides, avalanches. 

M t practical & effective strategy of P revention &■ 
control . 

o Supplying safe drinking water 

. proper excreta disposal 
, Foremost step -F Chlorination of water bod.es. 

\ Deficiency of substance after disaster-^ Vit. A, C, anemia, 

pellagra. 


1st May 
1 st week of May 
2nd week of May 
8 th May 
31st May 

• 5 th June 

► 11th July 

• 1st July 

• 1 st week of August 

• Aug 15-Sept 8 


Anti-Leprosy day 
No smoking day 
International Women s day 
World tuberculosis day 
World Health day (WHO 
day) 

World labour day 
Malaria week in India 
Thalassemia week 
World red cross day 
No tobacco day 
World environmental day 
World population day 
: Doctor’s day 
: World Breast Feeding Week. 
: Eye donation fortnight 


A 
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*lli Sep 

''•It Oil 

H»ll. On 

2,kJ Ww, '^i-iy ofouoK, 

*-* ^‘plnnlH r 
I Glh ()c| 

Mil, Nov. 

IM Dee. 

I Oil, Dee. 


World Literacy day 
World Si|clit day 
World Mental Hcallli ,|., y 
World OivisiiT reduction 
<l.iy. 

SS«ir I< 1 Kabila day. 

VS'i>f lil Anaesthesia day 
Children's d.iy. World 
diabetes diiy 

AID s d.iy {remember 

A M> s: AU pee.) 

: Human rigis day 


1974 


• 1975 


Extended programme on Im^ 

Started. 


India became smallpox free. 


• 1981 


• 1986 


1st ease of AIDS was recog n ) /tv) 


• 1987 


• 1994 


1st case ofAIDS was registered j n 

Consumer protection act (COpR A j lnt,,il 


Mental health act. 



Transplantation of Human org ans 

Epidemic of plague in Surat. SAc * 


P* 




• 1997 


POINTS TO FOCUS _ 

A4o/r,r,rj, day is Z5N, Apr,/, malaria week in India Is In first wk 
f ^ mahirla mcinth Is June (Hrmcmbrr April, may June). 

. census In JBHI, conducted at 10 yrs. Interval at 

ofdecad Ui qUa ' ,er (March rndor ^t April) of the 1st year 

(I yi or population It calculated from 1st July (at the end of 
1st half of the year) 

Sample registration system (SKS) - Girth & death survey ore 
done at G months. 

----- to health concept was given by David Morley. 


IMPORTANT YEAR 


1998 99 


1 


RCH program & 9th five year p| an , 




• 2001 


• 2002 


• 2003-04 


National malaria eradication 
National Anti-Malaria Program (rg^T - 

National Family Health Survey . 2 ^>1 

covering 90,000 women 15-49 year 0 ^ 1 ^ 
Phase-ll of national AIDS control p^ 

effective. r ° Erar n 

------- 

Empowered action group (EAG)c^^' 
2 flQHoassist through 
pro gram for states more deficient 
demographic indices (UP, MP Qiha r S ° Ci ° 
Jharkhand & Uttaranchal) 



( • 3948 

•odia joined WHO as a member state, £51 act. 

| • 1951 

1st Five year plan started 

| • 1952 

Community development program, PHC set up. j 

I • 1953 

National Malaria control program. Family planning 1 
| program. J 

1 • 1957 

| Influenzae pandemic swept the country. > 

( • 1958 

| NMEP f 

1 • 1960 

School health committee 1 

| • 1962 | 

School health program \ 

National Goitre control program } 

Natinal Tuberculosis program (NTPJ ij 

1 • 3963 

Applied nutrition program I 

(with aid from UNICEF, FAO & WHO) j 

National Trachoma control program, I 

Extended FP program. 1 

• 1973 

Minimum need program. I 


Govt, announces National AIDS 
control Policy 2002 " ,cntit >nf 

National Health Policy 2002 announced 

National Vector Borne Disease Cont^j 
(NVBDCP) was started. It includes JE Pr ° era V 
DHF with other 3 ongoing programm^.^ d ° n 8u e J 


HISTORIANS IN PUBLIC HEALTH 

Edward Jenner Developed first vaccine for small 




Po **lerm 


Aristotle 
Charak 
Ronald Ross 
John Snow 

David Morley 
James Lind 
Walter Reed 


vaccination 
Father of Biology 

Father of Indian system of medicines 

Life cycle of Malaria parasite (Plasmodia) 

Studied Cholera, Father of modern 
epidemiology 

Growth charts 

Role of citrus fruits in vit C deficiency 
Transmission of Yellow fever 
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HEALTH programmes 



n tion and Control Policy 


irfi ovem..«cnl oT India) approved .1. 

H* ir , 0 02 fi<)11 bring about zero transmission rate or 
I, Arrive ' s ‘° o7 Behavioural Surveillance Survey - 

# by y^r - (cs in country between April-Sept. 

A '^icd ° ut in 3 ‘ 

n, mV transmission from mother to child. 

.yen" 0 " Ivirapine to mother and child has been 
» l ’ rL ' lL . dos c nCV Qct 2001 to II centres giving priorities 
S ir T j from |s * Tami | Nadu, Maharashtra. Manipur, 

5t3 6 prc valcnt Sla |a L 1 and Andhra Pradesh. 

jgam e strategy 

poll 0 * 11 r| r Global polio eradication initiative). 

, Give" b > GP preach of WHO. world bank & CDC. 
t conih‘ nC 

# CofP 011 ^, determination/diagnosis or polio cases, 

1 By 20 , nf lab virus, containing immunisation, 

contain 1110 " ol 
,, o planning- 

leg aC J |g switc h from trivalcnt to bivalent (OPV), 

2- ^ 2 °' ’ c 0 f||>V at M month of age. 

onl9s,opall OPV. 

3- By j s>vi(c i, jay was observed in India on 25 April 


• Impact Level targets of NUHM:- 

1. Reduce I MR & U5MR by 40%. 

2. Reduce MMR by 50%. , 

3. Achieve universal access to reproductive hca t ' > 

100% institutional delivery. 

4. Achieve replacement level fertility (1FR 2.1). 

National Rural Health Mission (NRHM) 

• Launched in april 2005 by GOL 

• It seeks to provide effective healthcare to rural P°P U a 

wilh special focus on 18 weak states 

• Utilizes village based ASIIA ( " Acreciitci! Sociu 
Activists" ) who would act as a link b/w the health centre 
and the villagers. One ASHA wilt be raised from every 
village or cluster of villages. 

• Impact indicators for ASHAare —»IMR,child malnutrition 

rates, no. of TB/ leprosy cases compared to prev. yr 

• RCH 11 (Janani suraksha yojana is included in it) •« 
integrated 

• The resource person for training ol ASHA under NRHM is 
ANM and AWW. 



2016 - 

t | ona l Urban Health Mission (NUHM) 

ill focus on Urban poor population, valnerable 

* 11 ' | (ion i^ing in slums, homeless, skeel children etc. 
^community health worker (ASHA) would cater to 

* rban poor settlement/ ASHA for 1000-2500 urban poor 


Janani Suraksha Yojna (JSY) 

• 100% centrally sponsored scheme launched on 12th 
April’05. 

• National maternity benefit scheme has been modified into 
a new scheme called JSY. 

• Under NRHM it integrates benefit of cash assistance with 
institutional maternal care. Cash benefits include Rs. 700 ( 
1400 Tor LPS) in rural area & 600 ( 1000 for LPS) in urban 
area. ASHA also gets Rs. 600 in rural & 200 in urban area 
for motivation 

• Beneficeries are —> all BPL women of >19 yr age lor lirst 
2 live births. In low performing states, benefit for 3rd child 
is also considerable if she wishes for sterlization. 

Kishori Shakti Yojna 

• Launched on 16.02.2001. 

• For unmarried adolescent girls (11-18 yr) who are BPL 
Covers all the blocks (6118) in the country. 


population 


covering about 200- 500 households; 


t Mahile Arogya Samiti for 50-100 households, 1 ANM for 
every 10.00° population & 1 Urban Cl 1C for every 2.5 
lakh population. 
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Beti Bachao Beti Padhao 


Beti bachao 
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fi lood Safety Programme -1998 


I |i71. inipiiiniaiitin 


J /f > cat ar . 

o Development of 50 pediatric 0p | )th tl *u t| , 
o facilities for early d/g and it „ r . 

« Setting up 20.000 Vn centres in r aUc,,| H;, ^ \ 

11 rur-.i 1 p( 

• Development of 25 fully operatic, a V 
Targets :• “ 

1. Listing ol blind persons aged 50 v 

2. Mapping of eye care infrastructure ^ ^ ^ 

| eye surgeon - 700 cataract snrg cr 

| eye bed - 50 surgeries per v ,. ^ pl?r k- 

i year '••‘r 

3. Cataract surgery rate up to 600 /Ioq 

3 years. ' >0 IX>p U |. 


I 


O'r rutioful HinxI safety polity, testing of every unit 
bl.«„i mandatory lor detecting infections like IIIV, 
r P«titJ» It, niiilaria and syphilis I rmn 1st June, 2IK)I it 
iiu.I, mandatory to test blood tor l|CV also 
!■> lint knt>*n to hr tranuntllcj hy UT 

Community Based Universal Health Insurance 
Scheme 

• I -luriclu-d during 2003-2004 

Bs premium tomes in three dillcrent types. 

1*1 Ke I per day per year for an individual 

til) Kv 1.5 /day per year lor a lainily of up to 5 members 

(•H) Kx 2 day per year lor a family of up to 7 members. 

ESI Act 

I inploycr contributes 4 75% A employee contributes 
I 75'‘« nl gross sala/y. 

• I tnployic gelling * 70 rupees/day are exempted from 
1 onir ihiitioi, 

Sliare ol stair govt is |/Hlh and of I SI is 7/Slli of the cost 
11,1 medical cate 

Hu iiinsiiiiuin duration lor sickness benefit is 01 days. 

I 'tended sickness benefit is given lor 30'J days. 

• I fdiaiitrd sickness benefit is given lor 7 days in vasectomy 
‘V N day* in iiibecloiny 

• /(‘i/i i <i,ni,/lu Shi,tank tui/y ,hi )n/nnii iK(ISK)) 

Ibis sclieiiic ol (Jiiemployiiient allowance was inlrodnced 
e f 01-012005. An insured person who become 
unemployed alter being insiiied *3 years, line to closure 
nl f.iclory/eslablishinciit, leltenchiiicnl or pcniiancnl 
invalidity are entitled to > 

Ihiemploynieut Allowance cqu.il In 50% of wage Iiu a 
maximum period of up in 12 months. 

Medical care I or self and family fiom I SI Hospitals/ 

I Jlspensarich during the petiod II* receives 
nncinploynienl allowance. 

Si'i aiional I raining pmviiled lor upgrading skills, 

I xpcndiiurc on fee>'lravellmg iilluwnncc home by 
I SIC 


National Programme for Control of Bllndnojs 
(NP CO) 


• I 


mgeis for lentil live year plan are 


T ( 


nfmncl surgery rule In 150/ laklt 








4. (lenderTo ensure >50% bcneR,*i. • 

5. Social class :■ Minimum 40% t;,^, , lf 

ST and minority groups. ’ S 

0. Economic criteria Block wise 
coverage of all villages and 60% 0 p _, 0 c n%u 

poverty line. ' rs< ' r 'H|i V j | J^ 

Organizations which are assisting j„ 
programme: World bank, WHO, Danish ' 

M/c cause of blindness is cataract. 


Vision 2020: The Right to sight 

• It is a global initiative to reduce prevent -1 
blindness by the year 2020 ** ^ : 


X 


M 


and 


117/0 /niiyiiiiiiint‘ Includes .5 discau 

20201 




I rachcoma, Oncocerciasis, Refractive.-,. 

, ^ I I tl|*V D - 

blindness [ mnemonic - T()l<Ch| ' ’**(liiu 

liiilitin /irnyruniinc in< hides (In,Han |* (s 


u, "i 20Joj 


Cataract. Refractive errors. Childhood blind,,!, 
blindness, (ilaticoma, Diabetic reiinup,„| ) ,lSs ‘ ( \ 
trachoma and onchoccrcariasis). ^ l^cU 

National Framework for Malaria Elimln*u 
India 2016-2030 tion 1n 


• dual- 

(1) Eliminale Malaria (Zero indigenous case i 

the entire country hy 203(1 S * lr 

(2) Maintain Malaria free status in areas w| K . r . 
transmission has been interrupted and ^ 
iiitroiluclion of malaria 

• Objectives 

1) Eliminate nialria from all slates /l )\. 

2) Reduce the incidence of malaria to less i| mn | 
1000 populalion per year in all stales 5c u |s 
districts hy 202*1, 


transmission of malaria through 
, jndi6 er,oU _- 
.rrop* kv 2027. 

^‘ntW^^cstabli^mcn 1 

vc-n 1 where¬ 


of local transmission of 
<n, " V . 0 l rt " CSlJl "| t *re it has been eliminated & maintain 
» «“■» by 2030 & beyond. 


r Control Programme 
I \f 

.Wf 3 i .„„uc fdaria, JE, kalazar, chikengunya. 

cfi n« l3,i3 ’ 


™*,| 

itialjfn l 
tj- 


Cas c [Sl 

Kit 






N VBDCP 


NLEP 


IFOCUL 


3 


Hpoat itis-D vaccination in June 2002. Under 
,adinC “ eCt Hepatitis-B vaccine is being administered to 
,his P llot pr °' wit h primary doses of DPT vaccines on 6th, 10th 
IP f 0 ntS al °^ ek T his project is already running in Delhi&NCT. 
a nd J 4fft * y j s carried out by an independent agency. 

* Survey c Mission", New Delhi in the seven high endemic 
.The Lepr ° . UPi MP, Orissa, West Bengal, Chattisgarh, 
states of o" > 

Jho rkliancj ' . 0 f human organs act was passed in the year 
} vo <\spl° ntatlon J 

Millenium Dcvdoumeit Goals ( MOG) 

•J in Sept. 2001 -Targets to bo achieved by 2015. 

* pTrectcd towards areas of development and poverty 

eradication. 

n contain 8 goals, 18 targets and 48 indicators, 
j 3 l ^ uls> s targets and 18 indicators are directly related to 

health- 

« Could ore 

o Eradicate extreme poverty and hunger 
„ Achieve universal primary education 
. Promote gender inequality 
„ improve maternal health 


° Reduce child mortality 

° Combat HIV, malaria, and communicable disease 

° Ensure environmental sustainability 
° Global partnership for development. 

• Tenth five year plan was launched in 2003.11th FYP vs as 
launched in 200 9. 

Sustainable Development Goals (SDG) 

1. No poverty 

2. Zero hunger 

3. Good health and well being 

4. Quality education 

5. Gender equality 

6. Clean water and sanitation 

7. Affordable and clean energy 

8. Decent work and economic growth 

9. Industry, innovation and infrastructure 

10. Reduced inequalities 

11. Sustainable cities and communities 

12. Responsible consumption and production 

13. Climate action 

14. Life below water 

15. Life on Land 

16. Peace, justice and strong institutions 

17. Partnerships for goals 

• Goal 3 is direct health related, some targets under it are: 

° (0 by 2030, reduce MMR to <70 per 100000 live births 
0 (2) by 2030 reduce NMR to 12 and U5 mortality rate to 
25 per 1000 live births 

° 0) by 2030 end epidemic of AIDS/TB/Malaria and 
neglected tropical diseases and combat Hepatitis 4. by 
2030 reduce by 1 /3rd premature mrtality from NCD 



NREGA 


100 days/yr work (unskilled manual work). 

Job card valid for <5 yrs. 

I/3rd ol total employee —>female. 

Allotment of work within 15 days, within 5 km. If outside 
this limits give 10% wages. 

Gram sabha will identify the work. Panchayat will plan, 
implement & monitor the work. 

’ Wages 133.8 / day payment for work by central govt. If not 
able to gel works then state govt will pay. 
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G uarantee*AcV2005 ^° na * RUfal Em P ! °y ment 

Pfogrammc^b' ^^ tramcwork for v,a ? c employment 

housi-K m ^ ^ *° uncm P'°> ed adult member of rural 

die* r. c ^ nsis, ‘ n S °f unskilled manual work within 15 

* . * appllcall0n for work with wages & within 5 km 

radius of the village. 

,p HS Standards revised 2012 

At Subcentre 

ypc f l° s c to higher facility or there is very low 
C deliveries or if there is not adequate space & 

m p ^> s *cal infrastructure for conducting deliveries. 

ypc II.- Conducting around 20 deliveries in a month. 
Il'cy are provided with all labour room facilities and 
equipments including New horn care comer. 

Slafr at Mibecntre (3,000-5.000 population) 



ANM 

(Health 

worker 

female) 

Health 
worker male 

Staff nurse 
or ANM if 
staff nurse 
N/A 

Safai 

karmchari 


(Part time) 


l(Full 

time) 



& GDMO of Ayush also included. E\ 
25 & recommended is 46-52. 


• is H 


s, ifr. 


RMNCH+A 

Reproductive. Maternal, Neonatal & ^ 


health. 


Mu, 


H, 


Emphasis on continuum of care. 5x5 r x \ 
has been developed which lists 0ut C 'l^ 
interventions under each of 5 pillars. ^ 

• New Interventions in RMNCH+A \ 

1 skilled attendance at birth. 

2. Mother & child protection card. 

3. Maternal Death Review. 

4. Web enabled mother and child tracking 

5. Community based advance distribute * 
by ASHA/ANM. 

NavjatShishu Suraksha Karyakaram 

• Training programme for durations of 2 a 

AN MS & nurses at health facilities ab 0ut ^, S f ° r 

• Home Based New Bom Care ASHA mak ' Sb0rtl 

postnatally on day 3,7,14,21,28,42. Asha 


hasiscs on 7 *Cs’ - coverage, content. 
^rJ" 1 ' 010 ^fnunication. counseling, clinics and 
!*<■• pities- c ° n j cs interventions that are community 
* £ of n ^ c nC e ' 11 education. WIFS. Menstrual hygiene 

^ « uch 3S 


b based surveillance (Nikshay) 

, ,$a* ea transitioning to case based web 


s vsi 

of 


% 


X, 


jU r' eilla, ^ C an d reporting. Epi-lnfo based Epi-centre 

‘ d f^ ord, ° r electronic data transmission. 

^ ^ jndia, MOHFW has banned import, 

flazv’ tte 0 distribution and use of the serodiagnostic 

# ^ S3 

*t-o 

stk iis f0f llancc purpose, JE is commonly reported 
'c f^ ^ C ‘ in , of Acute Encephalitis syndrome (AES) 

• jet tllC hCa ' of AES- is clinically defined as a person of 
£> n,t '°; y tirnc of the year with acute onset of fever 

* tty a - e ' St ^n mental status (including sy mptoms such as 
^change‘ o ri e ntation, coma or inability to talk) and or 
t . 0 nfus'° n - f seiz ures (excluding simple febrile seizures). 




n! 

‘•2S(|' 


of Rs.50 per home visit, amounting t 0 a . . , 3 >n 

^'ofRs 

Rastriya Bal Swasthaya karyakaram 

• New initiative aiming at early identifier 

intervention for children from birth to |g ° n Ai 

4 ‘Ds’—defects at birth, Deficiencies^ J C ° v \ 

Developmental delays including Disability 
screening and early intervention service '" hl,d 


{ 

liejk 

envisages to cover 30 selected health ^ 
screening, free treatment & Management. " IOlu 


,.e' v0 

nA cpivU° 12 - 2017) 

A® 5 , ra-e in high risk group 

^ f0,c0 

I ,DllS bu tion °f clean needles and syringes 
prevention and management 
(b) ^Substitution therapy 
( cl °!\ e with detoxification/rehabilitation services. 
(d) Ll "r?T__ + provision of lubricating materials 
J. provisions of female condoms on pilot basis. 


Prong 2 Preventing unintended pregnancies among 
women living with HIV. 

Prong 3 Prevent IUV transmission from pregnant women 
infected with HIV to their child. 

Prong 4 .-Provide case, support and treatment to women 
with HIV, her children and family. 

1 Early infant diagnosis using HIV-DN A PCR at 6 weeks of 
age, repeat testing at 6 months, 12 months & 6 weeks alter 
cessation of breast feeds. 

• Continuation ol 111V status of all babies at IS months 
using all 3 antibody (Rapid) tests. 

• Ensuring initiation of contrimoxa/ole prophy lactic therapy 
to intunls starting at 6 weeks and continuing up to IS 
months ol age or until confirmatory test is done. 

• From 1st June 2001-5 Mandatory test of blood for donation 
in blood banks. 

1. HIV 

2. Hep 13 

3. Malaria 

4. Syplilis 

5. Hep C. 

Surveillance ol H1V/A1DS components:- 
1. AIDS case surveillance 
2.111V sentinel surveillance 

a) ANC setting 

b) STD sites 

c) Service points like dead diction centres, drop in 
centres, satellite points. 

3. STD surveillance 

4. Behavioural surveillance 



ppTCT 


At Primary health centre (PHC) 

• Type A With delivery load <20 deliverics/monlh. 

• Type II With delivery load >20 delivcries/month. 

• Slafr al PI 1C (20.000-30.000 population): Existing staff is 
12 per PI1C & recommended staff is 13-14. 

At Community health centre (CHC) 

• Upgraded as 30-50 bedded hospitals. 

• Specialist from general surgery, physician, obstetrician, 
paediatrician, anacsthcsisl, eye & dental surgery, GDMO 


Intensified New born Action Plan 

• Launched to reduce deaths among children v 
of their birth. 

• HS goal was to achieve single digit neonatal 


2013 WHO released new guidelines based on 




still birth rate by 2030. 

Rashtriya Kishore Swasthya Karyakaram 

• Lauched in 2014 to improve health of adolescent 
19 years). This programme aims to cover girls 
in urban & rural arears, married and unmarried 
affluent. ’ P ° ori 


i June Zvu c uuovu vii 

* ,n h ^“updated guidelines for prevention of parent to 
child transmission of HIV using multi drug anti-retroviral 
crimen in India.” 

.fflst i an 2014, all HIV +ve pregnant women will 

* £ s iarted on Tenofiver (TDF) 300 mg + Lamivudine 

( 3 TC) 30° + Efavirenz 1 EEV ) 600 m S lifelong and all 

qiV exposed infants will be provided one dose of syrup 
Ittevirapine daily for a minimum of 6 weeks followed by 
Co-tri moxazole prophylactic therapy. 

, four elements integral to preventing HIV transmission 
among women & children are- 

Prong It- Primary prevention of HIV, especially among 

women of child bearing age. 


National Iron Plus initiative INIPI) 

• Dosage schedule for various groups 


| Beneficiaries 

Dose & schedule of Iron +FA fl 

1 Children (6-60 months) 

20 mg elemental iron + 100 pg folic 1 
acid biweekly 1 

| School children (5-10 yrs) 

45 mg elemental iron + 400 pg folic l 
acid weekly | 

I Adolescent 10-19 yrs 1 

100 mg elemental iron + 500 pg ii 

folic acid weekly | 

1 Pregnant women &. 

1 nursing mothers 

1 100 mg elemental iron + 500 pg l 

folic acid daily prophylactically !i 

starting at 14-16 wks of gestation l 
for 6 months during pregnancy & 6 1 
months thereafter. | 
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i MtlditioH' Kunniul dcwunmng for .ill witli allxndjzolc 
‘ I < »icpl in chlldivu licliiw I year* of age. 

Target* for 12th plan in Rural drinking water 
* u Pply scheme*:- 

I Mivnk- houvcliold* vviih vale piped drinking water 
'“‘IVb *d al Irutl 55 liiio jxrr capita per day. 

Al It ,im Vr « n| rural |x>]>ul.itioii in die country will liave an 
‘•ne%s In 55 l |'( [> pijHiJ w.iief supply willnn iKMJvriwjId 
piciiiivex or within 100 melfcs radius from households. 

Al le.isi 15% of rural population lull have individual 
household connection as against I 3% currently. 



11.19 

. M/c cause of preventable 
_ Vit A deficiency 

• Micronutricnts are : Vit A. C a. J, | ror)> 

. m non-paralytic pol.omyel.Us DTK are , 
family welfare prog/am score of , a 


• In 








<H 


Global Hunger Index (GHIJ 

• lool to comprehensively measure and track hunger 
globally hy region and country. It combines three equally 
weighted iiidioiloiri into one index 

I Under nourishment 

2. ('hiId underweight 

3. Child inoruhly 

• (Jill -(Proportion of undernourished population + d" 
under weight • child mortality in %p3. 

National cancer registry programme 

lutlinlcd in |dX2. Two types of registries: 

1. Population based cancer registry 

2. I iospital based cancer registry 

National Non (,'omimmicahle disease cell (N( JJ) wil 
responsible for planning, monitoring & implementation 

(1) National programme for prevention A control o 
Diabetes. CVI>& stroke. (NPCDC S) 

(2) National programme lor health care of clda y 




v xie 


lii/nc 


Miscellaneous 

• hu/u.i (nuu(hi Siitioihil Old dfli’ffusion st . 

Launched in 2007 to provide monthly pension to pcopc 
> 65 us and living below poverty line. Amt to c pat 
central Govt is Rs 200 per month to each beneficiary. State 
govt is expected to pay the equal amt. 


ii if D 9 OCRs, 18 -Condoms 

Living standard of people is assessed by : 

Most universally accepted indicator of (w, f 1 
. Herd immunity may be determined by : J : % 

( serological epidemiology). % 

. Hospital statistics provides only nurj) ^ - 

denominator. * Tf/ 

• Regular reporting of health statistics is <j f 
understand die trend of diseases. - h, 

» Time taken for any project is estim^ , 

analysis (CPM) ' 

► McKeon study on tuberculosis concluded n 

environmental factors responsible for ret j Ul * 
of773 in 17th century, 
i Spumm expectoration specimen 

examination of->MycobacteriaJegi 0neI| y 
carinn. % 

According to WHO blindness is visual acuity< v 

equivalent (Snellen). ^i-, 

for detection of missing contact (hidden casts) 

surveillance 

Total morbidity is best assessed by => active S(lrv „ 

Water requirement per day => 150 - 200 L ( w ii^' ^ 
drinking water per head) H 

Per capita space for students in a classroom ^ j ( j 
M/ c problem of elderly -> Visual im pa j re ^ 
Locomotor disorder. 

Indian factory act 1976 - Hagassosis is NOT 


V*. 

N 


Bioterrorism 

• Most important and potential organism is -+ Small 

• Other imp organisms, which can be potential 
spread of bioterrorism are: 


Pm 




I s’tfr 


Plague, TB. O-fever 

A nthr^*' key pox. Encephalitis viruses. 

, § m 3 * 1 

Cl nf staph. Botulinum, Fungal 

P° ,h 11 " PERT 

9 / *\ ka no'V s,s the longest path of a given project 
ref" f t0 

> ^ __ horsefly- 

fihf eCl ‘° do not apply to following body fluids 
^ ...rOUtion L ,_ m _ fnem nasal serrptinns 

* u „ 5 4*1 


,/ pteC° UVL '' vjsjb , e blood -faeces, nasal secretions, 
- r conta,n r V „rine. vomitus breast milk, saliva. 

. eweot. te ’ —- 





Reduviid bug 


EH SOME IMPT. NEGATIVE POINTS 


• NOT included in health sector planning (Govt policy) -*■ 
Nutritional & food supplements . 

• Vaccination not required for international trave 

Typhoid. 

• NOT a component of Health Policy and primary hea t 
care —> Medical education . 

• Iceberg phenomena is NOT seen in —* Chicken pox. 
Measles 

• Subclinical infections are NOT common in —• Chicken 



pox. Measles 

• NOT included in extended sickness benefits in ESI 
Syphilis & acute diseases like malaria 

• NOT covered under ESI act — Educational institutions 

• NOT used as larvicide—♦ DDT 

• Resistance to DDT is NOT shown in —* Phlebotomus 

• NOT indicative of fecal pollution of water —* Staphy lococci 

• NOT an indicator of Pollution of water —» Fluorides (FI) 

• NOT seen in cong. rubella syndrome —► Renal anomalies 

• Healthy carriers are NOT seen in —* Pertussis 

• NOT indicator of air pollution —» H, > Co, 

• NOT a duty of TB A —+ Administering TT 

• Mass chemoprophylaxis is NOTindicated for — Scabies. 

• Vaccine NOT indicated for elderly — Measles. 

• NOT a way to eliminate bias —* Multivariate analysis. 

• About mass communication NOT true is —* it suits local 
needs 

• NOT a zoonoses —» AIDS 

• NOT included in 1MCI —* Neonatal tetanus. 

• Services NOT provided bylCDS—♦ Vitamin A prophylaxis. 

• NOT a cause of indoor pollution —* Mercury vapours 

• NOT an indicator of nutritional status in community —► 

The proportion of pregnant woman with Hb < 11.5 gm“ o 

• Health status of a child <5 will NOT be adversly affected 
by —♦ Maternal Hb > 11 gm% 

• NOT an example of analytical study —» Field trials 

• Socialization of medicine does NOT leads to —* Ensures 
complete utilization of services by all the people. 

• For which intervention unit is NOT an individual —* Health 
education. 

• NOT a part of primary health care —* Cost effectiveness 

• NOT a synthetic pyrethroid —* DDT 

• Sputum can NOT be disinfected by —»Chlorhexidine 

• Was NOT a factor for Small pox eradication —» Cross 
immunity with animal pox viruses 

• NOT true of redcross ambelem —*■ C/b used by UNO 

A 
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0 M rO*rni v»<rf/r l-orr* doc,ivs loolrol pfogMrrirnc 
fn/r/tn fnafarM. ckmine, lihn.i.JI . Ii»ikr-ii/<ir. 

f h’ftrtaoo/i 
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UJ-*rrcuUr.><. resitCar.1 in vitro to 0. c ef r A 


7 V . 

r-i>. 


nPrr.picm. with or without reti-.t^r.c*; ( r> .' ’ ' 1 -" 


^7'/;- '".i 

r *r j 1 


White d c it AJftS 
'■tf.I.Kf it situated in >isypur. 
pajiv yandhi chramik kalyan yojna 2 t/y 
r^TKal for which an insured r-crv,n a . ^ n-.> 

f 11 >0^11 y *> 

draw unemplr/ymcnt allov/ance during hr ' t? ''- 

employmerit, is 12 months, fhe al!o> -. ' Cr ' ,lr; :r- ' 

in r.ne s^ll or in different spells of not | c " 11 V- “ 

f ell culture vaccine of rabies is g, Vcr ' ■ " 

deltoid/thiph in children. Ir<,f?lf ' , -7|>,. 

M'c cause of U5 MR is respiratory inf cu , 

Surge tujHirity in disaster management i -v!' 

and effectively increase the resources ,.r ' I ‘' u "r 


: “ — 

# ^ ^ of self governance of block, level? 


followed for hospital 


inform- 


■ Ans. 


pjf ^ a 


7irrosoI is 2 -5 microns. 

# 5ize° f A fe>er t ,n dOOmtr is kept free of vector breeding. 

* UjYe 110 * Amends minimum number of 156 holes in 

, ner inch square area. 




S. 


< SI ^ fmosqui'» isl - 2 ' , ’ il ' !ihr 
. 5H° fhouse fly is 4.5 mileshr (7.2 kmhr). 

• SP^A.indnv is 0.65 to 0.7 rrv'sec. 


or 


rcup| ; 


and material in the area affected bv >r ^, , 

7 ,in crii Cry "* I 


components arc : Staff, stuff, structure -ir i ^ Cnt 7 r 

1(1 system ‘ 


Hf/iornlffutffunn ds/cpornitliic is epidemj c v H ’ ,n 
Ifcallli education changes behaviour 


Pritna 


rT1c lht<J 




Alina ala conference gave the concept 11 
tare. ’ 

I ohc iicitl requirement in pregnancy is soq 
Screw Iced technology is a dry thenn^^ 5 
hiomcdical waste disposal. 

•South hast Asian regional office is in _n cvv h 
R fA is in/c in children and young age group (o' 1 ’ 
Adiponcctin isconsidcred a "guardian angel ad, $ ^ 
for its protective role against various ob^^, 
pathogenesis Including breasl cancer. 

K Dcode for unknown diseases is "lj" 

In Mouthing powder available chlorine is 33 % 

I:ye Donation I ortnight is from August 25 io S c 


j of sandfly 

t V*. . factor for kitchen should be >10% & for li\in« • 

. w u f g% . *■ . 

r00n1 'oality ' n ,ndia is controHed b > central pollution 
* Aif q 1 board (Ministry of environments and forests) 
-:;.^.oacv=.o P 
. CWPi! 15-20 yrs 

# Asbcstosis is 10 yrs 

# S iiicosis is 10 months to 14 yrs 
, Smal'P 0X vaccine —♦ Jenner. 

Chicken cholera vaccine — Pasteur. 

Anthrax vaccine — Pasteur. 

Chicken pox vaccine —► Michiaski, 1974. 

' Ronald Ross — Anopheles 
, Lavcran — Plasmodium 

, Caloric requirement in Urban is 2400 Kcal and Rural is 
2600 Real. 


i ~e range ter 
index t BMIl for Vium. 
lSd-23 Vg. m2 
BX*1I Cuicc tor oiiait tiu. 

<152 L’nierw eight 
1^2 - 13 4 Healthy werg 
24 - 26.4 Overwe*..r!it 
>2“ Obese Xrs. 1S i-1- 4 

1 Unmet needs for which, ice-crr according to nar.cna. 
family health scrv ev —• nil adolscent 

• Hep aims E ouihnmk. arfectmz 3C*ldO poepe in dclhi in 
1955. 

• Outbreak, in \ c * Cl 4-45 hi Surat — plagrue 

• India is in late expanding phase of demographic cycle 

• Pasteurization, test used is —- phosphatase test 

• Insecticide used for phlebotocnus — DDT 

• Number of in patient beds m PHC-15 

• The mode is the value that appears most 

• Exponential growth occurs when the growth rale of the 
value of a mathematical function is proportional to the 
function’s current \ alue. 

• Pre planning need to consider -revpiirmeent in community 

• Malaria parsite discov erer-Charles Louis Alphonse 
Laveran identitied the parasites that cause malaria and Su 
Ronald Ross discovered how the parasite works. He also 
identitied that the parasite is present in a particular genus 
of mosquito, the .Anopheles. Both men won Nobel True 
for iheir work. 

Sanguinarine inhibits Na'-K* transmembrane prolei 
function. 

• Female health worker per population 
tribal area —> 3000. 

Dukoral is a monovalent inactivated vaccine It protects 
against travellers’ diarrhea caused by E. coli as well as 
from cholera. 

• World health day on April 7. 


.un 


5000 and for hillv. 


Scanned by CamScanner 




Statistics 



A L T E N D E N C Y 

• TUf, t* - 

Of a dm ,endcnCyB of a dala set is the average 
mode etc^' 1, 3S dc *" mc ^ ^ dlc ar 'thmctic mean, m< 

Measures of "central tendency" are:- 
° Arithmetic mean 
° Median 
° Mode 

° Geometric mean 


Mean 

Arithmatic Mean 

• Arithmetic mean (simply "the mean" or "average") is the 
sum of observations divided by number of observations. 
Mean is the quantity obtained by summing two or more 
numbers or variables and then dividing by the number of 
numbers or variables. 

• Most useful statistical average when performing analytic 
manipulations. 

Zxi 

n 

• Sensitive to an extreme value in series. 

Geometric Mean 

• Geometric mean is a special type of average where we 
multiply the numbers together and then take a square root 
(for two numbers), cube root (for three numbers). In GM 
log of values is calculated then then arithmatic mean is 
calculated and antilog of this is GM. 

(used only for +vc value) 

GM = V X|X:Xj . *n 





range of mean ± 2 SD 

mation' 


is lhC 1 concerning scatter within scries. 


fr o' 1 


A/easure of spread of dispersion around mean. 

Most frequently used measure of deviation. 

Sum of squared deviations from mean / No. of value-1 


Mode 

• Most commonly occurring value in 


a disirik 

Most fashionable (frequently observed lll '<»n r r 
observations. “'“'i.JV 

Useful in practical epidemiological \ Vor ,. \ 
incubation period), business statistics ^ a,c U| s ,j 


Most difficult measure of central t e , J( / ( 


X, 


mathematically, 


c,,c .'- to 


Hi, 


Mode is roughly equal to mode = 3 medj an 




\ 




Median 

• Data's arc first arranged in increasj n.. 


an 


fiLjje 


and the central value (5th value in a 

.. . p , Of Q 

median. In case of even numbers of total Va V 
average of 2 middle most values (5th and^^t ]r 
median. 6 th v al Ul ' 


It corresponds middle of quarti| Cs 


% 


percentiles. 

MEASURES OF DISPERSION 


and 


nVl <id| 1 . 


Range 


>D« V 


[atlon 


,i,.. values which divide the whole 

^ ^".oCcq-at ram. 

. ^ untie" 1 1 , va iucs below the first quartile and the 


SD or 


” = j Z(X ~ X) ' 


(»i-I if juniple size is <J0) 


Used when sample size is large. 

If the all variate values are the same. SD = 0. 
SD least affected by fluctuations of sampling. 



STATISTICS 


ft* 


s [d3 


■ Q1)/2 


The scattemess or variation of observations 
average is called the dispersion. S r ° n ' ih^. | 

There are different measures of dispersion lik e . 
o Range 

° Quartile Deviation (Q) 

° Mean Deviation or Average Deviation (MD) 

° Standard Deviation (SD or o) 

0 Coefficient of Variation (COV) 


The simplest measure of dispersion is the range 
The range is the difference b/w the min™ and maxm Va | 
in a group of observations (consider midpoints ofeul* 
of data when grouped data are taken). 


Range = Max m value-Min m value 


wn as quartile deviation. So the number 
• s quarfW ^ q|, Q2, Q3 . So 25% values are covered 
» , -ierc c P lS ° r<? . values are covered b/w Q1 to Q2 

pf ,n nl. nCXt 

> l ° Q .... 

fld 5 ° ° n ■ Ql divides a distribution in a ratio of 25: 75 

p-fSt<l ui,rtl,C i e Q2 divides a distribution in a ratio of 

* Second c I u3 ^ 2 js equivalent to median 

, 0 50- ThUS 1 , q 3 divides a distribution in a ratio of 75:25. 
0S(P* '‘ en * leS> 


Co-efficient of Variation (COV) 

• Ralio of the SD of a series of observations to the mean of 
the observations. 

• COV is Unit free measure of dispersion. It is expressed as 
percentage. 

• COV = x 100 or COV = x 100 

• COV is used to compare relative variability of 2 
distributions. 


POINTS TO FOCUS 


2 


c<" 


filcS 3^ • § 

* per** 0 i n(T order which divides a distribution into 100 

* „iscenuiiie'- 


values in a series of observation arranged 


in an 


asc 


^ SO is m/c and most appropriate measure of dispersion 

Standard error of difference b/w 2 means is observed by —> 
Interquartile range 

^ St andard error of difference b/w 2 proportions is observed by 
—> SD. 


e<,U31 Pa n ,y used in growth charts. WHO growth charts 
, a*" 1 "®? percentile as upper line of growth curve while Variance 
uSeS ^ ntile for lower reference curve. 

3rd pcrc 


Terk "" , a distribution in 3 equal parts 


rtile 

, Divides i 

an Deviation (Average Deviation) 


Measures how far a set of numbers is spread out. 

If all the values are identical, variance will be 'O' zero. 
Homogeneity of variance is tested by using ‘F 1 test . 
Sum of squared deviations from mean / No. of value-1 
£(X - x) 1 - 


V = SD : = 




n- 1 


Mean absolute deviation. 

' e 0 f deviations from arithmetic mean (average of 
' ^solute differences). 


SD is the positive square root of variance. 
SD = ^+V~ 


MD : 


Z(X - X) 


Standard Error 


, Used when number of values or quantities are small. 

Standard Deviation (SD) 


«ik 


. SD is defined as the square root of the mean of the squared 
deviations of individual values around their mean. 


• The standard error is dependent on the size of the samples: 
Standard error is inversely related to the square root of the 
sample size. 

(SE or a_) = °/— 

, X / vn 

(Where 'o' is standard deviation and 'n' is sample size], 

• Results of large studies or surveys are more trusted. 
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S ‘ andar <l error of estimate 

'■"Uic Of he accuracy or predictions 

°cm = yiEZH = 

2 s <ore (Standard Score) 

crro rs ^ CiJ ltu]atcd in terms of the number of standard 

Doniit ^ " IC ^ a iam Pl<-* mean lies above or below the 
Population mean 

Calculated for normal distribution. 

7 = .X - a - 

~ now becomes z ** I 1 . 

o. 

Estimated Standard Error of the Mean 

- e 

'vlierc S is the sample standard deviation 



Ml M^RES OF SKEWNESS 

Skewness helps us to find out the direction and extent of 
asymmetry in a series. 

Ihere are different measures of skewness like: 

Karl Pearson's skewness co-efficient 
Bow ler's skewness co-efficient 
° Kelly's ske w ness co-efficient 


Karl Pearson’s co-efficient of skewness 
• 2 types:- 

° Pearson’s mode / 1st skewness co-cfficient 
CSj «• Mean - mode/SD 
° Pearson's median /2nd skewness co-cfficient 
CSj “ 3 (Mean - Median)/SD 


Concept of Skewness 

• Skewness means 'lack of symmetry'. Skewness gives us 
an idea about the shape of the curve which we can draw 
with the help of the given data. If in a distribution mean 
= median = mode, then that distribution is known as 
symmetrical distribution. 

• If in a distribution mean, median and mode are not same/ 
coincide, then it is not asymmetrical distribution and it is 
called a skewed distribution and such a distribution could 
either be +vely skewed or negatively skewed. 


Central Tendency in Various 


Distribution 


Normal (Gaussian) distribution 


Right (positive) skewed 
distribution 



Mean:, 

Left (negative) skewed distribution V| ea 

___ ^ ^ 


Mean 5 M 
(all 3 Went,. 


POINTS TO FOCUS 

^ In a distribution with extreme values (o~ u 

- Mean is the most affected measure < 

- Mode is least affected ' '^ mr °l 



-Median is most preferred (robust) 


'heoj 


tendency because it is less sensitive to e/ 0 f 

when extreme values are part of data °b w \ I 

-t. 


MEASURES OF CHANCE 


Characteristics that are used to measure C h a 
o Probability 3 

° Odds 

° Likelyhood ratio 


Hc C 


ar c 


:of, hec har 


Probability 

• Probability of an event is the measure V1 , n 
event will occur as a result of an experiment 
of an event A [P (A)] is the number of w a 
occur, divided by total no. of possible outcom^" 1 ^ 

• Probability ranges from 0 to 1 i. e . j t can Cs ' 

zero or more than I e K f 

• Probability rules: 

Rules of addition: 

For mutually exclusive events (events which ar 
on each other for happening e.g. tossing a Ji ^ 
total = P(A) + P(B) ‘ n Nl 

Rules of multiplication: 

For 2 or more independent events P (total) = 
e.g. throwing 2 dieces. 


; P(A). 


Pit. 


Odds 

• Odds are 


k. 


rrv/(l' Probabi,ity * 
^rr° bab Qjdi / ( l + odds) 

> Likelihood ra.'O 

,(*1^ -r-.> 


x Pretest odds 

d ^ U 7odJs " ' Ul .7urcnce of lung cancer in a man is 
. jiiiv O' 01 - .. ../Mill! be 1.5 


0.60 


In tbc positively skewed distribution the frequencies are 
spread out over a greater range of values on the right hand 
side than they are on the left hand side. 




# jfPXjs (° T l ^ Cn ,,s product ratio or relative odds 

lh cfl V, (OIV ° r r j.ie that cases were exposed to a risk 
Ji'" 1 -„ ( ;o of 0005 


Negatively (Left) skewed Distribution 


t* n "°,|,at control were exposed 

r ^dO rIolhC .-r^R > * (r> ssoc ' a,cd l’ = ' n ° ; 




if OR 

•fleet 


association, or 


0" „, c cti vcC strength of association in a case 

^lP r °' dto^* asure 





s 


STATISTIC 1 


(0® 


tr» 


,1 study- 


/ I \ 

Mean Median Mode 






DISTRIBUTION 1 



■ 


Pj5 


tbI£ 


uT |ONS. oF 


rj cal Dis trlbutlon 



The value of the mode is maximum and that of the mean 
is least, the median lies in b/w the two (As in the above 
diagram ). Mode > median > Mean. 

In the negatively skewed distribution the frequencies are 
spread out over a greater range of values on the left hand 
side (tailing on the left side) than they are on the right hand 
side. 

If more outlying values are smaller than the rest, data are 
said to be skewed to the left or negatively skewed. 


I POINTS TO FOCUS 


1 


•f- In general if the curve is skewed, the mean is always towards 
the long tail, the mode near the short tail and the median 
somewhat between the two. 


in a S> T“ c o*incide (As in above diagram ). 
fld m ° 6 . 0 j- t | ie frequencies is the same c 

£ 2 £p° io,oflll, “ urve 

ively (Right)Skewed Distribution 


niine 


Mean=Median=Mode 

■trical distribution the values of mean, median 


anu u ,v ’~ 0 f the frequencies is the same on both sides of 
» The sp rea r t | ie cur ve. 


chance of frequency of occurence fif | 
characteristic relative to its non-occurence. 1 

• Expressed as a ratio of occurence to non-occurence 



/ T 

Mode Median Mean 


• The value of the mean is maximum and that of the mode 
is least the median lies in b/w the two (As in the above 
diagram ). Mean > median > mode. 


Normal Distribution 

• Also k/as Gaussian distribution or standard distribution. 

• It is distribution of values of quantitative variables. 

• Curve is perfectly symmetrical, smooth and Bell shaped. 

• Mean, median and mode all coincide. 

• Total area of the curve is 1 (100%), mean = 0 (zero) and 
SD - l. So variance = 1 (variance = SD 2 ) = l 2 = 1 

• Skewed deviation is 0 (neither skewed to Lt nor to right). 

• Distance of value from x is called relative deviate 
z = (x - x) / o 

• The spread of the frequencies is the same on both sides of 
the center point of the curve. 

• ~ 68% of the values (observations) fall within 1 SD of the 
mean, 95% of the observations fall within 2 SD from mean 
and 99% values fall within 3 SD from the mean. 

0 Mean + 1SD (p + la) covers 68% values 
° Mean + 1.96 SD (p ± 1.96 o) covers 95 % values 


A 
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0 ll,ri ' 2S,) 0» 1 2o) covers 95. <15 % values 

* Star | P ' ,n * 1 3c) cover* W.7% values 

ru ,r< * hu\eU on normal distribution arc k/as 

Parametric IcM*. |W arc 
" SPhIciu y , C<>1 

" A NOVA - test 

^ f ' L ' ivV(i/Lof J Normal Distribution 

* Asymmetrical dislriliul ion. 

* Described earlier. 

bimodal Distribution 

* I vvo hiirnps arc llicrc. 

* Mode - 3 median 2 mean 

lliniotftil distribution of uyy and incidence <>f Ms is seen 
in Hodgkin's lym/ihonut. leukemia, nasopharyngeal 
r arc i noma and female breast carcinoma 



Binomial Distribution 

• Probability distribution of possible outcomes from scries 
of data when there are only two mutually exclusive 
outcomes arc possible, e.g. success or failure, boy or fir. 
bead nr tail etc, 

Poisson Distribution 

• Limiting form of binomial distribution when probability of 
success is closer lo zero and no. of trials are infinite. 

• Denotes probability of occurence of rare events in a 
large population, eg. probability of syndactyly in a large 
number of births. 

• Mean - Variance. 


MEASUREMENT/TYPES OF DATA 


tin cun either lie continuous, discrete, binary, or 
Icgoricul. 


Continuous, or interval, data hay c 

j .fish a vnlut* nnvu 


■Jib, 
' w the 


b/v " ,lj 


onuri"*'" ■■ — ii 

ncasured with a value anywhere , 
lighest value. E g. platclect counts, rej ^ '•> 

),sen te. «r ordinal data have a rank <, s/ V ' ^ 
iot necessarily linear. A pain scale r ro *[• b Ut ^ 1 
ample; a pain score of 8 is not nece^J' It)*^ 



; 4. 


4. ' 

nary data arc simply yes or no data; a , »>. 

iiegoricat, or nominal, data are CO | 0r f ‘ Vt r 'r ^ 

: different, hut there is no rank order p 


■ order. 

inuous vs Discrete variables 




Continuous variable 


Discrete 


jes are continuously 
ributed around mean 
rmal or skewed 
ribu"). 

ight in kg, height In cm. 
he data's of interval 


=s possible in point. 

;ht of the child may be 
g, 2.5 kg. or 2.6 kg) 


^abl 


,halfor C< 

Possible), 'Vi,* 1 

' E -g. ‘ r ' A | 

®°/s in c/o 5 Sr 
(50 or 5 ] b ut ° rn 

Rashei ‘nm ea y% 

never lo.S) es floJi 
Br °ken leg ! 1 


] ~P?S?NfSTOFOCUS ~ _^ 

Confounding variables are - age. sex, social^ 
Paired f test Is used for continuous varlabl ei/dQ 

mocf nrpfpmhlp ern/o 



totistlcally least preferable scale of mea , Ur 

. i,,„l„ e,r, f 


Nominal scale 


is _ 


SCALES OF REPRESANTATION O ^rt^ 


Scales of measurement of data 


r 


Qualitative data 


T 

Nominal 


1 


I 

Quantitative data 

J 


f 


Ordinal Interval 


J 

Ratio 


Quantitative Data 


Nominal 


Statistically most preferable scale of meoX°° / "'S 
Metric scale (intervals) erntr >t,, 


> 




if 




^ornin 31 *« ,e 

^ased on names) 

nrdina' sca e 

leased on order or 
categ ories) 


■ble 


|n ordinal scale 
, tytedian 


ile 


Cou 


inting 


***** 


Si*'" 


aon-P arametnCteStS , 

distribution free ^estsj 

?S.i-square U’> test 

. fisher's exact prob¬ 


ability test 
. Cochran's test 
, VVilcoxan signed 
rank test 
, (vtcNeruar test 
, Mann Whitney U- 


peK 1 " 


ltSS ible 


sta 


pepr 


0 li^ 


itist'^ 




imp ,e$ 


Metric scale (Based on 
measurement in terms of 
quantities) 

• Interval scale 

• Ratio scale 
For interval scale 

• Mean, SD, correlation, 

• regression, ANOVA 
For ratio scale- 

• Geometric mean, 

• Coefficient of variation 
+ / - (in interval scale) 

X / division (in ratio scale) 
Parametric tests 

• Student's t-test 
» Analysis of Variance 

(ANOVA) 

• Z-test 

• F-test (tests 
homogeniciy of 
variance) 

• Pearson correlation 


» CSt , n 

• spearman corre a 

, e chi-square test. Mean, SD, correlation, 
a ’ n jn ordinal scale regression, ANOVA (for 
interval scale) 


Medlar 


resenta" 


• Bar diagram 
, pie chart/sector 

diagram 
■ pictogram 

• Map diagram 

• Nominal scale 

■ site of cancer, 

■ Hair colour, 

■ sex (M or F), 

■ ABO blood gp, 

■ Race, religion, 
country 

■ clinical features, 

■ lymphadenopa- 
thy sites (Axillary 
/ cervical) 

• Ordinal scale 

■ Staging of cancer 
(TNM), SES, 

■ Mini mental scale, 

■ Rank (1, 2nd, 3rd) 


Geometric mean, 
coefficient of variation 
(for ratio scale) 

• Histogram 

• Frequency curve 

• Frequency polygon 

• Scatter diagram 

• Line chart/graph 
Anthropometric 
indicators (Height, wt, 
MAC), 

Lab values (RBS, Hb%, 
cholesterol). 

Vitals (Pulse rate, BP, 
Temperature) 


Measure of identity when datas are qualitative in nature 
(or in gjoup). 

They can't be placed in a meaningful order. 

Examples arc : 

° Division on the basis of religion, caste (eg Hindu/ 
Muslim/ Sikh or .Muslim / W S anything possible) 

° Sex (Male / Female) 

° Colour. Race (Black / White). Eye Colour 
° Rural and Urban differences (Urban/Suburban/Rural) 
° Marital Status, numbers on the back of atheletes. 



Dichotomous Scale 

Is a part of nominal scale in which only two variable are 
compared, e.g. marital status - marriedunmarried 


Ordinal 


• In this scale data's can be placed in a meaningful order, 

but there is no information about the size of the inter val- 

• Ranked or arranged from highest to lowest or vice versa 
Number reflects rank order of object. 

• Examples are 

° Ranking of students in the class (1st. 2nd, 3rd, 4th etc.) 

° Staging of cancers (Grade-I, II, 111) 

° Variables in the form of mild, moderate and severe. 
Brightness or dullness rating. 

(very bright—brighter—bright — dull) 

° Opinion of people for a test (very satisfied —satisfied 
—dissatisfied— very dissatisfied) 

° Harder or softer. 

• For these data we can determine median, centile, computing 
rank correlation coefficient. 


Metric Scale Data 


Interval 

• These data’s can be placed in a meaningful order with 
meaningful interval b/w them. 

• Each individual has one measurement in this continuous 
data. 

eg. Measurement of height, weight, temperature in °C or °F 
(36 °C to 40 °C). 

• Data do not have absolute zero. 

• These are m/c used variables in statistics. We can calculate 
mean, SD, t-test etc. 
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Ratio 

• Same as inicrval but has an absolute zero. 

• Examples arc weight scale in grams, kg; HI* scale 
Time in seconds, days, minutes, etc. 

BI* in mmllg and pulse rate. 

Loudness in dB . I. /in 

The only ratio scale of temperature is the Kelvin sen ^ 
which 0" indicates an absolute absence ol heat, just a. 
pulse rate indicate an absolute lack of pulse). 


, To use a parametric lest, 3 piiramci cr8 
true or are assumed 
0 | he data need to be normally dis| 
nil data points must follow a hc|| 


‘•he 




V 


EXPRESSIONS USED WHEN MAKING ^ 
INFERENCES ABOUT DATA 


‘"'ydisirji ^ 

oa.a points must follow a b c || \ 

any skewing. Co-125 levels „ rtf n '*X\ 
nonnally dislr.bulcd data. |„ „ K , 
normal Ca-125 values range fro,,, ( , ^n| V 
is 15. which leads to a skewed ran'!^IkV 

distribution. 'k, V 

0 The dida also need to have equal Varj , \ 

s; ,me standard deviation. ,,hc « a h(| ^ ' 

o Finally. Uic lla,a nccd to bc contj nu \ 

Commonly used parametric tests are;. ' 


Confidence Intervals (Cl) 

• The results of any study sample arc an estimate of 
value in the entire population. The true value may 

be greater or less than what is observed. | U( , j s 

• Cl is the interval within which a parametric va - 
expected to lie with certain expected confidence 

could be revealed by repeated samples. ^ j )C 

• It is invcrsly related to Uie sample size and irec 

• Larger the sample size or smaller die SD, narro 

Cl .., 

(Remember that confidence limiLs are dilfi-ivnt ’‘ 

of + 1.96 standard errors arc called the confu cmi 


TEST OF SIGNIFICANT 


# There arc 2 subsets of tests of sig n in Ca 

Non-paramctric test. 



PARAMETRIC TESTS 

• To use a parametric test. 3 parameters of,),, 
true or are assumed. 1 

o The data need to be normally diM 
means all data points must follow a 

... ..._i.' ,ri »Uk.i| t 




# 1 -, 


curve without any skewing. '’ r|,u Kl| ^ 

o The data also need to have equal vari ancc 
same SI> (standard deviation). CanJ hii t , 


Type I error (Alpha) 

Type I error (alpha) is Ihc probability ° r _ 


criuding rbe; is a slaiisticaily sign,Dean, M*-" . 
the population when none exists. 


o Finally, die data need to be continuous 
Commonly used parametric tests are:- 
o Pearson Product Correlation Coefficient 
o Student t-Test (most widely used) 
o Tlic z-Tcst 

o Analysis of variance (ANOVA) 


e II error (Beta) 

ype II error (beta) is the probability of incorrectly 
including that there is no slatist.cally significant 
ITcrcnce in a population when one exists. 


a P an >metric 


Power 

• Power is a measure of the ability of a sludy lo detect a true 


difference. 

• Power of a statistical test = I - P (I - probability of type 


II error). 


NON-PARAMETRIC TESTS 

• If die data do not meet the criteria for _ 

(normally distributed, equal variance, and com, ^ 
must be analyzed with a nonparametrie test 

• If a nonparametrie test is required, more data 

needed to make the same eonelusion. For this" 1 '' 
categorical data are often converted to continue^ 
before analysis. 115 ^ 


, „on-P ara,1,tf,ric ,CS ‘ S are: ' 

^'rSred^‘- 

dii-s^ 


j u . r.Tcfficicnt 

1^' -ini R an .. .| CS , (Wilcoxon rank test) 


U 


. , 

, i- 



Criteria lor applying test 


Sample sire small <30 



I! 

£ o 


II 


A 


i? 

* a 


s s 

17 


is 


• Samplei comprising 
the groups should be 
Independent 


Sample sire large >30 




M£ nemarChi- S quare 

u^l -- 

f ,sher i exact 
,babilitV test 


prot 


Simple random sample 
Homogenicity of variance 
in 2 samples 
Distribution of data 
normal • Data are 
quantitative 


Used for paired data 


• Used for sample site <30 


Based on assumption that 
° Analysed data is from a normal distribution. 

° SD is approximately the same in both the groups. 

E.g. To record effect of iron supplimentation in A anil H 
groups before and after giving drug to both groups, 
t-lest compares the means of the two groups of data - the 
test determines whether the data has come Ivom the same 
population or not. 




pe 


,arson 


product correlation coefficient (r) 




com* 


lalion coefficient (r) is a value that tells us how 
s variables from the same subject correlate 


Paired t-test 

• Hie assumption of equality of variances is not required 
in case of paired t-lest. This is an advantage of this lest 
compared to two sample t-test. 

• Data is derived from study subjects who have been 
measured at two time points (so each individual has two 
measurements). The two measurements generally are 
before and after a treatment intervention. 

• 95% confidence interval is derived front the dillerence 
between the two sets of paired observations. 

• Data are paired in a single group. Applied lo compare 
means in paired data of independent observation from one 
sample only. E g. 

1. Recording of lift before and after giving drug lo the 
same group of individuals. 

2. Mean serum iron levels of anemia cases of group A 
before iron therapy and after iron therapy. 



t** ch <jpjrelation coefficient ranges from-1 to-l. Anr 

* V ** UC °f l 0 means the data arc completely +vcly correlated 
t» luC ° .' a ^| c can be used to compute the other. 

^ 1 V ,, r tj, a t this is only an association and does nol 

♦ acause-and-effeet relationship. 


Student-t test vs. Paired t test 


Student t test 

Paired t test 1 

Two groups are 
compared 

Same individual / group is compared lor 
continuous variable before 1/t and alter 1 

T/t. eg.: BP testing before T/t and after T/t. | 


llnp al 


lire d/Student t-test 


Z-test and t-test 


ca llcd " Student t-test ", The t-test uses the mean. 

' if and number of samples to calculate ihe test statistic. 
^ |ied when datas are quantitative (parametric) in nature 
S data belong to interval scale, 
i Applied to compare mean data of independent 


observations front > 2 groups. Applied to two independent 
groups [Independent sample t-test) e.g. diabetic patients 


vtrsusnon-diabetics. [Sample size from the two groups 
may or may not be equal) 


Criteria for applying / ami l tests: - 
° Sample should be selected Randomly (simple random 
samples) for /. and t test both 
° Homogenicity of variance in the two samples. 

° Normal distribution of variables 
° Data should be quantitative (for t test). 

Homogeneity of variance is tested by using Uilltyl. 

' As some assump" of sample size exists in llie calculation of 
llic z-test. it should not be used if sample size is levs ilian 30. 
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NOVA (ANatyvij of VArianc*) 

h h uxrf J IcvV«|uf f-r comp*riwo of of «' e 

Z'-ofn. determine 

T- *- me- and 

'■< ft* *MO*tC. rhe UrM *30** “ u , nt When 

** NOVA, the null 

IrypoChru,tottingtahvmi-' perfumed■ 
hjpothrviv ,» Mated »vh that all grou P > are the 
71* to.1 sUti»tK- f<f ASOS'A i> called the f-ratio 
An cvtcnvwn of s-'udmt t ictt 

Avumpo.-v f.f ar-njtc-t m K.-selected on the 

* lndi»nJ*iaJ> m sarhHis group should 

ham of Random sampling j.^mhulion. 

Variables uwki stud> follov. norma ^ 

* \ aruhles of the gn*up should he homogem. 

b> using sarunce ratioicst) .indent. 

* Sampled n*ntpf t.rnji div poups should Iht in > 

Mon hnh •n-.fh. .1 »»►.«» NCU - A .' ' * 

»r NK-U II » 2.4 If «I NK - b c b<taK 

( omparision of mean birthsseights o • 

by A NOVA test 



i Rank Coefficient 


Spearman 

• Calculated to determine how ss e n 2 Va 

data points can predict each oth<T r -jT^r 


data pot 

data need not be linear. 


the 


• Variants 

© \fi Hi rfUSr \ ( Ill'MJUlVV ti-'t 

h a variant of chi-square when paired data is used. 

* / nlnr's *•»•/* I h’*t 

It is a vartant of chi square test which is applied when 
sample size is <30. 


M ann-WhitneyUTest 

• Also Las Wilcoxon rank test. 

. 1, ,s analogous to the t-test for co min 
t* used for ordinal data Us 


n ' hN. 

N,V 


V 


v a 


This test compares 2 independent po , 

whether they are different. Jl| o 




y 


is 


*o 


V 


HYPOTHESIS 


jl2.5 _ _ _ 

,S an assumption about the status of a phenon^ 


is v 


anable to be tested. 


IOr M| v 


p value 

P value denotes probability 0 p lhe 


event by chance. If we take P va | Ue 
intervals(limits) means we take 5% crror 5/ » c 0rif;J A 
The 'p' value of a test comparing 2 drus»s i n X; 


i-squared (X J ) test 

Applied when sample si/e is >30. fo|> tcslin g 

Mom important mm P«™«*** d t0 compare 
hypotliesis about nominal scale data dl( r cr ent 

percentage, proportions, and fractions m >2 

rr' f I m of OuJ.-i.is m a class arc «-«• ” 

„,„hc, class |/3,J arc- uoJcW.l. ■«' of**"'" 1 ” 1 ' 

Sc applied is chi square test. i t : n i tf 

n,o dn sHuars-J u-s, ,« usually usc-J ,u ernpar - 
,„,ups where lire .npul sariaMs- and Use- oulpul sarrablc 

ire binary. r„ i« 7 nhle 

tot is m, sscll rllusiralt-d ssilli au eunrple 1,1 0 - ' 

,fd.ru comparing 2 fruups. one receiving a ircalmcn and 
l.c other nut. and 2 outcomca of cure versus couhnued d s. 


.he probability, that drug A is better th an ^ <>l ait... 

.hi, ;ennll%. arU 8fi3 


truth it. is not 1%. 


'BB 


V 


Null Hypothesis (H 0 ) 

• Hypothesis of no association: The null h\ 

baseline hypothesis which is usually of i 

no difference’ or ‘there is no association’. ^ ‘ ,lt ' 

• E.g there is no association b/w the d/ s and t | 
in the population). 






Alternate Hypothesis (H) 

• Hypothesis of some association: The Co 

i._In-mithr»«i>: is tlinl ‘ilinr.u 


||MP° 


Lj' 


hYP° 



Ho rejected 

Hq not refected J 

tb e$is 

Type 1 or u error 

No error l 


_ 

jtb csis 

Ke — 

No error 

Type II or p error 1 




irt $tudl eS 

iffOH 1 f statistical (sampling) error or statistical 

V ny IVpe Ul 


re 2 l > pC 

; 8 cd on Ho 



Type-ll or P error 


.^ofnul'W 0 

^"!r,uallv‘ rue - 


^' i5< 


t rr0^ rSt 


kind 


It I* 
(ifob al 


ability ' 


;ctua"V. n0t 


Hi 


TYP e 


lord 


Acceptance of null hypothesis 
that is actually false this is 
getting a non-significant result 
in a sample when the null 
hypothesis is in fact false in the 
underlying population ('false 
non-significant’ result). 

Error of second kind 
It is widely accepted that the 
probability of a type 2 error 
should be no more than 0.20 
120%) 

Used to determine the 
power of a study (l-p). 

Probability of type II error is 
given by beta 1 ft 

Example : H 0 is false, if a new 

drug is actually better than 

But we reject it 0 id but H 0 is not rejected (it is 
declared the new drug is not 
better than old drug and drug 
error was not launched) it is Type II 

or |1 error 

Less serious error 




ot type' er,or 
value’ 


given bY P 
lSg lp • if a new drug is 

l *""?■^ n ot better than o'd 

,is true 


drUg ^°^re'd that new drug is 
ii,,sde an d it is launched) it Is 

be« era 


_ r^han type 2 error 


alternative hypothesis is that ‘there is a tlifTcrence'^ 1 


is an association’ (E.g there is some association^ 
and the risk factor in the population). " 


Pow er can be ? sc«i b> 
° 1 mg sample size. 
° tmg sensitivity. 


» »ng beta lp) 


.POINTSTO FOCUS 


■k The type-ll error is used to determine the “power of o study' 
which is equal to j p 

Type-/ error is inversefy related to type-ll error. 

^ Mu/tip/e comparison & testing (for significance) increases the 
likelihood of type-1 error. 

■h Most analysis ore done with a error of 5% and p error of 
20 %. 

“k A test with high specificity has low rate of type I error 
FP rates a = 1- specificity 
FP rates p = 1- sensitivity 



DATA 


methods of representation of data 


power of a Test 

power is the probability that the test correctly rejects 

* .i i_..«/*fh.vcis /Tin) when the :i\tem:iiivr» 


Tabulation 

a) Simple tabic 

b) Frequency distribution tables 
Charts and diagrams > 

a) For Quantitative data: 

i) Histogram 

ii) Frequency polygon 

iii) Frequency curve 

iv) Line chart/ graph 

v) Cumulative frequency diagram (Ogive) 
b) For Qualitative data :- 

i) Bar diagram 

ii) Fie chart or sector diagram 

c) Pictogram 

d) Scatter or dot diagram 


the 


Hypothesis Testing 

• When we have to prove a particular hypothes 
difference b/w 2 regimens, we make Null hvnn.J 5 aK ' ; 


difference b/w 2 regimens, we make Null hy pot C * 

If we have to prove that the new drug is better ih^ I 
one Ho - New drug is not better than old drug. " ^ 


null hypothesis (H 0 ) when the alternative hypothesis 
1 , is tru e. i.e. rejects H 0 as false when it is actually false. 

H can be used to calculate the mini™ sample size required 
so that one can be reasonably likely to detect an effect of 
3 given size. 

Power of a statistical test = 1 — P( 1— probability of type 
11 error). 


Representation of Quantitative data 

• Line chart/graph is frequency polygon representing 
variations by lines. 

• Histogram is graphical representation of continuous 
quantitative data. Continuous groups are marked on *-nxis 
while frequencies are marked on y-axis. Epidemic curve 
is an example of histogram. 
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Pr*dlctlv#v*lu# 

• /VmIAv prwht tiu \\lhiC tl'l') 

Indicate* into |' 0 'iili\ft out of total ptnllivfi 
ITV-a (rt * h) - TIV (TP * f-rj 

_ Semin wt) * Prevalence __ 

SchmIiv ity* Prevalence * (I Specific il>) x (I P*^ 

• \, i v.j/nv/'n’iA</no uituc f.\/'l ) 

Indicate* trw negatives out of total no^ntives. 

NPV- d (c ♦ d)** TN'(1N ♦ FN) 

Specificity k (I -prevalence)__ 

I l*xci\Mii\tt\) x prevalence ♦ spccillcif.v" (1 •prevalence) 


n It 

" (n i c) ' (It i tl) 

• 0,1th Milo (now product mil,,) 

OK - ml / l>c 

• I'rcnibncc (prior pcobobiUty) 

All patients with d-i 
nil pi tented 

(n I c) 


* 0(1 


(n i h i c t d) 


Inheront properties of a screening test 

• Inherent properties of n screening test n rc; 

« Sensitivity 
° Spec(/lcity 

«• /’m/zWA'i* accuracy (validity) 


•fed* 


of a 


)CCM rflcy me Mean chart, levy, she what co„i ro | 



Llktlyhood Ratio (IR) Accuracy/ Validity 

• I.R provides a direct estimate of how much n test will * ^ Sl> ^ as viilidlly ol a test 
change the odds of hav ing ads * Accuracy is degree ol closeness ol a measured orcalcubi 

quantity to its actual (true) value. It refers to the alamo I 
l R - —Pr otvab 1 1u\ ot result in diseased person which a lest or surrogate is measuring what we think u | 

Prohahltuj of resul in non-diseased persons measuring. 


* t.uinrtny) "f ° ' anl,lvr >' determine,/ by , 

^'"^tcmnUivUy) (Prevalence) i I(vpcclficily) (|. 

* ‘Vcv.lcncc)l 

m (lP 4 7N)/( IP* , fM TN * 

c „ccuracy (predictive value) determines 

e d to describe the quality of 

nrtlvc accuracy (vahd.ty). 

utl l,l«<< n, " ab " l,yl 

, lrcl ,:„n or rdi»WMy i< aim k/ a , , cp «a la bilii y , 

* f roducd’ihiy (,T cniiniMency of a text. 

jL|on is degree of closeness <>r a measured or calculated 

* _ ,jiy |o its actual (true) value. 

Reliability ii variahility b/w subjects divided by inter- 

* *, ‘. c( variability plus measurement error. 

fc?M of precision arc: IJ charts, range chart. K- c |,ari. 

' " U (Ixvcy-Jcnnlny.s) chart is a graph in which quality 
control data is plotted to give a visual indications 
whether a lab lest is working well or not. ft j s used to 
determine both accuracy and precision. 

. Range chart 

* R. chart 

, ppy of (I list it also k/as post-test probability () / { j/ s or 

precision rote. Post <«( probability or d/s or precision rate 
c/b derived by Oaye’s tlicorm. 

j>j»V •* (^ n x ***P) x / K^ n x Prcvalancc) s [(l-Sp) 

(|. Prevalence) J 

Pre lest probability is prevalence. So its clear that to derive 
ppVonc has to know Sn.Sp, and prior probability. 


yjBHUtS TO FOCUS 


-— Z ] 

y Validity {accuracyI of a sensitive test Is determined by -> 
Sensitivity & specificity. 

•) precision Is -► Reliability of a test. 

+ Precision rate Is -> post-test probability of d/s. 

■y An Ideol screening test should be 100% sensitive & 100% 
specific, but usually sensitivity may be Increased at expense of 
specificity & vice-versa. 


D <‘lphl Method 

* Systematic interactive forecasting method. 

r * flJt,l,r, ’i | process for collecting and distilling knowledge 
^ nc of «P« r ts by means of a series of questionnaires 
■r'-pcr.cd with controlled opinion feedback. 

(Hand Altman Plot 

Phic.il method to compare two measurement 
techniques. 

it ^ crcritc ’ i fl the two techniques arc plotted against 
jc averages of the two techniques. So it is also called 
difference plot". 



STATISTICS 


Bp 


SAMPLING METHODS 


Random Sampling Methods 

Simple Random Sampling 

• bach and every unit of population has equal chance of 
being selected. 

Applied to small, homogenous, and readily available 
population. 

• Methods used arc lottery method, random number or 
tables, computer software 

Systematic Random Sampling 

• bvery klh unit of population is selected, where k is selected 
by sampling interval. 

• Sampling interval (K) -Total number or units in population 
Aotal number of units in sample 

Stratified Random Sampling 

I opulation is stratified into groups or classes in order to 
convert large non-hornogenous population to homogenous 
subgroups, then random sample is drawn from selected 
groups or classes. 

Cluster Random Sampling (CRS) 

• Study design effect model is used. 

• When units of population are clusters or natural groups. 

• I his technique is used Ibr immunization of children. In 30 
' 7 Wl 10 technique 30 clusters each containing 7 children 
of age group arc immunized. 
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Multistage Random Sampling 

• I or large population, it 11 first dis ided into smaller clusters 
and then picked up for stud). Eg First a district is chosen 
and then block in district and then village. 

Multiphase Random Sampling 

• In this a test is applied to the selected population. Those 
who tests ♦ vc a second test is applied on them and onls 
and so on. 


Non-Random Sampling Methods 

• Convenience sampling 

• Quota sampling 

• Snow- ball sampling 

• Clinical trial sampling 


SURVIVAL ANALYSIS 


The Kaplan-Meier Estimator 

• Also k/ as the product limit estimator. 

• Estimates the survival function from lifc-lime data. 

• Knplan-Mcicr analysis measures the ratio of surviving 
subjects (or those without an event) divided by the tola! 
number of subjects at risk for the event. Every time a 
subject has an cvcnl. the ratio is recalculated. These ratios 
arc then used to generate a curve to graphically depict the 
probability of survival. 

Cox Proportional Hazards Analysis 

• Cox proportional hazards analysis is similar to the logistic 
regression method described above with the added 
advantage that it accounts for time to a binary event in the 
outcome variable. Thus, one can account for variation in 
follow-up time among subjects. 


) CORRELATIONAL TECHNIQUES 



Correlation (r) 

• Indicates srength and direction of the relationship b/w 2 
variables. It indicates the degree of association b/w two 
variables. 

• Represented by scatter diagram. 

A plus (+) sign means positive correlation. 


Coefficient Correlation (r) 

• Value of correlation coefficient rang^ 

• The closer the absolute value of y ^ 
the correlation b'w 2 variables. 
r = +1 means perfectly positive corr cl 
variable leads to proportionate nse i n ' ^ 


to l 1 V 

'•flu \ 


c 

r = _] indicates a perfectly negative 
■ in fall in other! 


„ is used when the outcome data is 
rX cure pr no cure/ qualitative variables). 

, yjcl \^ioo can be used to estimate the effect 

binarv outcome after adjusting fee 


12.11 


RECENTAMP. POINTS 


variable leads to fall in other). Exa^, . >rfc 
a/w 1 in no. mosquito. t ■ i j. _*■ v 

r = 0 indicates there is no correlation 
Coefficients of correlation are mainly 2, 

1. Pearson's product moment 


\ 


*ci( 


ftrjf 


used for ratio and interval scale data ^ 
2. Spearman rank- order correlational co^f 
ordinal scale data. 

A correlation b/w two variables j, je ^ 
demonstrate a causal relationship 

Coefficient of Determination (r*) 

• Expressed as r : 

• Expresses the proportion of the variance i n 
the variance in the another variable 


V 




°nev; 




PTf POINTS TO FOCUS 


•y Association is simultaneous existence of 2 vo r ; 0 j 
+ Correlation is relationship b/w 2 qualitative 0 / 



variables 


f&r-t. 





SOME IMP. STATISTICAL FORMULAE 

• Mean 


Zxi 


A- Regression provides structure (quantification) of 
b/w 2 quantitative variables 




■‘O'.-.i 


Regression 

• Regression provides structural relationship b/ w 2 

• If two variables are highly correlated, it theti'^' 
possible to predict the value of one of them^^ 1 
variable) from the value of other (the independent 

• Regression co-efficient measure of chan-e ^ 

dependent variable w ith change in independent v ^ ^ 
variables (x 1, x2, x3,.) 


'*» | 


x = • 


Median = [(n-U 2 ]th observation 

(in case of odd number of observations) 

= [(n 12 - In '2-1)2 ]ih observation 
(in case of ev en number of observ ations) 
Mode = Mean- 3 (Mean- median) or 
= 3 median — 2 mean 



Geometric 


mean : 


,=014^. 

Standard deviation = 

4 


SD or c ■ 


'Xtx-xV 


(n—1 if sample size is <301 


Standard error of the mean = = 


4* 


- YV 


f freedom in Contingency Table 


TS 


Multivariable Regression Methods 

• Multiple linear regression is used when the outcome d 
is a continuous variable such as weight (quanta/ 
variables). For example, one could estimate the efTeaofi I 
diet on weight after adjusting for the efTect of confound -- 
factors such as smoking status. 


00"°' 

^ * (r - 1) [c = columns, r = rows] 

^alAnal°9 Scale 

«,^surement of continuous spectrum of values. 
V ASB irn , . 
u in case of pam. 

ikledian is NOT important for -»Blood pressure. 

I BiaS can NOT be eliminated by or NOT a way of 
' elimination of bias -» Multivariate analysis. 


• Standard error of estimate = = J ~ (X> ~ 

• Standard error of proportion = Opj^p = ^j — 

• Sample size in quantitative studies = ^ 

d* 


(sp) (1-prevalence) 


Accuracy - (Sn x Prevalence) 

Power of a test = 1 -p 
Coefficient of determination CD = r 
Coefficient of variance CV = [ SD/Xj x 100 
Degree of freedom in a chi squared test 

^ = (c -1) x ( r - 1) [c = columns, r = rows) 
* Standard normal deviate or Z score 

z ,^>i 
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PRACTICE QUESTlONS 


A ibcM physician otwcrvcd that the distribution of forced 
c\ptrat<>c\ vitlunv (H \ | in 300 smokers hjd a median 



salue of 2 5 liters 
I 5 and -J 5 
mans 


wiih the first and third quartiles being 
liters respectively Based ‘ L “ J '*'‘ 


on this data how 
have a FEV 


WISTJC5 


B 150 
D. 300 


mans persons in the sample are expected to 
between 15 and 4 5 liters? 

A 75 
C 225 
(Anv B. 150) 

In above case 
Median - 2.5 L 

Frrst quartile - 1.5 I. 3 fd quartile = 4 5 L 
So we can consider 2.5 as I50 rt ’ value 75 l,> value is 1.5 
and 225 91 value is 4 5. No. of people b/n 1.5 and 4 5 L arc 
expected 225-75 = 150 


• In the pediatric ward of a hospital of 50 patients admitted 
on a day. 20 are girls and 30 are boys. (7f the 20 girls 10 and 
of the 30 boys . 20 needed surgery. What is the probability 
that a pillicnt picked up at random from that ward on 
day would need surgery. 

A 2/6 H- 3/5 

C 1/2 D. 6/25 

IAlPGM EE' 2009/ 

(Ant: H Vi) 

In the above mentioned qn probabtl/ly of girls being picked 
up fin surgery ij 10out of 50 JO/50 ~ 1/5 
Probability of boys bci/tg picked up for surgery is <>“ <> 

50 - 20/ 50 - 2/5 

/r M not like that, if a boy i* being picked up »r surge . 
a gnJ will not be picked for surgery, so these events a e 

nwtiuilly exclusive 

lor mutually exclusive events P total " l’f A > ' 



Probability of total patients being p j , 
will be =1/5-2/5 = 3/5 kc <l 



Up 


A diacnoslic test for a particular di Sease , 
of 0.90 and a specificity of 0.90. A sjn y 

■ _l: __ In lhi> nnm 1 1 !.— j te^ 


V 


<S 


to each subject in the population , n y ... 
population is 10%. What is the probabii,?* 1 
positive to this lest, has the disease? * ’h 


is. 


V 


ia,V 

h. 


B. 81% 
D. 91% 


A. 90% 

C. 50% 

'Ans: C: 50%) 

3 PV = ir 

. (1 - sensitivity) * (1 - specificity)] 

= [.I " .9]/ f(. 1 * -9) — (I --I) x (I - 

: .5 =50% 

k nL , w test for diabetes was carried out. 


I!>, V.. '«/ 

r= [prevalence * sensitivity]/[(p rcvalcn 
-sensitivity) * (1 -specificity)] 

9 >] 


U-'c, 


X, 


1CVV ICSI * uiai ' w,VJ vu, “'- u out. 0 UI 
O were tested +ve .it was round that nu^V 
betes and out of 9920 people who w ere i Cs J Ullly 
(0 do not have the d/s in actual. Sensitjv;. S C< * v c * 


" ivi 'yor, h e, H 


•ind 


50% B. 33% 

36% D - 75% 

is.B. 33%) 

are the cases who were found +vc for , 

apd 

: d/s 

are llte cases who were found -vc lor d/*. 

u a i! 

ol have d/s. 

40 

I negatives = TN + FN 
• were Irue negatives, so the FN were 
- 9840 *= SO 
applying in formula 
liviiy - TP x I00/(TP + FN) 

X 100/(40 + SO) = 33% 


ac| tial|., 

ac 'uai ; . 


fl\ e 


dicine 










^nctatectomy/ 

^ri^ err> ‘ c31 , 


Drugs responsible for 


Mitotane, metyrapone 
aminoglutethimide, KTZ, steroids 
[Mn: MASK] 

Yitrlum (Y 90 ) and P 32 

Chymopapain 

(used in ankylosing spondylitis) 

IHRH agonist 
(Bicalutamide) 


GnRH analogues (e g. Goserelin, 
buserelin, leuprolide) 


Gentamycin ear drops, used to t/t 
vertigo in meniere's d/s 


Pseudo paralysis —> In Hypokalemia, scurvy, septic 
arthritis, RA, cong. syphilis, trichinosis, osteomyelitis 
[Mn: Escorts] 

Pseudo bubo —> In Donovanosis 
Pseudopapillitis —» In Hypermetropia 

Pseudoclaudication -> Intermittent claudication d/to 
compression of cauda equina. 

Pseudohyperkalcmia —> Secondary to iatrogenic hemolysis 
ofRBCs. 

Pseudoachalasia —* Adenocarcinoma of cardia 
Pseudo-obstruction -> Scleroderma 
Pseudohyperaldosteronism —vLiddle's disease 
> Pseudohyponatremia —> Hyponatremia with a normal 
osmotic pressure (as in hypertriglyceridemia and 
hyperagammaglobulinemia). 

» PseudoporphyTia —> Seen with naproxen use in JRA 

Most Common Complication of. 


Streptozocin, alloxan 


High dose progesterone 
(Nor-ethisterone In DUB) 

Danazol 



W" —“ -„ um tosylate Is in ventricular defibrillation 
. Chief use ° giectrical defbrillation. So it is also k/as 

- 

Some Imp-* >seu< *°‘. 

pseudobronchiectasis is seen -> After pertussis (reversible 

ifa^w collapse). 

, Pseudodementia -> Endogenous depression. 

# Pseudochylous ascites -> Malignant ascites. 

, pseudochylous pleural effusion -> TB + RA. 

. pseudo-lymphoma is scon in -» Sjligren syndrome, 
pbenytoln, primidone. 


| • Rubella 
Chickenpox 


In Children 


ASOM 

Aseptic meningitis 

Arthralgia 

CNS Complications 
(ataxia) 


In Adult 


Bronchopneumonia 
Orchitis, oophoritis 

Interstitial 
pneumonia 
secondary bacterial 
infections of skin 


• Meningococcal 
meningitis 


Pertussis 


Skin infarction, 
Water-house- 
Fredrickson 
syndrome 
is most severe 

Pneumonia 


Bronchopneumonia 


Not a complication of. I— rarely causes 


Measles 


Aseptic meningitis, optic neuritis, 
pancreatitis, cataract 
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